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Introductory notes about scales:  inside the nucleon

Nuclear chiral dynamics and neutron stars

In-medium chiral effective field theory

Neutron star matter as a relativistic Fermi liquid
Equation-of-state and Landau parameters

Chiral nucleon-meson field theory and  
functional renormalization group    (with Matthias Drews)

Probing the Phase Structure of Strongly Interacting Matter

 (with Bengt Friman)
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Symmetry breaking scale :

PHYSIK
DEPARTMENT

CHIRAL SYMMETRY

        left - handed         right - handed

momentum spinspin

(almost) massless u- and d-quarks :     

SU(2)R × SU(2)L

Low energy :   spontaneous chiral symmetry breaking

PIONS as (almost) massless Nambu-Goldstone bosons

Pion decay constant : 

⇤� =4⇡ f⇡ ⇠ 1GeV
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(empirical)(chiral limit)f (0)⇡ ' 86MeV
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Order parameter :

Chiral condensate  
and sigma field

f2⇡ = �mu +md

2m2
⇡

hq̄qi = h�i2
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hq̄qiT,⇢

hq̄qi0
⇠ h�i2

f2⇡
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⇢/⇢0
<latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit><latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit><latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit><latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit>T/Tc

<latexit sha1_base64="ToJT27cb70pIJFjWtCAmaEsnGWE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQTEfRY9OKxQr8gDWWz3bRLN5uwOxFK6M/w4kERr/4ab/4bt20OWn1h4eGdGXbmDVMpDLrul1NaW9/Y3CpvV3Z29/YPqodHHZNkmvE2S2SieyE1XArF2yhQ8l6qOY1Dybvh5G5e7z5ybUSiWjhNeRDTkRKRYBSt5ef9MCKti9aAzQbVmlt3FyJ/wSugBoWag+pnf5iwLOYKmaTG+J6bYpBTjYJJPqv0M8NTyiZ0xH2LisbcBPli5Rk5s86QRIm2TyFZuD8nchobM41D2xlTHJvV2tz8r+ZnGN0EuVBphlyx5UdRJgkmZH4/GQrNGcqpBcq0sLsSNqaaMrQpVWwI3urJf6FzWfcsP1zVGrdFHGU4gVM4Bw+uoQH30IQ2MEjgCV7g1UHn2Xlz3petJaeYOYZfcj6+AYP7kL0=</latexit><latexit sha1_base64="ToJT27cb70pIJFjWtCAmaEsnGWE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQTEfRY9OKxQr8gDWWz3bRLN5uwOxFK6M/w4kERr/4ab/4bt20OWn1h4eGdGXbmDVMpDLrul1NaW9/Y3CpvV3Z29/YPqodHHZNkmvE2S2SieyE1XArF2yhQ8l6qOY1Dybvh5G5e7z5ybUSiWjhNeRDTkRKRYBSt5ef9MCKti9aAzQbVmlt3FyJ/wSugBoWag+pnf5iwLOYKmaTG+J6bYpBTjYJJPqv0M8NTyiZ0xH2LisbcBPli5Rk5s86QRIm2TyFZuD8nchobM41D2xlTHJvV2tz8r+ZnGN0EuVBphlyx5UdRJgkmZH4/GQrNGcqpBcq0sLsSNqaaMrQpVWwI3urJf6FzWfcsP1zVGrdFHGU4gVM4Bw+uoQH30IQ2MEjgCV7g1UHn2Xlz3petJaeYOYZfcj6+AYP7kL0=</latexit><latexit sha1_base64="ToJT27cb70pIJFjWtCAmaEsnGWE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQTEfRY9OKxQr8gDWWz3bRLN5uwOxFK6M/w4kERr/4ab/4bt20OWn1h4eGdGXbmDVMpDLrul1NaW9/Y3CpvV3Z29/YPqodHHZNkmvE2S2SieyE1XArF2yhQ8l6qOY1Dybvh5G5e7z5ybUSiWjhNeRDTkRKRYBSt5ef9MCKti9aAzQbVmlt3FyJ/wSugBoWag+pnf5iwLOYKmaTG+J6bYpBTjYJJPqv0M8NTyiZ0xH2LisbcBPli5Rk5s86QRIm2TyFZuD8nchobM41D2xlTHJvV2tz8r+ZnGN0EuVBphlyx5UdRJgkmZH4/GQrNGcqpBcq0sLsSNqaaMrQpVWwI3urJf6FzWfcsP1zVGrdFHGU4gVM4Bw+uoQH30IQ2MEjgCV7g1UHn2Xlz3petJaeYOYZfcj6+AYP7kL0=</latexit><latexit sha1_base64="ToJT27cb70pIJFjWtCAmaEsnGWE=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQTEfRY9OKxQr8gDWWz3bRLN5uwOxFK6M/w4kERr/4ab/4bt20OWn1h4eGdGXbmDVMpDLrul1NaW9/Y3CpvV3Z29/YPqodHHZNkmvE2S2SieyE1XArF2yhQ8l6qOY1Dybvh5G5e7z5ybUSiWjhNeRDTkRKRYBSt5ef9MCKti9aAzQbVmlt3FyJ/wSugBoWag+pnf5iwLOYKmaTG+J6bYpBTjYJJPqv0M8NTyiZ0xH2LisbcBPli5Rk5s86QRIm2TyFZuD8nchobM41D2xlTHJvV2tz8r+ZnGN0EuVBphlyx5UdRJgkmZH4/GQrNGcqpBcq0sLsSNqaaMrQpVWwI3urJf6FzWfcsP1zVGrdFHGU4gVM4Bw+uoQH30IQ2MEjgCV7g1UHn2Xlz3petJaeYOYZfcj6+AYP7kL0=</latexit>

?

2<latexit sha1_base64="nfS0Oi5/a4KxDKsafJZu4m1GMq4=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIiieCl48VrAf0Iay2W7apZtN2J0IJeRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2tjc2t4p71b29g8Oj6rHJx0Tp5rxNotlrHsBNVwKxdsoUPJeojmNAsm7wfRuXu8+cW1ErB5xlnA/omMlQsEoWqubDYKQNPJhtebW3YXIOngF1KBQa1j9GoxilkZcIZPUmL7nJuhnVKNgkueVQWp4QtmUjnnfoqIRN362WDcnF9YZkTDW9ikkC/f3REYjY2ZRYDsjihOzWpub/9X6KYY3fiZUkiJXbPlRmEqCMZnfTkZCc4ZyZoEyLeyuhE2opgxtQhUbgrd68jp0GnXP8sNVrXlbxFGGMziHS/DgGppwDy1oA4MpPMMrvDmJ8+K8Ox/L1pJTzJzCHzmfP8I3jyY=</latexit><latexit sha1_base64="nfS0Oi5/a4KxDKsafJZu4m1GMq4=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIiieCl48VrAf0Iay2W7apZtN2J0IJeRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2tjc2t4p71b29g8Oj6rHJx0Tp5rxNotlrHsBNVwKxdsoUPJeojmNAsm7wfRuXu8+cW1ErB5xlnA/omMlQsEoWqubDYKQNPJhtebW3YXIOngF1KBQa1j9GoxilkZcIZPUmL7nJuhnVKNgkueVQWp4QtmUjnnfoqIRN362WDcnF9YZkTDW9ikkC/f3REYjY2ZRYDsjihOzWpub/9X6KYY3fiZUkiJXbPlRmEqCMZnfTkZCc4ZyZoEyLeyuhE2opgxtQhUbgrd68jp0GnXP8sNVrXlbxFGGMziHS/DgGppwDy1oA4MpPMMrvDmJ8+K8Ox/L1pJTzJzCHzmfP8I3jyY=</latexit><latexit sha1_base64="nfS0Oi5/a4KxDKsafJZu4m1GMq4=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIiieCl48VrAf0Iay2W7apZtN2J0IJeRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2tjc2t4p71b29g8Oj6rHJx0Tp5rxNotlrHsBNVwKxdsoUPJeojmNAsm7wfRuXu8+cW1ErB5xlnA/omMlQsEoWqubDYKQNPJhtebW3YXIOngF1KBQa1j9GoxilkZcIZPUmL7nJuhnVKNgkueVQWp4QtmUjnnfoqIRN362WDcnF9YZkTDW9ikkC/f3REYjY2ZRYDsjihOzWpub/9X6KYY3fiZUkiJXbPlRmEqCMZnfTkZCc4ZyZoEyLeyuhE2opgxtQhUbgrd68jp0GnXP8sNVrXlbxFGGMziHS/DgGppwDy1oA4MpPMMrvDmJ8+K8Ox/L1pJTzJzCHzmfP8I3jyY=</latexit><latexit sha1_base64="nfS0Oi5/a4KxDKsafJZu4m1GMq4=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FSSIiieCl48VrAf0Iay2W7apZtN2J0IJeRHePGgiFd/jzf/jds2B219YeHhnRl25g0SKQy67rdT2tjc2t4p71b29g8Oj6rHJx0Tp5rxNotlrHsBNVwKxdsoUPJeojmNAsm7wfRuXu8+cW1ErB5xlnA/omMlQsEoWqubDYKQNPJhtebW3YXIOngF1KBQa1j9GoxilkZcIZPUmL7nJuhnVKNgkueVQWp4QtmUjnnfoqIRN362WDcnF9YZkTDW9ikkC/f3REYjY2ZRYDsjihOzWpub/9X6KYY3fiZUkiJXbPlRmEqCMZnfTkZCc4ZyZoEyLeyuhE2opgxtQhUbgrd68jp0GnXP8sNVrXlbxFGGMziHS/DgGppwDy1oA4MpPMMrvDmJ8+K8Ox/L1pJTzJzCHzmfP8I3jyY=</latexit>

3
<latexit sha1_base64="6H2yn9CobdrdnBAgr4Qr9wFr+C0=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFRRPBS8eK9gPaEPZbCft0s0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw784ap4Np43rdTWlvf2Nwqb1d2dvf2D9zDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOx3ezevsJleaJfDSTFIOYDiWPOKPGWu28F0bkctp3q17Nm4usgl9AFQo1+u5Xb5CwLEZpmKBad30vNUFOleFM4LTSyzSmlI3pELsWJY1RB/l83Sk5s86ARImyTxoyd39P5DTWehKHtjOmZqSXazPzv1o3M9FNkHOZZgYlW3wUZYKYhMxuJwOukBkxsUCZ4nZXwkZUUWZsQhUbgr988iq0Lmq+5Yerav22iKMMJ3AK5+DDNdThHhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3I+fwDDvI8n</latexit><latexit sha1_base64="6H2yn9CobdrdnBAgr4Qr9wFr+C0=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFRRPBS8eK9gPaEPZbCft0s0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw784ap4Np43rdTWlvf2Nwqb1d2dvf2D9zDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOx3ezevsJleaJfDSTFIOYDiWPOKPGWu28F0bkctp3q17Nm4usgl9AFQo1+u5Xb5CwLEZpmKBad30vNUFOleFM4LTSyzSmlI3pELsWJY1RB/l83Sk5s86ARImyTxoyd39P5DTWehKHtjOmZqSXazPzv1o3M9FNkHOZZgYlW3wUZYKYhMxuJwOukBkxsUCZ4nZXwkZUUWZsQhUbgr988iq0Lmq+5Yerav22iKMMJ3AK5+DDNdThHhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3I+fwDDvI8n</latexit><latexit sha1_base64="6H2yn9CobdrdnBAgr4Qr9wFr+C0=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFRRPBS8eK9gPaEPZbCft0s0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw784ap4Np43rdTWlvf2Nwqb1d2dvf2D9zDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOx3ezevsJleaJfDSTFIOYDiWPOKPGWu28F0bkctp3q17Nm4usgl9AFQo1+u5Xb5CwLEZpmKBad30vNUFOleFM4LTSyzSmlI3pELsWJY1RB/l83Sk5s86ARImyTxoyd39P5DTWehKHtjOmZqSXazPzv1o3M9FNkHOZZgYlW3wUZYKYhMxuJwOukBkxsUCZ4nZXwkZUUWZsQhUbgr988iq0Lmq+5Yerav22iKMMJ3AK5+DDNdThHhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3I+fwDDvI8n</latexit><latexit sha1_base64="6H2yn9CobdrdnBAgr4Qr9wFr+C0=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSFRRPBS8eK9gPaEPZbCft0s0m7G6EEvojvHhQxKu/x5v/xm2bg7a+sPDwzgw784ap4Np43rdTWlvf2Nwqb1d2dvf2D9zDo5ZOMsWwyRKRqE5INQousWm4EdhJFdI4FNgOx3ezevsJleaJfDSTFIOYDiWPOKPGWu28F0bkctp3q17Nm4usgl9AFQo1+u5Xb5CwLEZpmKBad30vNUFOleFM4LTSyzSmlI3pELsWJY1RB/l83Sk5s86ARImyTxoyd39P5DTWehKHtjOmZqSXazPzv1o3M9FNkHOZZgYlW3wUZYKYhMxuJwOukBkxsUCZ4nZXwkZUUWZsQhUbgr988iq0Lmq+5Yerav22iKMMJ3AK5+DDNdThHhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3I+fwDDvI8n</latexit>

1<latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit>

1<latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit>

1<latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit><latexit sha1_base64="SuDerjO4GM8CFqUARb2vGyKND1A=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJptk2NJssyaxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5RKYdH3v7219Y3Nre3STnl3b//gsHJ03LI6M4w3mZbadCJquRSKN1Gg5J3UcJpEkrej8d2s3n7ixgqtHnGS8jChQyViwSg6q533opgE036l6tf8ucgqBAVUoVCjX/nqDTTLEq6QSWptN/BTDHNqUDDJp+VeZnlK2ZgOedehogm3YT5fd0rOnTMgsTbuKSRz9/dEThNrJ0nkOhOKI7tcm5n/1boZxjdhLlSaIVds8VGcSYKazG4nA2E4QzlxQJkRblfCRtRQhi6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AMCyjyU=</latexit>

0
<latexit sha1_base64="Eq2W1qWXrdYGdcddo1HKo7/q3Zs=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJprNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5QKbqzvf3tr6xubW9ulnfLu3v7BYeXouGVUphk2mRJKdyJqUHCJTcutwE6qkSaRwHY0vpvV20+oDVfy0U5SDBM6lDzmjFpntfNeFBN/2q9U/Zo/F1mFoIAqFGr0K1+9gWJZgtIyQY3pBn5qw5xqy5nAabmXGUwpG9Mhdh1KmqAJ8/m6U3LunAGJlXZPWjJ3f0/kNDFmkkSuM6F2ZJZrM/O/Wjez8U2Yc5lmFiVbfBRnglhFZreTAdfIrJg4oExztythI6opsy6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AL8tjyQ=</latexit><latexit sha1_base64="Eq2W1qWXrdYGdcddo1HKo7/q3Zs=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJprNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5QKbqzvf3tr6xubW9ulnfLu3v7BYeXouGVUphk2mRJKdyJqUHCJTcutwE6qkSaRwHY0vpvV20+oDVfy0U5SDBM6lDzmjFpntfNeFBN/2q9U/Zo/F1mFoIAqFGr0K1+9gWJZgtIyQY3pBn5qw5xqy5nAabmXGUwpG9Mhdh1KmqAJ8/m6U3LunAGJlXZPWjJ3f0/kNDFmkkSuM6F2ZJZrM/O/Wjez8U2Yc5lmFiVbfBRnglhFZreTAdfIrJg4oExztythI6opsy6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AL8tjyQ=</latexit><latexit sha1_base64="Eq2W1qWXrdYGdcddo1HKo7/q3Zs=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJprNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5QKbqzvf3tr6xubW9ulnfLu3v7BYeXouGVUphk2mRJKdyJqUHCJTcutwE6qkSaRwHY0vpvV20+oDVfy0U5SDBM6lDzmjFpntfNeFBN/2q9U/Zo/F1mFoIAqFGr0K1+9gWJZgtIyQY3pBn5qw5xqy5nAabmXGUwpG9Mhdh1KmqAJ8/m6U3LunAGJlXZPWjJ3f0/kNDFmkkSuM6F2ZJZrM/O/Wjez8U2Yc5lmFiVbfBRnglhFZreTAdfIrJg4oExztythI6opsy6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AL8tjyQ=</latexit><latexit sha1_base64="Eq2W1qWXrdYGdcddo1HKo7/q3Zs=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCIqnghePFewHtEvJprNtaDZZkqxQlv4ILx4U8erv8ea/MW33oK0vBB7emSEzb5QKbqzvf3tr6xubW9ulnfLu3v7BYeXouGVUphk2mRJKdyJqUHCJTcutwE6qkSaRwHY0vpvV20+oDVfy0U5SDBM6lDzmjFpntfNeFBN/2q9U/Zo/F1mFoIAqFGr0K1+9gWJZgtIyQY3pBn5qw5xqy5nAabmXGUwpG9Mhdh1KmqAJ8/m6U3LunAGJlXZPWjJ3f0/kNDFmkkSuM6F2ZJZrM/O/Wjez8U2Yc5lmFiVbfBRnglhFZreTAdfIrJg4oExztythI6opsy6hsgshWD55FVqXtcDxw1W1flvEUYJTOIMLCOAa6nAPDWgCgzE8wyu8ean34r17H4vWNa+YOYE/8j5/AL8tjyQ=</latexit>

. . .<latexit sha1_base64="dzMsZRmye1hDS+HtfJEWrrQ74MU=">AAAB8nicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LXjxWsLXQLiWbZtvQbLIkb4Wy9Gd48aCIV3+NN/+NabsHbR0IDDNvyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeG8RbTUptORC2XQvEWCpS8kxpOk0jyx2h8O/Mfn7ixQqsHnKQ8TOhQiVgwik7q5r0oJr2BRjvtV2t+3Z+DrJKgIDUo0OxXv1yQZQlXyCS1thv4KYY5NSiY5NNKL7M8pWxMh7zrqKIJt2E+X3lKzpwyILE27ikkc/V3IqeJtZMkcpMJxZFd9mbif143w/g6zIVKM+SKLT6KM0lQk9n9ZCAMZygnjlBmhNuVsBE1lKFrqeJKCJZPXiXti3rg+P1lrXFT1FGGEziFcwjgChpwB01oAQMNz/AKbx56L96797EYLXlF5hj+wPv8AUMFkTo=</latexit><latexit sha1_base64="dzMsZRmye1hDS+HtfJEWrrQ74MU=">AAAB8nicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LXjxWsLXQLiWbZtvQbLIkb4Wy9Gd48aCIV3+NN/+NabsHbR0IDDNvyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeG8RbTUptORC2XQvEWCpS8kxpOk0jyx2h8O/Mfn7ixQqsHnKQ8TOhQiVgwik7q5r0oJr2BRjvtV2t+3Z+DrJKgIDUo0OxXv1yQZQlXyCS1thv4KYY5NSiY5NNKL7M8pWxMh7zrqKIJt2E+X3lKzpwyILE27ikkc/V3IqeJtZMkcpMJxZFd9mbif143w/g6zIVKM+SKLT6KM0lQk9n9ZCAMZygnjlBmhNuVsBE1lKFrqeJKCJZPXiXti3rg+P1lrXFT1FGGEziFcwjgChpwB01oAQMNz/AKbx56L96797EYLXlF5hj+wPv8AUMFkTo=</latexit><latexit sha1_base64="dzMsZRmye1hDS+HtfJEWrrQ74MU=">AAAB8nicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LXjxWsLXQLiWbZtvQbLIkb4Wy9Gd48aCIV3+NN/+NabsHbR0IDDNvyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeG8RbTUptORC2XQvEWCpS8kxpOk0jyx2h8O/Mfn7ixQqsHnKQ8TOhQiVgwik7q5r0oJr2BRjvtV2t+3Z+DrJKgIDUo0OxXv1yQZQlXyCS1thv4KYY5NSiY5NNKL7M8pWxMh7zrqKIJt2E+X3lKzpwyILE27ikkc/V3IqeJtZMkcpMJxZFd9mbif143w/g6zIVKM+SKLT6KM0lQk9n9ZCAMZygnjlBmhNuVsBE1lKFrqeJKCJZPXiXti3rg+P1lrXFT1FGGEziFcwjgChpwB01oAQMNz/AKbx56L96797EYLXlF5hj+wPv8AUMFkTo=</latexit><latexit sha1_base64="dzMsZRmye1hDS+HtfJEWrrQ74MU=">AAAB8nicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh6LXjxWsLXQLiWbZtvQbLIkb4Wy9Gd48aCIV3+NN/+NabsHbR0IDDNvyHsTpVJY9P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmeG8RbTUptORC2XQvEWCpS8kxpOk0jyx2h8O/Mfn7ixQqsHnKQ8TOhQiVgwik7q5r0oJr2BRjvtV2t+3Z+DrJKgIDUo0OxXv1yQZQlXyCS1thv4KYY5NSiY5NNKL7M8pWxMh7zrqKIJt2E+X3lKzpwyILE27ikkc/V3IqeJtZMkcpMJxZFd9mbif143w/g6zIVKM+SKLT6KM0lQk9n9ZCAMZygnjlBmhNuVsBE1lKFrqeJKCJZPXiXti3rg+P1lrXFT1FGGEziFcwjgChpwB01oAQMNz/AKbx56L96797EYLXlF5hj+wPv8AUMFkTo=</latexit>

?

CHIRAL SYMMETRY RESTORATION

Thermodynamics of chiral order parameter :  dependence on 
temperature and baryon chemical potential / baryon density 

From Nambu-Goldstone to Wigner-Weyl realisations of chiral symmetry

PHYSIK
DEPARTMENT

Lattice QCD
HIC Freeze-out

µB = 0
<latexit sha1_base64="0PgTBAshSUF0aGJEFUkVW8XNzy8=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlE0I1Q6sZlBfuAJoTJZNIOncmEmYlQQjdu/BU3LhRx6z+482+ctFlo64FhDufcy733hCmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGE1IR1PNSD+VBPGQkV44vin83gORiorkXk9S4nM0TGhMMdJGCuzj3Atj6IWCRWrCzZd7PJsGLXgNnWlg152GMwNcJm5J6qBEO7C/vEjgjJNEY4aUGrhOqv0cSU0xI9OalymSIjxGQzIwNEGcKD+fXTGFp0aJYCykeYmGM/V3R464KnY0lRzpkVr0CvE/b5Dp+MrPaZJmmiR4PijOGNQCFpHAiEqCNZsYgrCkZleIR0girE1wNROCu3jyMumeN1zD7y7qzVYZRxUcgRNwBlxwCZrgFrRBB2DwCJ7BK3iznqwX6936mJdWrLLnEPyB9fkDyfuYFg==</latexit><latexit sha1_base64="0PgTBAshSUF0aGJEFUkVW8XNzy8=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlE0I1Q6sZlBfuAJoTJZNIOncmEmYlQQjdu/BU3LhRx6z+482+ctFlo64FhDufcy733hCmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGE1IR1PNSD+VBPGQkV44vin83gORiorkXk9S4nM0TGhMMdJGCuzj3Atj6IWCRWrCzZd7PJsGLXgNnWlg152GMwNcJm5J6qBEO7C/vEjgjJNEY4aUGrhOqv0cSU0xI9OalymSIjxGQzIwNEGcKD+fXTGFp0aJYCykeYmGM/V3R464KnY0lRzpkVr0CvE/b5Dp+MrPaZJmmiR4PijOGNQCFpHAiEqCNZsYgrCkZleIR0girE1wNROCu3jyMumeN1zD7y7qzVYZRxUcgRNwBlxwCZrgFrRBB2DwCJ7BK3iznqwX6936mJdWrLLnEPyB9fkDyfuYFg==</latexit><latexit sha1_base64="0PgTBAshSUF0aGJEFUkVW8XNzy8=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlE0I1Q6sZlBfuAJoTJZNIOncmEmYlQQjdu/BU3LhRx6z+482+ctFlo64FhDufcy733hCmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGE1IR1PNSD+VBPGQkV44vin83gORiorkXk9S4nM0TGhMMdJGCuzj3Atj6IWCRWrCzZd7PJsGLXgNnWlg152GMwNcJm5J6qBEO7C/vEjgjJNEY4aUGrhOqv0cSU0xI9OalymSIjxGQzIwNEGcKD+fXTGFp0aJYCykeYmGM/V3R464KnY0lRzpkVr0CvE/b5Dp+MrPaZJmmiR4PijOGNQCFpHAiEqCNZsYgrCkZleIR0girE1wNROCu3jyMumeN1zD7y7qzVYZRxUcgRNwBlxwCZrgFrRBB2DwCJ7BK3iznqwX6936mJdWrLLnEPyB9fkDyfuYFg==</latexit><latexit sha1_base64="0PgTBAshSUF0aGJEFUkVW8XNzy8=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlE0I1Q6sZlBfuAJoTJZNIOncmEmYlQQjdu/BU3LhRx6z+482+ctFlo64FhDufcy733hCmjSjvOt1VZWV1b36hu1ra2d3b37P2DrhKZxKSDBROyHyJFGE1IR1PNSD+VBPGQkV44vin83gORiorkXk9S4nM0TGhMMdJGCuzj3Atj6IWCRWrCzZd7PJsGLXgNnWlg152GMwNcJm5J6qBEO7C/vEjgjJNEY4aUGrhOqv0cSU0xI9OalymSIjxGQzIwNEGcKD+fXTGFp0aJYCykeYmGM/V3R464KnY0lRzpkVr0CvE/b5Dp+MrPaZJmmiR4PijOGNQCFpHAiEqCNZsYgrCkZleIR0girE1wNROCu3jyMumeN1zD7y7qzVYZRxUcgRNwBlxwCZrgFrRBB2DwCJ7BK3iznqwX6936mJdWrLLnEPyB9fkDyfuYFg==</latexit>

Tc ' 156 MeV
<latexit sha1_base64="SpvHBAVYaaFUrEvk0Yt14uUDKkc=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBFclEW/Lohs3QoXeoAlhMj1ph04uzkyEEtqNr+LGhSJufQt3vo3TNgtt/WHg4z/ncOb8fsKZVJb1bRSWlldW14rrpY3Nre0dc3evKeNUUGjQmMei7RMJnEXQUExxaCcCSOhzaPmDm0m99QhCsjiqq2ECbkh6EQsYJUpbnnmQOX6A6x7FjmQhPGD7/GJ8B82RZ5atijUVXgQ7hzLKVfPML6cb0zSESFFOpOzYVqLcjAjFKIdRyUklJIQOSA86GiMSgnSz6QUjfKydLg5ioV+k8NT9PZGRUMph6OvOkKi+nK9NzP9qnVQFV27GoiRVENHZoiDlWMV4EgfuMgFU8aEGQgXTf8W0TwShSodW0iHY8ycvQvO0Ymu+PytXr/M4iugQHaETZKNLVEW3qIYaiKIxekav6M14Ml6Md+Nj1low8pl99EfG5w/CbpXK</latexit><latexit sha1_base64="SpvHBAVYaaFUrEvk0Yt14uUDKkc=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBFclEW/Lohs3QoXeoAlhMj1ph04uzkyEEtqNr+LGhSJufQt3vo3TNgtt/WHg4z/ncOb8fsKZVJb1bRSWlldW14rrpY3Nre0dc3evKeNUUGjQmMei7RMJnEXQUExxaCcCSOhzaPmDm0m99QhCsjiqq2ECbkh6EQsYJUpbnnmQOX6A6x7FjmQhPGD7/GJ8B82RZ5atijUVXgQ7hzLKVfPML6cb0zSESFFOpOzYVqLcjAjFKIdRyUklJIQOSA86GiMSgnSz6QUjfKydLg5ioV+k8NT9PZGRUMph6OvOkKi+nK9NzP9qnVQFV27GoiRVENHZoiDlWMV4EgfuMgFU8aEGQgXTf8W0TwShSodW0iHY8ycvQvO0Ymu+PytXr/M4iugQHaETZKNLVEW3qIYaiKIxekav6M14Ml6Md+Nj1low8pl99EfG5w/CbpXK</latexit><latexit sha1_base64="SpvHBAVYaaFUrEvk0Yt14uUDKkc=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBFclEW/Lohs3QoXeoAlhMj1ph04uzkyEEtqNr+LGhSJufQt3vo3TNgtt/WHg4z/ncOb8fsKZVJb1bRSWlldW14rrpY3Nre0dc3evKeNUUGjQmMei7RMJnEXQUExxaCcCSOhzaPmDm0m99QhCsjiqq2ECbkh6EQsYJUpbnnmQOX6A6x7FjmQhPGD7/GJ8B82RZ5atijUVXgQ7hzLKVfPML6cb0zSESFFOpOzYVqLcjAjFKIdRyUklJIQOSA86GiMSgnSz6QUjfKydLg5ioV+k8NT9PZGRUMph6OvOkKi+nK9NzP9qnVQFV27GoiRVENHZoiDlWMV4EgfuMgFU8aEGQgXTf8W0TwShSodW0iHY8ycvQvO0Ymu+PytXr/M4iugQHaETZKNLVEW3qIYaiKIxekav6M14Ml6Md+Nj1low8pl99EfG5w/CbpXK</latexit><latexit sha1_base64="SpvHBAVYaaFUrEvk0Yt14uUDKkc=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBFclEW/Lohs3QoXeoAlhMj1ph04uzkyEEtqNr+LGhSJufQt3vo3TNgtt/WHg4z/ncOb8fsKZVJb1bRSWlldW14rrpY3Nre0dc3evKeNUUGjQmMei7RMJnEXQUExxaCcCSOhzaPmDm0m99QhCsjiqq2ECbkh6EQsYJUpbnnmQOX6A6x7FjmQhPGD7/GJ8B82RZ5atijUVXgQ7hzLKVfPML6cb0zSESFFOpOzYVqLcjAjFKIdRyUklJIQOSA86GiMSgnSz6QUjfKydLg5ioV+k8NT9PZGRUMph6OvOkKi+nK9NzP9qnVQFV27GoiRVENHZoiDlWMV4EgfuMgFU8aEGQgXTf8W0TwShSodW0iHY8ycvQvO0Ymu+PytXr/M4iugQHaETZKNLVEW3qIYaiKIxekav6M14Ml6Md+Nj1low8pl99EfG5w/CbpXK</latexit>

crossover 

low �T

<latexit sha1_base64="nbqOTr4JnQM3Liak6r3VJ2OimTs=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCv2CNpTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5BIYdB1v53C2vrG5lZxu7Szu7d/UD48ahmVasabTEmlOwE1XIqYN1Gg5J1EcxoFkreD8d2s3n7k2ggVN3CScD+iw1iEglG0VjfrBSGR6umiMe2XK27VnYusgpdDBXLV++Wv3kCxNOIxMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9ajGnEjZ/NV56SM+sMSKi0fTGSuft7IqORMZMosJ0RxZFZrs3M/2rdFMMbPxNxkiKP2eKjMJUEFZndTwZCc4ZyYoEyLeyuhI2opgxtSiUbgrd88iq0Lque5YerSu02j6MIJ3AK5+DBNdTgHurQBAYKnuEV3hx0Xpx352PRWnDymWP4I+fzB91RkPc=</latexit><latexit sha1_base64="nbqOTr4JnQM3Liak6r3VJ2OimTs=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCv2CNpTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5BIYdB1v53C2vrG5lZxu7Szu7d/UD48ahmVasabTEmlOwE1XIqYN1Gg5J1EcxoFkreD8d2s3n7k2ggVN3CScD+iw1iEglG0VjfrBSGR6umiMe2XK27VnYusgpdDBXLV++Wv3kCxNOIxMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9ajGnEjZ/NV56SM+sMSKi0fTGSuft7IqORMZMosJ0RxZFZrs3M/2rdFMMbPxNxkiKP2eKjMJUEFZndTwZCc4ZyYoEyLeyuhI2opgxtSiUbgrd88iq0Lque5YerSu02j6MIJ3AK5+DBNdTgHurQBAYKnuEV3hx0Xpx352PRWnDymWP4I+fzB91RkPc=</latexit><latexit sha1_base64="nbqOTr4JnQM3Liak6r3VJ2OimTs=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCv2CNpTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5BIYdB1v53C2vrG5lZxu7Szu7d/UD48ahmVasabTEmlOwE1XIqYN1Gg5J1EcxoFkreD8d2s3n7k2ggVN3CScD+iw1iEglG0VjfrBSGR6umiMe2XK27VnYusgpdDBXLV++Wv3kCxNOIxMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9ajGnEjZ/NV56SM+sMSKi0fTGSuft7IqORMZMosJ0RxZFZrs3M/2rdFMMbPxNxkiKP2eKjMJUEFZndTwZCc4ZyYoEyLeyuhI2opgxtSiUbgrd88iq0Lque5YerSu02j6MIJ3AK5+DBNdTgHurQBAYKnuEV3hx0Xpx352PRWnDymWP4I+fzB91RkPc=</latexit><latexit sha1_base64="nbqOTr4JnQM3Liak6r3VJ2OimTs=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCv2CNpTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5BIYdB1v53C2vrG5lZxu7Szu7d/UD48ahmVasabTEmlOwE1XIqYN1Gg5J1EcxoFkreD8d2s3n7k2ggVN3CScD+iw1iEglG0VjfrBSGR6umiMe2XK27VnYusgpdDBXLV++Wv3kCxNOIxMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9ajGnEjZ/NV56SM+sMSKi0fTGSuft7IqORMZMosJ0RxZFZrs3M/2rdFMMbPxNxkiKP2eKjMJUEFZndTwZCc4ZyYoEyLeyuhI2opgxtSiUbgrd88iq0Lque5YerSu02j6MIJ3AK5+DBNdTgHurQBAYKnuEV3hx0Xpx352PRWnDymWP4I+fzB91RkPc=</latexit>

µB ⇠ MN
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T

CF

and
µ
B

has been determined [41, 51, 74, 79–82]. While µ
B

de-
creases smoothly with increasing energy, the dependence
of T

CF

on energy exhibits a striking feature which is il-
lustrated in Fig. 3: T

CF

increases with increasing energy
(decreasing µ

B

) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ

B

, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ

B

, T ) / exp(Bµ
B

/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ

B

/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ

S

= µ
S

(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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FIG. 5. Phenomenological phase diagram of strongly inter-
acting matter constructed from chemical freeze-out points
resulting from statistical hadronization analysis of hadron
yields for central collisions at di↵erent energies. The freeze-
out points extracted from experimental data sets in our own
analysis (squares) and other similar analyses [74, 79, 91, 92]
are compared to predictions from LQCD [30, 93] shown as a
band. The inverted triangle marks the value for ground state
nuclear matter (atomic nuclei).
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FIG. 1: Curve of constant baryon number n
Baryons

=
0.15 n

nuclear

in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density n

Baryons

is smaller than 1.5 times the nuclear
saturation density n

nuclear

= 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature T

ch

= 56+9.6
�2.0 MeV corresponding to µ

ch

=
760± 22.8MeV.

rameter region the model can be mapped directly to the
nuclear droplet model.

The computational task concerns then mainly the dif-
ference of the e↵ective meson potential U(�;T, µ) �
U(�; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[13]. For our limited purpose a very simple approach
will do. The potential di↵erence is directly related to
di↵erence of pressure for the parameters (�;T, µ) and
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature T

ch

= 56+9.6
�2.0 MeV

corresponding to µ
ch

= 760± 22.8MeV.

(�; 0, µc). This can be approximated by a free gas of
nucleons with �-dependent mass. We can consider � as
an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [14]. (Our normalization of � di↵ers by a factor 2
from [14].) Our new results extend the analysis to non-
vanishing temperature.

We consider our calculation as a reliable estimate of
the temperature and density dependence of thermody-
namic equilibrium quantities within the region of valid-
ity indicated in fig. 1. Input from observations is only
used for T = 0. An important ingredient is the depen-
dence of particle masses on the chiral order parameter
�. In turn, � depends on µ and T . This e↵ect goes be-
yond a resonance gas model with fixed vacuum masses
and permits to cover nuclear matter as well. Nearby the
gas-liquid phase transition line and its possible continu-
ation beyond the critical endpoint by a crossover line we
find that the �-dependence of particle masses is quan-
titatively important and crucial for an understanding of
the phase diagram and thermodynamic quantities. It is
an important finding of our paper , however, that this
e↵ect becomes small for the parameter region of the ex-
perimentally realized chemical freeze-out.

Linear nucleon-meson model

We use an e↵ective model for baryons  a (a is an
isospin index with  

1

describing protons and  
2

neu-
trons), an isospin singlet vector meson !µ, a scalar meson
� and pseudo-scalar mesons ⇡0 = ⇡

3

, ⇡± = 1p
2

(⇡
1

± i⇡
2

).

It is convenient to combine the scalars and pseudo-scalars
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T

CF

and
µ
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has been determined [41, 51, 74, 79–82]. While µ
B

de-
creases smoothly with increasing energy, the dependence
of T

CF

on energy exhibits a striking feature which is il-
lustrated in Fig. 3: T

CF

increases with increasing energy
(decreasing µ

B

) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ

B

, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ

B

, T ) / exp(Bµ
B

/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ

B

/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ

S

= µ
S

(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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acting matter constructed from chemical freeze-out points
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FIG. 1: Curve of constant baryon number nBaryons =
0.15 nnuclear in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density nBaryons is smaller than 1.5 times the nuclear
saturation density nnuclear = 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature Tch = 56+9.6

�2.0 MeV corresponding to µch =
760± 22.8MeV.

The computational task concerns then mainly the dif-
ference of the e�ective meson potential U(⇧;T, µ) �
U(⇧; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[10]. For our limited purpose a very simple approach
will do. The potential di�erence is directly related to
di�erence of pressure for the parameters (⇧;T, µ) and
(⇧; 0, µc). This can be approximated by a free gas of
nucleons with ⇧-dependent mass. We can consider ⇧ as
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature Tch = 56+9.6

�2.0 MeV
corresponding to µch = 760± 22.8MeV.

an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [11]. (Our normalization of ⇧ di�ers by a factor 2
from [11].) Our new results extend the analysis to non-
vanishing temperature.

Linear nucleon-meson model

We use an e�ective model for baryons ⌥a (a is an
isospin index with ⌥1 describing protons and ⌥2 neu-
trons), an isospin singlet vector meson �µ, a scalar meson
⇧ and pseudo-scalar mesons ⇤0 = ⇤3, ⇤± = 1⇤

2
(⇤1± i⇤2).

It is convenient to combine the scalars and pseudo-scalars
in the field

⌃ab =

⇧
1⇤
2
(⇧ + i⇤0) i⇤�

i⇤+ 1⇤
2
(⇧ � i⇤0)

⌃
. (1)

The e�ective Lagrangian is of the form

L = ⌥̄a i�⇥( ⇥ � i g �⇥ � i µ ⇥0⇥) ⌥a

+
⇤
2h

⇤
⌥̄a

� 1+�5

2

⇥
⌃ab⌥b + ⌥̄a

� 1��5

2

⇥
(⌃†)ab⌥b

⌅

+ 1
2⌃

⇥
ab(� µ µ)⌃ab + Umic(⌅,⇧)

+
1

4
( µ�⇥ �  ⇥�µ)( 

µ�⇥ �  ⇥�µ) +
1

2
m2

⌅ �µ�
µ.

(2)

Here we use the chiral invariant scalar field combination
⌅ = 1

2⌃
⇥
ab⌃ab and Umic(⌅,⇧) is a microscopic form of the

e�ective potential

Umic(⌅,⇧) = Ū(⌅)�m2
⇤f⇤⇧. (3)

The Lagrangian (2) is invariant under the chiral symme-
try SU(2)V ⇥SU(2)A⇥U(1)V ⇥U(1)A where the nucleon

.
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T
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and
µ
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has been determined [41, 51, 74, 79–82]. While µ
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de-
creases smoothly with increasing energy, the dependence
of T
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on energy exhibits a striking feature which is il-
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increases with increasing energy
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) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ

B

, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ

B

, T ) / exp(Bµ
B

/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ

B

/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ
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= µ
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(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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FIG. 1: Curve of constant baryon number nBaryons =
0.15 nnuclear in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density nBaryons is smaller than 1.5 times the nuclear
saturation density nnuclear = 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature Tch = 56+9.6

�2.0 MeV corresponding to µch =
760± 22.8MeV.

The computational task concerns then mainly the dif-
ference of the e�ective meson potential U(⇧;T, µ) �
U(⇧; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[10]. For our limited purpose a very simple approach
will do. The potential di�erence is directly related to
di�erence of pressure for the parameters (⇧;T, µ) and
(⇧; 0, µc). This can be approximated by a free gas of
nucleons with ⇧-dependent mass. We can consider ⇧ as
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature Tch = 56+9.6

�2.0 MeV
corresponding to µch = 760± 22.8MeV.

an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [11]. (Our normalization of ⇧ di�ers by a factor 2
from [11].) Our new results extend the analysis to non-
vanishing temperature.

Linear nucleon-meson model

We use an e�ective model for baryons ⌥a (a is an
isospin index with ⌥1 describing protons and ⌥2 neu-
trons), an isospin singlet vector meson �µ, a scalar meson
⇧ and pseudo-scalar mesons ⇤0 = ⇤3, ⇤± = 1⇤

2
(⇤1± i⇤2).

It is convenient to combine the scalars and pseudo-scalars
in the field

⌃ab =

⇧
1⇤
2
(⇧ + i⇤0) i⇤�

i⇤+ 1⇤
2
(⇧ � i⇤0)

⌃
. (1)

The e�ective Lagrangian is of the form

L = ⌥̄a i�⇥( ⇥ � i g �⇥ � i µ ⇥0⇥) ⌥a

+
⇤
2h

⇤
⌥̄a

� 1+�5

2

⇥
⌃ab⌥b + ⌥̄a

� 1��5

2

⇥
(⌃†)ab⌥b

⌅
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2⌃

⇥
ab(� µ µ)⌃ab + Umic(⌅,⇧)

+
1

4
( µ�⇥ �  ⇥�µ)( 

µ�⇥ �  ⇥�µ) +
1

2
m2

⌅ �µ�
µ.

(2)

Here we use the chiral invariant scalar field combination
⌅ = 1

2⌃
⇥
ab⌃ab and Umic(⌅,⇧) is a microscopic form of the

e�ective potential

Umic(⌅,⇧) = Ū(⌅)�m2
⇤f⇤⇧. (3)

The Lagrangian (2) is invariant under the chiral symme-
try SU(2)V ⇥SU(2)A⇥U(1)V ⇥U(1)A where the nucleon
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T

CF

and
µ
B

has been determined [41, 51, 74, 79–82]. While µ
B

de-
creases smoothly with increasing energy, the dependence
of T

CF

on energy exhibits a striking feature which is il-
lustrated in Fig. 3: T

CF

increases with increasing energy
(decreasing µ

B

) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ

B

, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ

B

, T ) / exp(Bµ
B

/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ

B

/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ

S

= µ
S

(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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FIG. 5. Phenomenological phase diagram of strongly inter-
acting matter constructed from chemical freeze-out points
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FIG. 1: Curve of constant baryon number nBaryons =
0.15 nnuclear in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density nBaryons is smaller than 1.5 times the nuclear
saturation density nnuclear = 0.153/fm3. In this region no
signs of a phase transition are visible.

0 20 40 60 80 100
T �MeV⇥0.00

0.05

0.10

0.15

0.20
Number density �fm�3⇥

FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature Tch = 56+9.6

�2.0 MeV corresponding to µch =
760± 22.8MeV.

The computational task concerns then mainly the dif-
ference of the e�ective meson potential U(⇧;T, µ) �
U(⇧; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[10]. For our limited purpose a very simple approach
will do. The potential di�erence is directly related to
di�erence of pressure for the parameters (⇧;T, µ) and
(⇧; 0, µc). This can be approximated by a free gas of
nucleons with ⇧-dependent mass. We can consider ⇧ as
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature Tch = 56+9.6

�2.0 MeV
corresponding to µch = 760± 22.8MeV.

an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [11]. (Our normalization of ⇧ di�ers by a factor 2
from [11].) Our new results extend the analysis to non-
vanishing temperature.

Linear nucleon-meson model

We use an e�ective model for baryons ⌥a (a is an
isospin index with ⌥1 describing protons and ⌥2 neu-
trons), an isospin singlet vector meson �µ, a scalar meson
⇧ and pseudo-scalar mesons ⇤0 = ⇤3, ⇤± = 1⇤

2
(⇤1± i⇤2).

It is convenient to combine the scalars and pseudo-scalars
in the field

⌃ab =

⇧
1⇤
2
(⇧ + i⇤0) i⇤�

i⇤+ 1⇤
2
(⇧ � i⇤0)

⌃
. (1)
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+
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µ.

(2)

Here we use the chiral invariant scalar field combination
⌅ = 1

2⌃
⇥
ab⌃ab and Umic(⌅,⇧) is a microscopic form of the

e�ective potential

Umic(⌅,⇧) = Ū(⌅)�m2
⇤f⇤⇧. (3)

The Lagrangian (2) is invariant under the chiral symme-
try SU(2)V ⇥SU(2)A⇥U(1)V ⇥U(1)A where the nucleon
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T

CF

and
µ
B

has been determined [41, 51, 74, 79–82]. While µ
B

de-
creases smoothly with increasing energy, the dependence
of T

CF

on energy exhibits a striking feature which is il-
lustrated in Fig. 3: T

CF

increases with increasing energy
(decreasing µ

B

) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ

B

, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ

B

, T ) / exp(Bµ
B

/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ

B

/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ

S

= µ
S

(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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FIG. 1: Curve of constant baryon number nBaryons =
0.15 nnuclear in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density nBaryons is smaller than 1.5 times the nuclear
saturation density nnuclear = 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature Tch = 56+9.6

�2.0 MeV corresponding to µch =
760± 22.8MeV.

The computational task concerns then mainly the dif-
ference of the e�ective meson potential U(⇧;T, µ) �
U(⇧; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[10]. For our limited purpose a very simple approach
will do. The potential di�erence is directly related to
di�erence of pressure for the parameters (⇧;T, µ) and
(⇧; 0, µc). This can be approximated by a free gas of
nucleons with ⇧-dependent mass. We can consider ⇧ as
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature Tch = 56+9.6

�2.0 MeV
corresponding to µch = 760± 22.8MeV.

an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [11]. (Our normalization of ⇧ di�ers by a factor 2
from [11].) Our new results extend the analysis to non-
vanishing temperature.

Linear nucleon-meson model

We use an e�ective model for baryons ⌥a (a is an
isospin index with ⌥1 describing protons and ⌥2 neu-
trons), an isospin singlet vector meson �µ, a scalar meson
⇧ and pseudo-scalar mesons ⇤0 = ⇤3, ⇤± = 1⇤

2
(⇤1± i⇤2).
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T

CF

and
µ
B

has been determined [41, 51, 74, 79–82]. While µ
B

de-
creases smoothly with increasing energy, the dependence
of T

CF

on energy exhibits a striking feature which is il-
lustrated in Fig. 3: T

CF

increases with increasing energy
(decreasing µ

B

) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ
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, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ
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, T ) / exp(Bµ
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/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ
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/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ

S

= µ
S

(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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FIG. 5. Phenomenological phase diagram of strongly inter-
acting matter constructed from chemical freeze-out points
resulting from statistical hadronization analysis of hadron
yields for central collisions at di↵erent energies. The freeze-
out points extracted from experimental data sets in our own
analysis (squares) and other similar analyses [74, 79, 91, 92]
are compared to predictions from LQCD [30, 93] shown as a
band. The inverted triangle marks the value for ground state
nuclear matter (atomic nuclei).
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FIG. 1: Curve of constant baryon number nBaryons =
0.15 nnuclear in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density nBaryons is smaller than 1.5 times the nuclear
saturation density nnuclear = 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature Tch = 56+9.6

�2.0 MeV corresponding to µch =
760± 22.8MeV.

The computational task concerns then mainly the dif-
ference of the e�ective meson potential U(⇧;T, µ) �
U(⇧; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[10]. For our limited purpose a very simple approach
will do. The potential di�erence is directly related to
di�erence of pressure for the parameters (⇧;T, µ) and
(⇧; 0, µc). This can be approximated by a free gas of
nucleons with ⇧-dependent mass. We can consider ⇧ as
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature Tch = 56+9.6

�2.0 MeV
corresponding to µch = 760± 22.8MeV.

an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [11]. (Our normalization of ⇧ di�ers by a factor 2
from [11].) Our new results extend the analysis to non-
vanishing temperature.

Linear nucleon-meson model

We use an e�ective model for baryons ⌥a (a is an
isospin index with ⌥1 describing protons and ⌥2 neu-
trons), an isospin singlet vector meson �µ, a scalar meson
⇧ and pseudo-scalar mesons ⇤0 = ⇤3, ⇤± = 1⇤

2
(⇤1± i⇤2).

It is convenient to combine the scalars and pseudo-scalars
in the field

⌃ab =

⇧
1⇤
2
(⇧ + i⇤0) i⇤�

i⇤+ 1⇤
2
(⇧ � i⇤0)

⌃
. (1)

The e�ective Lagrangian is of the form

L = ⌥̄a i�⇥( ⇥ � i g �⇥ � i µ ⇥0⇥) ⌥a

+
⇤
2h

⇤
⌥̄a

� 1+�5

2

⇥
⌃ab⌥b + ⌥̄a

� 1��5

2

⇥
(⌃†)ab⌥b

⌅

+ 1
2⌃

⇥
ab(� µ µ)⌃ab + Umic(⌅,⇧)

+
1

4
( µ�⇥ �  ⇥�µ)( 

µ�⇥ �  ⇥�µ) +
1

2
m2

⌅ �µ�
µ.

(2)

Here we use the chiral invariant scalar field combination
⌅ = 1

2⌃
⇥
ab⌃ab and Umic(⌅,⇧) is a microscopic form of the

e�ective potential

Umic(⌅,⇧) = Ū(⌅)�m2
⇤f⇤⇧. (3)

The Lagrangian (2) is invariant under the chiral symme-
try SU(2)V ⇥SU(2)A⇥U(1)V ⇥U(1)A where the nucleon

.
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FIG. 1: Curve of constant baryon number n
Baryons

=
0.15 n

nuclear

in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density n

Baryons

is smaller than 1.5 times the nuclear
saturation density n

nuclear

= 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature T

ch

= 56+9.6
�2.0 MeV corresponding to µ

ch

=
760± 22.8MeV.

rameter region the model can be mapped directly to the
nuclear droplet model.

The computational task concerns then mainly the dif-
ference of the e↵ective meson potential U(�;T, µ) �
U(�; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[13]. For our limited purpose a very simple approach
will do. The potential di↵erence is directly related to
di↵erence of pressure for the parameters (�;T, µ) and
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature T

ch

= 56+9.6
�2.0 MeV

corresponding to µ
ch

= 760± 22.8MeV.

(�; 0, µc). This can be approximated by a free gas of
nucleons with �-dependent mass. We can consider � as
an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [14]. (Our normalization of � di↵ers by a factor 2
from [14].) Our new results extend the analysis to non-
vanishing temperature.

We consider our calculation as a reliable estimate of
the temperature and density dependence of thermody-
namic equilibrium quantities within the region of valid-
ity indicated in fig. 1. Input from observations is only
used for T = 0. An important ingredient is the depen-
dence of particle masses on the chiral order parameter
�. In turn, � depends on µ and T . This e↵ect goes be-
yond a resonance gas model with fixed vacuum masses
and permits to cover nuclear matter as well. Nearby the
gas-liquid phase transition line and its possible continu-
ation beyond the critical endpoint by a crossover line we
find that the �-dependence of particle masses is quan-
titatively important and crucial for an understanding of
the phase diagram and thermodynamic quantities. It is
an important finding of our paper , however, that this
e↵ect becomes small for the parameter region of the ex-
perimentally realized chemical freeze-out.

Linear nucleon-meson model

We use an e↵ective model for baryons  a (a is an
isospin index with  

1

describing protons and  
2

neu-
trons), an isospin singlet vector meson !µ, a scalar meson
� and pseudo-scalar mesons ⇡0 = ⇡

3

, ⇡± = 1p
2

(⇡
1

± i⇡
2

).

It is convenient to combine the scalars and pseudo-scalars

.
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<latexit sha1_base64="zFhUOTRDuSDjJ5bZBMjJMrqe4sQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVQ8Fbx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDpR6PnA==</latexit><latexit sha1_base64="zFhUOTRDuSDjJ5bZBMjJMrqe4sQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVQ8Fbx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDpR6PnA==</latexit><latexit sha1_base64="zFhUOTRDuSDjJ5bZBMjJMrqe4sQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVQ8Fbx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDpR6PnA==</latexit><latexit sha1_base64="zFhUOTRDuSDjJ5bZBMjJMrqe4sQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVQ8Fbx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDpR6PnA==</latexit>

0.7
<latexit sha1_base64="VX9Ct2EkNkeTur8qE7vkgPO15LU=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBVPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBkVXQjB8smr0LysBI7vr8q1mzyOApzCGVxAAFWowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+mo4+d</latexit><latexit sha1_base64="VX9Ct2EkNkeTur8qE7vkgPO15LU=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBVPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBkVXQjB8smr0LysBI7vr8q1mzyOApzCGVxAAFWowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+mo4+d</latexit><latexit sha1_base64="VX9Ct2EkNkeTur8qE7vkgPO15LU=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBVPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBkVXQjB8smr0LysBI7vr8q1mzyOApzCGVxAAFWowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+mo4+d</latexit><latexit sha1_base64="VX9Ct2EkNkeTur8qE7vkgPO15LU=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBVPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBkVXQjB8smr0LysBI7vr8q1mzyOApzCGVxAAFWowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+mo4+d</latexit>

0.8
<latexit sha1_base64="jcSpN9gblnGlb/o7NB+AL6aarco=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBZPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+oKI+e</latexit><latexit sha1_base64="jcSpN9gblnGlb/o7NB+AL6aarco=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBZPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+oKI+e</latexit><latexit sha1_base64="jcSpN9gblnGlb/o7NB+AL6aarco=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBZPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+oKI+e</latexit><latexit sha1_base64="jcSpN9gblnGlb/o7NB+AL6aarco=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCBZPBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+oKI+e</latexit>

0.9
<latexit sha1_base64="FvdhNUsk315qilJ/l45yPGym9jc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RfDjVPDisYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjm6m9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAifvVq0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7TqPowhHcAynEMAF1OAW6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPqa2Pnw==</latexit><latexit sha1_base64="FvdhNUsk315qilJ/l45yPGym9jc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RfDjVPDisYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjm6m9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAifvVq0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7TqPowhHcAynEMAF1OAW6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPqa2Pnw==</latexit><latexit sha1_base64="FvdhNUsk315qilJ/l45yPGym9jc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RfDjVPDisYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjm6m9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAifvVq0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7TqPowhHcAynEMAF1OAW6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPqa2Pnw==</latexit><latexit sha1_base64="FvdhNUsk315qilJ/l45yPGym9jc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RfDjVPDisYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjm6m9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAifvVq0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7TqPowhHcAynEMAF1OAW6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPqa2Pnw==</latexit>

1.0
<latexit sha1_base64="S+EIUYtBztz+sznwIgPopuCmFjE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVA8Fbx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+dh4+X</latexit><latexit sha1_base64="S+EIUYtBztz+sznwIgPopuCmFjE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVA8Fbx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+dh4+X</latexit><latexit sha1_base64="S+EIUYtBztz+sznwIgPopuCmFjE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVA8Fbx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+dh4+X</latexit><latexit sha1_base64="S+EIUYtBztz+sznwIgPopuCmFjE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVA8Fbx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+dh4+X</latexit>

µB [GeV]
<latexit sha1_base64="hB7a8AqWZmCLBLR2Gm0u/FnF6IU=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQXFVdKHLCvYCSQiT6aQdOjMJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmT9KGVXacb6tldW19Y3NylZ1e2d3b98+qHVUkklM2jhhiexFSBFGBWlrqhnppZIgHjHSjUY303r3kUhFE/GgxykJOBoIGlOMtLFCu5b7UQx9noXXk4l3SzpBEdp1p+HMBJfBLaEOSrVC+8vvJzjjRGjMkFKe66Q6yJHUFDNSVP1MkRThERoQz6BAnKggn91ewBPj9GGcSPOEhjP390SOuFJjHplOjvRQLdam5n81L9PxZZBTkWaaCDxfFGcM6gROg4B9KgnWbGwAYUnNrRAPkURYm7iqJgR38cvL0DlruIbvz+vNqzKOCjgCx+AUuOACNMEdaIE2wOAJPINX8GYV1ov1bn3MW1escuYQ/JH1+QOpFpQo</latexit><latexit sha1_base64="hB7a8AqWZmCLBLR2Gm0u/FnF6IU=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQXFVdKHLCvYCSQiT6aQdOjMJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmT9KGVXacb6tldW19Y3NylZ1e2d3b98+qHVUkklM2jhhiexFSBFGBWlrqhnppZIgHjHSjUY303r3kUhFE/GgxykJOBoIGlOMtLFCu5b7UQx9noXXk4l3SzpBEdp1p+HMBJfBLaEOSrVC+8vvJzjjRGjMkFKe66Q6yJHUFDNSVP1MkRThERoQz6BAnKggn91ewBPj9GGcSPOEhjP390SOuFJjHplOjvRQLdam5n81L9PxZZBTkWaaCDxfFGcM6gROg4B9KgnWbGwAYUnNrRAPkURYm7iqJgR38cvL0DlruIbvz+vNqzKOCjgCx+AUuOACNMEdaIE2wOAJPINX8GYV1ov1bn3MW1escuYQ/JH1+QOpFpQo</latexit><latexit sha1_base64="hB7a8AqWZmCLBLR2Gm0u/FnF6IU=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQXFVdKHLCvYCSQiT6aQdOjMJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmT9KGVXacb6tldW19Y3NylZ1e2d3b98+qHVUkklM2jhhiexFSBFGBWlrqhnppZIgHjHSjUY303r3kUhFE/GgxykJOBoIGlOMtLFCu5b7UQx9noXXk4l3SzpBEdp1p+HMBJfBLaEOSrVC+8vvJzjjRGjMkFKe66Q6yJHUFDNSVP1MkRThERoQz6BAnKggn91ewBPj9GGcSPOEhjP390SOuFJjHplOjvRQLdam5n81L9PxZZBTkWaaCDxfFGcM6gROg4B9KgnWbGwAYUnNrRAPkURYm7iqJgR38cvL0DlruIbvz+vNqzKOCjgCx+AUuOACNMEdaIE2wOAJPINX8GYV1ov1bn3MW1escuYQ/JH1+QOpFpQo</latexit><latexit sha1_base64="hB7a8AqWZmCLBLR2Gm0u/FnF6IU=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQXFVdKHLCvYCSQiT6aQdOjMJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmT9KGVXacb6tldW19Y3NylZ1e2d3b98+qHVUkklM2jhhiexFSBFGBWlrqhnppZIgHjHSjUY303r3kUhFE/GgxykJOBoIGlOMtLFCu5b7UQx9noXXk4l3SzpBEdp1p+HMBJfBLaEOSrVC+8vvJzjjRGjMkFKe66Q6yJHUFDNSVP1MkRThERoQz6BAnKggn91ewBPj9GGcSPOEhjP390SOuFJjHplOjvRQLdam5n81L9PxZZBTkWaaCDxfFGcM6gROg4B9KgnWbGwAYUnNrRAPkURYm7iqJgR38cvL0DlruIbvz+vNqzKOCjgCx+AUuOACNMEdaIE2wOAJPINX8GYV1ov1bn3MW1escuYQ/JH1+QOpFpQo</latexit>
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significantly from a pure thermal production model and
that the quantitative description of the measured yields
is rather poor. Nevertheless, recognizable thermal fea-
tures in e+e� collisions, where equilibration should be
absent, may be a consequence of the generic nature of
hadronization in strong interactions.

From a statistical hadronization analysis of all mea-
sured hadron yields at various beam energies the detailed
energy dependence of the thermal parameters T

CF

and
µ
B

has been determined [41, 51, 74, 79–82]. While µ
B

de-
creases smoothly with increasing energy, the dependence
of T

CF

on energy exhibits a striking feature which is il-
lustrated in Fig. 3: T

CF

increases with increasing energy
(decreasing µ

B

) from about 50 MeV to about 160 MeV,
where it exhibits a saturation for

p
sNN > 20 GeV. The

slight increase of this value compared to T
CF

= 156.5
MeV obtained at LHC energy is due to the inclusion of
points from data at RHIC energies, the details of this
small di↵erence are currently not fully understood.

The saturation of T
CF

observed in Fig. 3 lends sup-
port to the earlier proposal [48, 50, 83] that, at least
at high energies, the chemical freeze-out temperature is
very close to the QCD hadronization temperature [51],
implying a direct connection between data from relativis-
tic nuclear collisions and the QCD phase boundary. This
is in accord with the earlier prediction, already more than
50 years ago, by Hagedorn [84, 85] that hadronic mat-
ter cannot be heated beyond this limit. Whether there
is, at the lower energies, a critical end-point [86] in the
QCD phase diagram is currently at the focus of intense
theoretical [19] and experimental e↵ort [74].

To illustrate how well the thermal description of par-
ticle production in central nuclear collisions works we
show, in Fig. 4, the energy dependence (excitation func-
tion) of the relative abundance of several hadron species
along with the prediction using the statistical hadroniza-
tion approach and the smooth evolution of the param-
eters (see above). Because of the interplay between the
energy dependence of T

CF

and µ
B

there are character-
istic features in these excitation functions. In particu-
lar, maxima appear at slightly di↵erent c.m. energies in
the K+/⇡+ and ⇤/⇡+ ratios while corresponding anti-
particle ratios exhibit a smooth behavior [87].

In the statistical approach in Eq. 2 and in the Boltz-
mann approximation, the density n(µ

B

, T ) of hadrons
carrying baryon number B scales with the chemical po-
tential as n(µ

B

, T ) / exp(Bµ
B

/T ). Consequently, the
ratios p/⇡+ and d/p scale as exp(µ

B

/T ), whereas the
corresponding anti-particle ratios scale as exp(�µ

B

/T ).
From Fig. 3, it is apparent that µ

B

/T
CF

decreases with
collision energy, accounting for the basic features of par-
ticle ratios in the upper part of Fig. 4. On the other
hand, strangeness conservation unambigously connects,
for every T value, the strangeness- and baryo-chemical
potentials, µ

S

= µ
S

(µ
B

). As a consequence, the yields
of K+ and K� increase and, respectively, decrease with
µ
B

/T . At higher energies, where T and hence pion densi-
ties saturate, the ⇤/⇡+ and K+/⇡+ ratios are decreasing

with energy (see lower part of Fig. 3).

We further note that, for energies beyond that of the
LHC, the thermal parameter T

CF

is determined by the
QCD pseudo-critical temperature and the value of µ

B

vanishes. Combined with the energy dependence of over-
all particle production [88] in central Pb-Pb collisions
this implies that the statistical hadronization model pre-
diction of particle yields at any energy, including those
at the possible Future Circular Collider (FCC) [89] or in
ultra-high energy cosmic ray collisions [90], can be made
with an estimated precision of better than 15%.

Since the statistical hadronization analysis at each
measured energy yields a pair of (T

CF

,µ
B

) values, these
points can be used to construct a T vs. µ

B

diagram,
describing phenomenological constraints on the phase
boundary between hadronic matter and the QGP, see
Fig. 5. Note that the points at low temperature seem
to converge towards the value for ground state nuclear
matter (µ

B

= 931 MeV). As argued in [52] this limit is
not necessarily connected to a phase transition. While
the situation at low temperatures and collision energies
is complex and at present cannot be investigated with
first-principle calculations, the high temperature, high
collision energy limit allows a quantitative interpretation
in terms of fundamental QCD predictions.
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FIG. 5. Phenomenological phase diagram of strongly inter-
acting matter constructed from chemical freeze-out points
resulting from statistical hadronization analysis of hadron
yields for central collisions at di↵erent energies. The freeze-
out points extracted from experimental data sets in our own
analysis (squares) and other similar analyses [74, 79, 91, 92]
are compared to predictions from LQCD [30, 93] shown as a
band. The inverted triangle marks the value for ground state
nuclear matter (atomic nuclei).
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FIG. 1: Curve of constant baryon number nBaryons =
0.15 nnuclear in the Meson-Baryon model (solid black line).
The points with error-bars mark the chemical freeze-out as
obtained from the fits to experimentally measured particle
yields [3]. The red line marks the first order phase transition
to nuclear matter. The dashed and dashed-dotted lines indi-
cate an estimate for the range of applicability of our model.
More specific, in the region to the right of the dashed line the
relative contribution of pions to the pressure is smaller than
20%. In the region to the left of the dashed-dotted line the
baryon density nBaryons is smaller than 1.5 times the nuclear
saturation density nnuclear = 0.153/fm3. In this region no
signs of a phase transition are visible.
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FIG. 2: Number density of baryons as a function of the
temperature for µ = 750 MeV (solid line). Note that the
number of anti-baryons is negligible within the plot resolu-
tion. We also show the number of pions (dashed line). The
dot marks the experimental result for the chemical freeze-
out temperature Tch = 56+9.6

�2.0 MeV corresponding to µch =
760± 22.8MeV.

The computational task concerns then mainly the dif-
ference of the e�ective meson potential U(⇧;T, µ) �
U(⇧; 0, µc). This can be done by various methods – for
example one could employ functional renormalization by
adding nucleon degrees of freedom to the setting of ref.
[10]. For our limited purpose a very simple approach
will do. The potential di�erence is directly related to
di�erence of pressure for the parameters (⇧;T, µ) and
(⇧; 0, µc). This can be approximated by a free gas of
nucleons with ⇧-dependent mass. We can consider ⇧ as
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FIG. 3: Chiral order parameter as a function of the tempera-
ture for µ = 750 MeV. The dot marks the experimental result
for the chemical freeze-out temperature Tch = 56+9.6

�2.0 MeV
corresponding to µch = 760± 22.8MeV.

an additional parameter in thermodynamics. Its value
can be varied by varying the quark mass. If needed, me-
son fluctuations can be added in a similar way. We will
discuss the linear nucleon-meson model in the setting of
ref. [11]. (Our normalization of ⇧ di�ers by a factor 2
from [11].) Our new results extend the analysis to non-
vanishing temperature.

Linear nucleon-meson model

We use an e�ective model for baryons ⌥a (a is an
isospin index with ⌥1 describing protons and ⌥2 neu-
trons), an isospin singlet vector meson �µ, a scalar meson
⇧ and pseudo-scalar mesons ⇤0 = ⇤3, ⇤± = 1⇤

2
(⇤1± i⇤2).

It is convenient to combine the scalars and pseudo-scalars
in the field

⌃ab =

⇧
1⇤
2
(⇧ + i⇤0) i⇤�

i⇤+ 1⇤
2
(⇧ � i⇤0)

⌃
. (1)

The e�ective Lagrangian is of the form

L = ⌥̄a i�⇥( ⇥ � i g �⇥ � i µ ⇥0⇥) ⌥a

+
⇤
2h

⇤
⌥̄a

� 1+�5

2

⇥
⌃ab⌥b + ⌥̄a

� 1��5

2

⇥
(⌃†)ab⌥b

⌅

+ 1
2⌃

⇥
ab(� µ µ)⌃ab + Umic(⌅,⇧)

+
1

4
( µ�⇥ �  ⇥�µ)( 

µ�⇥ �  ⇥�µ) +
1

2
m2

⌅ �µ�
µ.

(2)

Here we use the chiral invariant scalar field combination
⌅ = 1

2⌃
⇥
ab⌃ab and Umic(⌅,⇧) is a microscopic form of the

e�ective potential

Umic(⌅,⇧) = Ū(⌅)�m2
⇤f⇤⇧. (3)

The Lagrangian (2) is invariant under the chiral symme-
try SU(2)V ⇥SU(2)A⇥U(1)V ⇥U(1)A where the nucleon

.
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Reminder of SIZES :
CHIRAL SOLITON MODEL of the NUCLEON

 mesonic cloud

⟨r
2
⟩
1/2

E,isoscalar
≃ 0.8 fm

    
 baryonic core

⟨r
2
⟩
1/2

B
≃ 0.5 fm

PHYSIK
DEPARTMENT

NUCLEON : compact valence quark core  + mesonic cloud

Separation of scales between  
compact baryonic core  
and (multi-)pion cloud

Spontaneously broken chiral symmetry + localisation (confinement)
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Generalised Parton Distributions 
(GPDs) and Transverse Spin and 
Momentum-Dependent Distributions 
(TMDs)
Our knowledge of nucleon structure has drastically 
improved in the last few years thanks to the 
vigorous activity revolving around Generalised 
Parton Distributions (GPDs) and Transverse 
Spin and Momentum-Dependent Distributions 
(TMDs). These new functions complete the 
information from form factors and parton 
distributions, providing a three-dimensional 
description of the internal structure of hadrons. 
GPDs and TMDs correlate either the transverse 
position or transverse momentum or spin of 
partons with their longitudinal momentum. They 
open the exciting possibility of determining the 
spatial distribution of quarks and gluons in the 
nucleon as a function of the parton wavelength 
and of providing access to the orbital angular 
momentum of quarks and gluons. 
Two main processes have been identified as 
giving the best access to GPDs: Deeply Virtual 
Compton Scattering (DVCS) and Deeply Virtual 
Meson Production (DVMP). GPDs are process-
independent universal quantities. A factorisation 
theorem has been proven for DVCS and for 
longitudinally polarised photons in DVMP, 
providing a solid theoretical basis for GPD 
measurements through hard exclusive reactions. 
DVCS and DVMP have been explored in recent 
years at several experiments: HERMES used 27 
GeV electron and positron beams, H1 and ZEUS 
analysed collisions of 820 GeV protons with 
27 GeV electrons or positrons, while JLab has 

increased the energy of its electron beam from 6 
to 12 GeV. Accurate cross-section measurements 
have shown indications of leading-twist 
dominance in the accessible kinematic regions. 
The high precision of the data has stimulated 
further theoretical analyses to understand the 
fine details. A variety of beam and target spin 
asymmetries has been used to constrain models 
and build GPD parameterisations that have 
delivered the first 3D images of nucleon structure. 
In the next few years the most important data 
will come from the JLab 12 GeV upgrade and 
the GPD programme at COMPASS. The new 
kinematic regime accessible at JLab (see Figure 5) 
and the extremely high luminosity will allow for 
a systematic and multi-dimensional exploration 

Box 5: Hypernuclei
Recently, hypernuclear spectroscopy with heavy ion 
induced reactions has been successfully performed by 
the HypHI collaboration at GSI.  They have shown that 
the lifetime of the lightest hypernucleus, Λ

3H, is 
significantly shorter than the Λ-hyperon, also reported 
by hadron-collider collaborations.  A short Λ

3H lifetime 
has not yet been explained by any theory so far and 
remains as a puzzle. A signal indicating the existing a 
neutral strange nucleus, Λ

3n  (nnΛ), has been reported, 
which is still under debate and it requires experimental 
confirmation. By solving these puzzles with more data 
on exotic hypernuclei toward nucleon drip-lines, one 
can deduce essential information on the baryon-
baryon interaction under SU(3) including three-body 
forces. Exotic hypernuclei can only be studied with 
heavy ions at GSI and FAIR. With these experiments, 
Europe will play an essential role in nuclear physics 
with strangeness. 

Hypernuclear chart expected to be 
synthesized and studied at GSI and FAIR. 
Blue boxes indicate known hypernuclei 
while orange and green coloured boxes 
show cases to be populated with 104 
and 103 reconstructed events per week, 
respectively.
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<latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit>

(compatible with soft pion theorem)                   

Kumano, Song, Teryaev, PRD97 (2018) 014020

�! DQ
⇡0 ⇡ �0.7

<latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit><latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit><latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit><latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit>

< Q2 >= 16.6 GeV2
<latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="WjR/MwDJS0zS9mkh9ZYqNLa/OYc=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkrSRe1CpeBCly3YC7RpmUwn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8XMSqVbX8bK6tr6xubua389s7u3r55cNiUYSwwaeCQhaLtIUkY5aShqGKkHQmCAo+Rlje+SeutByIkDfm9mkTEDdCQU59ipLTVN0+sy3qvdH3llItlC1rdAKmRCJJb0pz2SlbfLNhFeya4DE4GBZCp1je/uoMQxwHhCjMkZcexI+UmSCiKGZnmu7EkEcJjNCQdjRwFRLrJ7IwpPNPOAPqh0I8rOHN/TyQokHISeLozXVMu1lLzv1onVn7FTSiPYkU4nn/kxwyqEKaZwAEVBCs20YCwoHpXiEdIIKx0cnkdgrN48jI0S0VHc90uVCtZHDlwDE7BOXDABaiCO1ADDYDBI3gGr+DNeDJejHfjY966YmQzR+CPjM8fAumWQQ==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit>

at                

Dispersion relations       spacelike  EMT form factors               �!
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Energy Density Momentum Density
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pressure

shear forcesTµ⌫ =
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T 30 T 31 T 32 T 33

nucleon momentum carried by parton 

angular momentum of partons

Relation with second-moments of GPDs:  

D-term ( “stability” of the nucleon)

“Charges” of the EMT Form Factors at t=0

Form Factors of Energy Momentum Tensor
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T ijdSj

“mechanical properties” of nucleonFourier transform in coordinate space

shear forces pressure

TQ
ij (~r)= s(~r)
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◆
+ p(~r) �ij

dQ1 (0) = 5⇡MN

Z 1

0
dr r4 p(r)

New developments:

Deeply Virtual  
Compton Scattering   

@  JLab 

pressure distribution  
in the proton

Form factors of the Energy-Momentum Tensor of the Nucleon

PHYSIK
DEPARTMENT

V.D. Burkert, L. Elouadrhiri, F.X. Girod
Nature 557 (2018) 7705



10

T ijdSj

“mechanical properties” of nucleonFourier transform in coordinate space

shear forces pressure
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ij (~r)= s(~r)
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◆
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dQ1 (0) = 5⇡MN
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0
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radial pressure distributionradial pressure distributionradial pressure distribution
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 data before 6 GeV JLab
6 GeV JLab data

projected 12 GeV JLab data

Girod, Elouadrhiri,Burkert, Nature 557 (2018) 7705

Polyakov and Schweitzer, Int.J.Mod.Phys. A33 (2018)1830025

Generalized Distribution Amplitudes (GDA)

Belle Coll., PRD93 (2016) 032003

Best fit of GDAs to Belle data      timelike  EMT form factors of the pion               �!
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(compatible with soft pion theorem)                   

Kumano, Song, Teryaev, PRD97 (2018) 014020

�! DQ
⇡0 ⇡ �0.7

<latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit><latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit><latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit><latexit sha1_base64="EKMlgKchlWObIrwQc/YMeBmuPA8=">AAACEnicbZDLTgIxFIY7eEO8jbp00wgmupDMsIEliS5cQiKXhAHSKQUaOm3TdlQy4Rnc+CpuXGiMW1fufBvLZaHgnzT58p9zcnr+UDKqjed9O6m19Y3NrfR2Zmd3b//APTyqaxErTGpYMKGaIdKEUU5qhhpGmlIRFIWMNMLR1bTeuCNKU8FvzViSdoQGnPYpRsZaXfciFzDBB4oOhgYpJe7hdafaTQJJO94kQFIq8QAvvXwx13WzXt6bCa6Cv4AsWKjSdb+CnsBxRLjBDGnd8j1p2glShmJGJpkg1kQiPEID0rLIUUR0O5mdNIFn1unBvlD2cQNn7u+JBEVaj6PQdkbIDPVybWr+V2vFpl9qJ5TL2BCO54v6MYNGwGk+sEcVwYaNLSCsqP0rxEOkEDY2xYwNwV8+eRXqhbxvuVrIlkuLONLgBJyCc+CDIiiDG1ABNYDBI3gGr+DNeXJenHfnY96achYzx+CPnM8f1+ic2w==</latexit>

< Q2 >= 16.6 GeV2
<latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="WjR/MwDJS0zS9mkh9ZYqNLa/OYc=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkrSRe1CpeBCly3YC7RpmUwn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8XMSqVbX8bK6tr6xubua389s7u3r55cNiUYSwwaeCQhaLtIUkY5aShqGKkHQmCAo+Rlje+SeutByIkDfm9mkTEDdCQU59ipLTVN0+sy3qvdH3llItlC1rdAKmRCJJb0pz2SlbfLNhFeya4DE4GBZCp1je/uoMQxwHhCjMkZcexI+UmSCiKGZnmu7EkEcJjNCQdjRwFRLrJ7IwpPNPOAPqh0I8rOHN/TyQokHISeLozXVMu1lLzv1onVn7FTSiPYkU4nn/kxwyqEKaZwAEVBCs20YCwoHpXiEdIIKx0cnkdgrN48jI0S0VHc90uVCtZHDlwDE7BOXDABaiCO1ADDYDBI3gGr+DNeDJejHfjY966YmQzR+CPjM8fAumWQQ==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit>

at                

Dispersion relations       spacelike  EMT form factors               �!
<latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit>
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(compatible with soft pion theorem)                   
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< Q2 >= 16.6 GeV2
<latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="WjR/MwDJS0zS9mkh9ZYqNLa/OYc=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkrSRe1CpeBCly3YC7RpmUwn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8XMSqVbX8bK6tr6xubua389s7u3r55cNiUYSwwaeCQhaLtIUkY5aShqGKkHQmCAo+Rlje+SeutByIkDfm9mkTEDdCQU59ipLTVN0+sy3qvdH3llItlC1rdAKmRCJJb0pz2SlbfLNhFeya4DE4GBZCp1je/uoMQxwHhCjMkZcexI+UmSCiKGZnmu7EkEcJjNCQdjRwFRLrJ7IwpPNPOAPqh0I8rOHN/TyQokHISeLozXVMu1lLzv1onVn7FTSiPYkU4nn/kxwyqEKaZwAEVBCs20YCwoHpXiEdIIKx0cnkdgrN48jI0S0VHc90uVCtZHDlwDE7BOXDABaiCO1ADDYDBI3gGr+DNeDJejHfjY966YmQzR+CPjM8fAumWQQ==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit>

at                

Dispersion relations       spacelike  EMT form factors               �!
<latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit>

Access form factors of EMT of unstable particle through GDA via                   in      
 

�⇤� ! ⇡0⇡0
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<latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="WjR/MwDJS0zS9mkh9ZYqNLa/OYc=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkrSRe1CpeBCly3YC7RpmUwn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8XMSqVbX8bK6tr6xubua389s7u3r55cNiUYSwwaeCQhaLtIUkY5aShqGKkHQmCAo+Rlje+SeutByIkDfm9mkTEDdCQU59ipLTVN0+sy3qvdH3llItlC1rdAKmRCJJb0pz2SlbfLNhFeya4DE4GBZCp1je/uoMQxwHhCjMkZcexI+UmSCiKGZnmu7EkEcJjNCQdjRwFRLrJ7IwpPNPOAPqh0I8rOHN/TyQokHISeLozXVMu1lLzv1onVn7FTSiPYkU4nn/kxwyqEKaZwAEVBCs20YCwoHpXiEdIIKx0cnkdgrN48jI0S0VHc90uVCtZHDlwDE7BOXDABaiCO1ADDYDBI3gGr+DNeDJejHfjY966YmQzR+CPjM8fAumWQQ==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit>

at                

Dispersion relations       spacelike  EMT form factors               �!
<latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit>

Access form factors of EMT of unstable particle through GDA via                   in      
 

�⇤� ! ⇡0⇡0
<latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit><latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit><latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit><latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit>

e+e�
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Generalized Distribution Amplitudes (GDA)
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Best fit of GDAs to Belle data      timelike  EMT form factors of the pion               �!
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<latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="RQGxJzik5bn+Yor06gHWWPigM5Y=">AAAB+3icbZBLSwMxFIXv1FetVUe3IgQ7gqsy00V1oSK40GUL9gHttGTSTBuaeZBkhDJ05ca/4saFIv4Pd/4bM20X2nog8HFOQu49XsyZVLb9beTW1jc2t/LbhZ3i7t6+eVBsyigRhDZIxCPR9rCknIW0oZjitB0LigOP05Y3vs3y1iMVkkXhg5rE1A3wMGQ+I1hpq28eW5f1XuX6yqmWqxayugFWIxGkd7Q57VWsvlmyy/ZMaBWcBZRgoVrf/OoOIpIENFSEYyk7jh0rN8VCMcLptNBNJI0xGeMh7WgMcUClm87WmKJT7QyQHwl9QoVm7u8XKQ6knASevpmNKZezzPwv6yTKv3BTFsaJoiGZf+QnHKkIZZ2gAROUKD7RgIlgelZERlhgonRzBV2Cs7zyKjQrZUdz3YY8HMEJnIED53AD91CDBhB4ghd4g3fj2Xg1PuZ15YxFb4fwR8bnD5FJlN4=</latexit><latexit sha1_base64="WjR/MwDJS0zS9mkh9ZYqNLa/OYc=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkrSRe1CpeBCly3YC7RpmUwn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8XMSqVbX8bK6tr6xubua389s7u3r55cNiUYSwwaeCQhaLtIUkY5aShqGKkHQmCAo+Rlje+SeutByIkDfm9mkTEDdCQU59ipLTVN0+sy3qvdH3llItlC1rdAKmRCJJb0pz2SlbfLNhFeya4DE4GBZCp1je/uoMQxwHhCjMkZcexI+UmSCiKGZnmu7EkEcJjNCQdjRwFRLrJ7IwpPNPOAPqh0I8rOHN/TyQokHISeLozXVMu1lLzv1onVn7FTSiPYkU4nn/kxwyqEKaZwAEVBCs20YCwoHpXiEdIIKx0cnkdgrN48jI0S0VHc90uVCtZHDlwDE7BOXDABaiCO1ADDYDBI3gGr+DNeDJejHfjY966YmQzR+CPjM8fAumWQQ==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit><latexit sha1_base64="AykSMf5odISQK2g+vSjIHPRxwVA=">AAACBnicbZDLSsNAFIYnXmu9RV2KMNgIrkqSRe1CpeBCly3YC7RpmUyn7dDJJMxMhBK6cuOruHGhiFufwZ1v46TNQlt/GPj4zznMOb8fMSqVbX8bK6tr6xubua389s7u3r55cNiQYSwwqeOQhaLlI0kY5aSuqGKkFQmCAp+Rpj++SevNByIkDfm9mkTEC9CQ0wHFSGmrZ55Yl7Wue33llIolC1qdAKmRCJJb0ph2XatnFuyiPRNcBieDAshU7ZlfnX6I44BwhRmSsu3YkfISJBTFjEzznViSCOExGpK2Ro4CIr1kdsYUnmmnDweh0I8rOHN/TyQokHIS+LozXVMu1lLzv1o7VoOyl1AexYpwPP9oEDOoQphmAvtUEKzYRAPCgupdIR4hgbDSyeV1CM7iycvQcIuO5ppbqJSzOHLgGJyCc+CAC1ABd6AK6gCDR/AMXsGb8WS8GO/Gx7x1xchmjsAfGZ8/A4mWQw==</latexit>

at                

Dispersion relations       spacelike  EMT form factors               �!
<latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit><latexit sha1_base64="skWqxM500I45pgKv0kyuZf/MaJA=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJtgKrspMEXRZcOOygr1AO5RMmmlDM8mQnLGUsY/ixoUibn0Sd76NaTsLbf0h8PGfczgnf5gIbsDzvp2Nza3tnd3CXnH/4PDo2C2dtIxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wfDuvtx+ZNlzJB5gmLIjJUPKIUwLW6rulSk8oOdR8OAKitZpU+m7Zq3oL4XXwcyijXI2++9UbKJrGTAIVxJiu7yUQZEQDp4LNir3UsITQMRmyrkVJYmaCbHH6DF9YZ4Ajpe2TgBfu74mMxMZM49B2xgRGZrU2N/+rdVOIboKMyyQFJulyUZQKDArPc8ADrhkFMbVAqOb2VkxHRBMKNq2iDcFf/fI6tGpV3/J9rVy/yuMooDN0ji6Rj65RHd2hBmoiiiboGb2iN+fJeXHenY9l64aTz5yiP3I+fwAtaJPi</latexit>

Access form factors of EMT of unstable particle through GDA via                   in      
 

�⇤� ! ⇡0⇡0
<latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit><latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit><latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit><latexit sha1_base64="8yA01N97ylU16skRwmTw4fdAJKM=">AAACEnicbZC7TsMwFIadcivlFmBksWiRgKFKutCxEgtjkehFatrqxHVSq3YS2Q6oqvoMLLwKCwMIsTKx8Ta4bQZoOZKtT/9/juzz+wlnSjvOt5VbW9/Y3MpvF3Z29/YP7MOjpopTSWiDxDyWbR8U5SyiDc00p+1EUhA+py1/dD3zW/dUKhZHd3qc0K6AMGIBI6CN1LcvSl4IQkDvEi8Ae5KFQw1Sxg/YS1jPWdylvl10ys688Cq4GRRRVvW+/eUNYpIKGmnCQamO6yS6OwGpGeF0WvBSRRMgIwhpx2AEgqruZL7SFJ8ZZYCDWJoTaTxXf09MQCg1Fr7pFKCHatmbif95nVQH1e6ERUmqaUQWDwUpxzrGs3zwgElKNB8bACKZ+SsmQ5BAtEmxYEJwl1dehWal7Bq+rRRr1SyOPDpBp+gcuegK1dANqqMGIugRPaNX9GY9WS/Wu/WxaM1Z2cwx+lPW5w8h95xy</latexit>

e+e�
<latexit sha1_base64="06atSBAGgq5MaAJ/gOPkKdervmo=">AAAB8HicbZDLSgMxFIYz9VbrrerSTbAVBLHMdGOXBTcuK9iLtNOSSc+0oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec8wcxZ9q47reT29jc2t7J7xb29g8Oj4rHJy0dJYpCk0Y8Up2AaOBMQtMww6ETKyAi4NAOJrfzevsJlGaRfDDTGHxBRpKFjBJjrccy9K8w9K/Lg2LJrbgL4XXwMiihTI1B8as3jGgiQBrKidZdz42NnxJlGOUwK/QSDTGhEzKCrkVJBGg/XSw8wxfWGeIwUvZJgxfu74mUCK2nIrCdgpixXq3Nzf9q3cSENT9lMk4MSLr8KEw4NhGeX4+HTAE1fGqBUMXsrpiOiSLU2IwKNgRv9eR1aFUrnuX7aqley+LIozN0ji6Rh25QHd2hBmoiigR6Rq/ozVHOi/PufCxbc042c4r+yPn8Ac/rjw4=</latexit><latexit sha1_base64="06atSBAGgq5MaAJ/gOPkKdervmo=">AAAB8HicbZDLSgMxFIYz9VbrrerSTbAVBLHMdGOXBTcuK9iLtNOSSc+0oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec8wcxZ9q47reT29jc2t7J7xb29g8Oj4rHJy0dJYpCk0Y8Up2AaOBMQtMww6ETKyAi4NAOJrfzevsJlGaRfDDTGHxBRpKFjBJjrccy9K8w9K/Lg2LJrbgL4XXwMiihTI1B8as3jGgiQBrKidZdz42NnxJlGOUwK/QSDTGhEzKCrkVJBGg/XSw8wxfWGeIwUvZJgxfu74mUCK2nIrCdgpixXq3Nzf9q3cSENT9lMk4MSLr8KEw4NhGeX4+HTAE1fGqBUMXsrpiOiSLU2IwKNgRv9eR1aFUrnuX7aqley+LIozN0ji6Rh25QHd2hBmoiigR6Rq/ozVHOi/PufCxbc042c4r+yPn8Ac/rjw4=</latexit><latexit sha1_base64="06atSBAGgq5MaAJ/gOPkKdervmo=">AAAB8HicbZDLSgMxFIYz9VbrrerSTbAVBLHMdGOXBTcuK9iLtNOSSc+0oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec8wcxZ9q47reT29jc2t7J7xb29g8Oj4rHJy0dJYpCk0Y8Up2AaOBMQtMww6ETKyAi4NAOJrfzevsJlGaRfDDTGHxBRpKFjBJjrccy9K8w9K/Lg2LJrbgL4XXwMiihTI1B8as3jGgiQBrKidZdz42NnxJlGOUwK/QSDTGhEzKCrkVJBGg/XSw8wxfWGeIwUvZJgxfu74mUCK2nIrCdgpixXq3Nzf9q3cSENT9lMk4MSLr8KEw4NhGeX4+HTAE1fGqBUMXsrpiOiSLU2IwKNgRv9eR1aFUrnuX7aqley+LIozN0ji6Rh25QHd2hBmoiigR6Rq/ozVHOi/PufCxbc042c4r+yPn8Ac/rjw4=</latexit><latexit sha1_base64="06atSBAGgq5MaAJ/gOPkKdervmo=">AAAB8HicbZDLSgMxFIYz9VbrrerSTbAVBLHMdGOXBTcuK9iLtNOSSc+0oUlmSDJCGfoUblwo4tbHcefbmLaz0NYfAh//OYec8wcxZ9q47reT29jc2t7J7xb29g8Oj4rHJy0dJYpCk0Y8Up2AaOBMQtMww6ETKyAi4NAOJrfzevsJlGaRfDDTGHxBRpKFjBJjrccy9K8w9K/Lg2LJrbgL4XXwMiihTI1B8as3jGgiQBrKidZdz42NnxJlGOUwK/QSDTGhEzKCrkVJBGg/XSw8wxfWGeIwUvZJgxfu74mUCK2nIrCdgpixXq3Nzf9q3cSENT9lMk4MSLr8KEw4NhGeX4+HTAE1fGqBUMXsrpiOiSLU2IwKNgRv9eR1aFUrnuX7aqley+LIozN0ji6Rh25QHd2hBmoiigR6Rq/ozVHOi/PufCxbc042c4r+yPn8Ac/rjw4=</latexit>
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“mechanical properties” of nucleonFourier transform in coordinate space

shear forces pressure
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Best fit of GDAs to Belle data      timelike  EMT form factors of the pion               �!
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Access form factors of EMT of unstable particle through GDA via                   in      
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FIG. 4: (a) r2p(r) as function of r from the CQSM at the physical value of mπ . The shaded regions have — within the numerical accuracy

of about half percent — the same surface areas. This shows how the stability condition
∫

∞

0
dr r2p(r) = 0 in Eq. (57) is realized.

(b) The same as (a) but with an additional power of r2 and the prefactor 5πMN . Integrating this curve over r yields d1 according to (17).
The plot shows that one obtains a negative sign for d1 as a consequence of the stability condition (16) shown in Fig. 4a.

where γ = 1
2 p0Rd denotes the surface tension. We show this situation in Fig. 3c — where, however, for better

visibility the δ-functions in (60) are smeared out. This corresponds to allowing the density in the drop to decrease
continuously from its constant inner value to zero over a finite “skin” (of the size ∼ 1

10Rd in Fig. 3c).
Comparing the liquid drop picture to the results from the CQSM we observe a remote qualitative similarity. In

contrast to the liquid drop, the density “inside” the nucleon is far from being constant, see Fig. 1a, and one cannot
expect the pressure in the nucleon to exhibit a constant plateau as in the liquid drop. Still the pressure exhibits the
same qualitative features. The shear forces become maximal in the vicinity of what can be considered as the “edge”
of the object. This is the case in particular for the liquid drop However, the “edge” of nucleon is far more diffuse,
and the distribution of shear forces s(r) is widespread. Of course, the nucleon can hardly be considered a liquid drop.
Such an analogy might be more appropriate for nuclei [19]. Nevertheless this comparison gives some intuition on the
model results — in particular, about the qualitative shape of the distributions of pressure and shear forces.
Next let us discuss how the stability condition (57) is satisfied. Fig. 4a shows r2p(r) as function of r. The shaded

regions have the same surface areas but opposite sign and cancel each other — within numerical accuracy

r0
∫

0

dr r2p(r) = 2.61MeV ,

∞
∫

r0

dr r2p(r) = −2.63MeV . (61)
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FIG. 5: The pressure p(r) as function of r for mπ = 140MeV.
Dotted line: Contribution of the discrete level associated with
the quark core. Dashed line: Continuum contribution associ-
ated with the pion cloud. Solid line: The total result.

In order to better understand how the soliton acquires sta-
bility, it is instructive to look in detail how the total pressure
is decomposed of the separate contributions of the discrete
level and the continuum contribution. Fig. 5 shows that the
contribution of the discrete level is always positive. This con-
tribution corresponds in model language to the contribution
of the “quark core” and one expects a positive contribution
(“repulsion”) due to the Pauli principle. At large r the dis-
crete level contribution vanishes exponentially since the dis-
crete level wave-function does so [26].
The continuum contribution is throughout negative — as

can be seen from Fig. 5 and can be understood as follows.
The continuum contribution can be interpreted as the effect
of the pion cloud which in the model is responsible for the
forces binding the quarks to form the nucleon. I.e. it pro-
vides a negative contribution to the pressure corresponding
to attraction. In the chiral limit the continuum contribution
exhibits a power-like decay which dictates the long-distance
behaviour of the total result for the pressure as follows

p(r) = −
(

3gA
8πfπ

)2 1

r6
and s(r) = 3

(

3gA
8πfπ

)2 1

r6
at large r. (62)
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Chiral Quark-Soliton 
model

Note again: 
compact core

radius R ~ 1/2 fm

M.V. Polyakov, P. Schweitzer
Int. J. Mod. Phys. A33 (2018) 1830025

Pressure Distribution in the Nucleon : Chiral Quark-Soliton 

form factor of pressure distribution

baryon density, pressure and  
energy density in the nucleon core:

deep interior of the nucleon: 
a piece of “quark matter”

⇢
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(Multi-)pion fields in space between baryonic sources (ChEFT)

In[143]:= r := 0.4
d := 1.8
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.52, 1.52<, 8y, -2.0, 2.0<DOut[146]= 1.07167

Out[147]=

In[173]:= r := 0.4
d := 1.08
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.0, 1.0<, 8y, -1.5, 1.5<DOut[176]= 4.96145

Out[177]=

0
<latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit>

1
<latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit>

2
<latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit>

fm
<latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit>

0.5
<latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit><latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit><latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit><latexit sha1_base64="RhwBZmJ1jNDuCcw3O6VpCxMtotQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwYzH+9korq2vrG+XNytb2zu5edf+gZZJMU9akiUh0OyKGCa5Y03IrWDvVjMhIsIdodDP1H56YNjxR93acslCSgeIxp8Q66THvRjHC/sWkV61hH8+AlklQkBoUaPSqX91+QjPJlKWCGNMJcGrDnGjLqWCTSjczLCV0RAas46gikpkwnx08QSdO6aM40a6URTP190ROpDFjGblOSezQLHpT8T+vk9n4Ksy5SjPLFJ0vijOBbIKm36M+14xaMXaEUM3drYgOiSbUuowqLoRg8eVl0jrzA+wHd+e1+nURRxmO4BhOIYBLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fpMuPnw==</latexit>

1.5
<latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit><latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit><latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit><latexit sha1_base64="9CYH6enllnACwGPRYgM3GJ8tNbM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRU9S8OKxgq2VdinZNNuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpg4PHeDDPzolRwY4Pg2yutrK6tb5Q3K1vbO7t71f2DlkkyTVmTJiLR7YgYJrhiTcutYO1UMyIjwR6i0c3Uf3hi2vBE3dtxykJJBorHnBLrpMe8G8UI+xeTXrUW+MEMaJnggtSgQKNX/er2E5pJpiwVxJgODlIb5kRbTgWbVLqZYSmhIzJgHUcVkcyE+ezgCTpxSh/FiXalLJqpvydyIo0Zy8h1SmKHZtGbiv95nczGV2HOVZpZpuh8UZwJZBM0/R71uWbUirEjhGrubkV0SDSh1mVUcSHgxZeXSevMx4GP785r9esijjIcwTGcAoZLqMMtNKAJFCQ8wyu8edp78d69j3lryStmDuEPvM8fplKPoA==</latexit>

In[143]:= r := 0.4
d := 1.8
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +
Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.52, 1.52<, 8y, -2.0, 2.0<D

Out[146]= 1.07167

Out[147]=

In[173]:= r := 0.4
d := 1.08
a := d * Sqrt@0.75D
density = 1 ê d^3 ê 0.16

Plot3D@Exp@-HHx + d ê 2L^2 + y^2L ê r^2D +
Exp@-HHx - d ê 2L^2 + y^2L ê r^2 D + Exp@-Hx^2 + Hy - aL^2L ê r^2D +
Exp@-Hx^2 + Hy + aL^2L ê r^2D, 8x, -1.0, 1.0<, 8y, -1.5, 1.5<D

Out[176]= 4.96145

Out[177]=

0
<latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit><latexit sha1_base64="l++06PanQGZoi3Ov5mW8U7xXAes=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5q570wInTar1Rpjc5BVolfkCoUaPQrX71BwrNYaOSKWdv1aYpBzgxKrsS03MusSBkfs6HoOqpZLGyQz8+dknOnDEiUGFcayVz9PZGz2NpJHLrOmOHILnsz8T+vm2F0E+RSpxkKzReLokwRTMjsdzKQRnBUE0cYN9LdSviIGcbRJVR2IfjLL6+S1mXNpzX/4apavy3iKMEpnMEF+HANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wZOPLA==</latexit>

1
<latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit>

3
<latexit sha1_base64="CBd7YhMHruGC9zGdbgPy8qBsD80=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqpk/WDkFzOBtWaW3fnIKvEK0gNCjQH1a/+MGZpxBUySY3peW6CfkY1Cib5rNJPDU8om9AR71mqaMSNn83PnZEzqwxJGGtbCslc/T2R0ciYaRTYzoji2Cx7ufif10sxvPEzoZIUuWKLRWEqCcYk/50MheYM5dQSyrSwtxI2ppoytAlVbAje8surpH1R99y693BVa9wWcZThBE7hHDy4hgbcQxNawGACz/AKb07ivDjvzseiteQUM8fwB87nD8Yijy8=</latexit><latexit sha1_base64="CBd7YhMHruGC9zGdbgPy8qBsD80=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqpk/WDkFzOBtWaW3fnIKvEK0gNCjQH1a/+MGZpxBUySY3peW6CfkY1Cib5rNJPDU8om9AR71mqaMSNn83PnZEzqwxJGGtbCslc/T2R0ciYaRTYzoji2Cx7ufif10sxvPEzoZIUuWKLRWEqCcYk/50MheYM5dQSyrSwtxI2ppoytAlVbAje8surpH1R99y693BVa9wWcZThBE7hHDy4hgbcQxNawGACz/AKb07ivDjvzseiteQUM8fwB87nD8Yijy8=</latexit><latexit sha1_base64="CBd7YhMHruGC9zGdbgPy8qBsD80=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqpk/WDkFzOBtWaW3fnIKvEK0gNCjQH1a/+MGZpxBUySY3peW6CfkY1Cib5rNJPDU8om9AR71mqaMSNn83PnZEzqwxJGGtbCslc/T2R0ciYaRTYzoji2Cx7ufif10sxvPEzoZIUuWKLRWEqCcYk/50MheYM5dQSyrSwtxI2ppoytAlVbAje8surpH1R99y693BVa9wWcZThBE7hHDy4hgbcQxNawGACz/AKb07ivDjvzseiteQUM8fwB87nD8Yijy8=</latexit><latexit sha1_base64="CBd7YhMHruGC9zGdbgPy8qBsD80=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK9gPaUDbbTbt0swm7E6GE/ggvHhTx6u/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqpk/WDkFzOBtWaW3fnIKvEK0gNCjQH1a/+MGZpxBUySY3peW6CfkY1Cib5rNJPDU8om9AR71mqaMSNn83PnZEzqwxJGGtbCslc/T2R0ciYaRTYzoji2Cx7ufif10sxvPEzoZIUuWKLRWEqCcYk/50MheYM5dQSyrSwtxI2ppoytAlVbAje8surpH1R99y693BVa9wWcZThBE7hHDy4hgbcQxNawGACz/AKb07ivDjvzseiteQUM8fwB87nD8Yijy8=</latexit>

2
<latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit><latexit sha1_base64="QbcRJnteX37UAY7Ih4/CGo/rk0E=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeiF48V7Ae0oWy2k3bpZhN2N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujed9O6WNza3tnfJuZW//4PDIPT5p6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbq5P0wIvXZwK16NW8Bsk78glShQHPgfvWHCctilIYJqnXP91IT5FQZzgTOKv1MY0rZhI6wZ6mkMeogX5w7IxdWGZIoUbakIQv190ROY62ncWg7Y2rGetWbi/95vcxEN0HOZZoZlGy5KMoEMQmZ/06GXCEzYmoJZYrbWwkbU0WZsQlVbAj+6svrpF2v+V7Nf7iqNm6LOMpwBudwCT5cQwPuoQktYDCBZ3iFNyd1Xpx352PZWnKKmVP4A+fzB8Sdjy4=</latexit>

fm
<latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit><latexit sha1_base64="jcooV2a3hKcUO/v0CxtSFacdza0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSEGYnvcmQmdl1ZlYIS37CiwdFvPo73vwbJ8keNLGgoajqprsrTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqmjjVDBssFrFuh9Sg4AoblluB7UQjlaHAVji+nfmtJ9SGx+rBThLsSTpUPOKMWie1s24YkUhO++WKX/XnIKskyEkFctT75a/uIGapRGWZoMZ0Aj+xvYxqy5nAaambGkwoG9MhdhxVVKLpZfN7p+TMKQMSxdqVsmSu/p7IqDRmIkPXKakdmWVvJv7ndVIbXfcyrpLUomKLRVEqiI3J7Hky4BqZFRNHKNPc3UrYiGrKrIuo5EIIll9eJc2LauBXg/vLSu0mj6MIJ3AK5xDAFdTgDurQAAYCnuEV3rxH78V79z4WrQUvnzmGP/A+fwDgZo/Z</latexit>
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Densities and 
Distance Scales in 
Baryonic Matter

1.0
<latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit><latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit><latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit><latexit sha1_base64="AgaZahg1IBEFG3QETYqpJ8b+yng=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05KVgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ilHg49mgWsM+XgCtk6AgNSjQHFS/+sOEZpIpSwUxphfg1IY50ZZTwWaVfmZYSuiEjFjPUUUkM2G+OHiGLpwyRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/u67VGvYijDGdwDpcQwDU04A6a0AIKEp7hFd487b14797HsrXkFTOn8Afe5w+bt4+R</latexit>

1.2
<latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit><latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit><latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit><latexit sha1_base64="L2OdwDz+CsYEljfwRVrTCDSk3UE=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8LbshoMeAF48RzEOSJcxOZpMh81hmZoWw5Cu8eFDEq5/jzb9xkuxBEwsaiqpuurvilDNjg+Db29jc2t7ZLe2V9w8Oj44rJ6dtozJNaIsornQ3xoZyJmnLMstpN9UUi5jTTjy5nfudJ6oNU/LBTlMaCTySLGEEWyc95v04QaFfmw0q1cAPFkDrJCxIFQo0B5Wv/lCRTFBpCcfG9MIgtVGOtWWE01m5nxmaYjLBI9pzVGJBTZQvDp6hS6cMUaK0K2nRQv09kWNhzFTErlNgOzar3lz8z+tlNrmJcibTzFJJlouSjCOr0Px7NGSaEsunjmCimbsVkTHWmFiXUdmFEK6+vE7aNT8M/PC+Xm3UizhKcA4XcAUhXEMD7qAJLSAg4Ble4c3T3ov37n0sWze8YuYM/sD7/AGewY+T</latexit>

1.4
<latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit><latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit><latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit><latexit sha1_base64="JS/BeG+joHZ6la6bmYA1f3GfQc4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07KRgh4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvfhDlXaWaZostFcSaQTdD8ezTkmlErpo4Qqrm7FdEx0YRal1HFhYBXX14n7SsfBz6+r9ca9SKOMpzBOVwChmtowB00oQUUJDzDK7x52nvx3r2PZWvJK2ZO4Q+8zx+hy4+V</latexit>

1.6
<latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit><latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit><latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit><latexit sha1_base64="dawP83uOR09lScqjiqX54/Sdug4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRUY8FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0371VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxvfhDlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVL4s4ynACp3AOGK6hDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApNWPlw==</latexit>

1.8
<latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit><latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit><latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit><latexit sha1_base64="TCfR3UPT5UdWd3FhsPmo0fEc5t0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApubBB8e6WNza3tnfJuZW//4PCoenzSNkmmKWvRRCS6GxHDBFesZbkVrJtqRmQkWCea3M79zhPThifqwU5TFkoyUjzmlFgnPeb9KEbYr88G1VrgBwugdYILUoMCzUH1qz9MaCaZslQQY3o4SG2YE205FWxW6WeGpYROyIj1HFVEMhPmi4Nn6MIpQxQn2pWyaKH+nsiJNGYqI9cpiR2bVW8u/uf1MhvXw5yrNLNM0eWiOBPIJmj+PRpyzagVU0cI1dzdiuiYaEKty6jiQsCrL6+T9pWPAx/fX9ca10UcZTiDc7gEDDfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+n34+Z</latexit>

2.0
<latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit><latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit><latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit><latexit sha1_base64="2SYYQ/5EQxcSsYcTU2yDBhW8Bjo=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrKloMeCF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YtnvQ1gcDj/dmmJkXpYIbi/G3t7G5tb2zW9or7x8cHh1XTk7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60ST27nfeWLa8EQ92GnKQklGisecEuukx7wfxajm49mgUsU+XgCtk6AgVSjQHFS++sOEZpIpSwUxphfg1IY50ZZTwWblfmZYSuiEjFjPUUUkM2G+OHiGLp0yRHGiXSmLFurviZxIY6Yycp2S2LFZ9ebif14vs/FNmHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GZVdCMHqy+ukXfMD7Af39WqjXsRRgnO4gCsI4BoacAdNaAEFCc/wCm+e9l68d+9j2brhFTNn8Afe5w+dPo+S</latexit>

0.8
<latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit><latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit><latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit><latexit sha1_base64="eo+HG3zYyLC3yTquHyorzyrZJDM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVwR4LXjxWsB/SLiWbZtvQJLskWaEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZelApuLMbfXmljc2t7p7xb2ds/ODyqHp+0TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1okmt3O/88S04Yl6sNOUhZKMFI85JdZJj3k/ihH267NBtYZ9vABaJ0FBalCgOah+9YcJzSRTlgpiTC/AqQ1zoi2ngs0q/cywlNAJGbGeo4pIZsJ8cfAMXThliOJEu1IWLdTfEzmRxkxl5DolsWOz6s3F/7xeZuN6mHOVZpYpulwUZwLZBM2/R0OuGbVi6gihmrtbER0TTah1GVVcCMHqy+ukfeUH2A/ur2uN6yKOMpzBOVxCADfQgDtoQgsoSHiGV3jztPfivXsfy9aSV8ycwh94nz+mWI+Y</latexit>

1
<latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit><latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit><latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit><latexit sha1_base64="fBi4Q7EcTZ52Eg3fDCdIoIttiHw=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzAOSJcxOepMhM7PLzKwQlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXlApurO9/e6WNza3tnfJuZW//4PCoenzSNkmmGbZYIhLdjahBwRW2LLcCu6lGKiOBnWhyN/c7T6gNT9SjnaYYSjpSPOaMWid18n4Uk2A2qNb8ur8AWSdBQWpQoDmofvWHCcskKssENaYX+KkNc6otZwJnlX5mMKVsQkfYc1RRiSbMF+fOyIVThiROtCtlyUL9PZFTacxURq5TUjs2q95c/M/rZTa+DXOu0syiYstFcSaITcj8dzLkGpkVU0co09zdStiYasqsS6jiQghWX14n7at64NeDh+ta47qIowxncA6XEMANNOAemtACBhN4hld481LvxXv3PpatJa+YOYU/8D5/AL7ijx8=</latexit>

2
<latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit><latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit><latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit><latexit sha1_base64="sVxzj72H2URulAo7PsOlrOrLC/w=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lKQY8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MJXCoOd9O6Wt7Z3dvfJ+5eDw6PjEPT3rmCTTjLdZIhPdC6nhUijeRoGS91LNaRxK3g2ndwu/+8S1EYl6xFnKg5iOlYgEo2ilbj4II1KfD92qV/OWIJvEL0gVCrSG7tdglLAs5gqZpMb0fS/FIKcaBZN8XhlkhqeUTemY9y1VNOYmyJfnzsmVVUYkSrQthWSp/p7IaWzMLA5tZ0xxYta9hfif188wug1yodIMuWKrRVEmCSZk8TsZCc0ZypkllGlhbyVsQjVlaBOq2BD89Zc3Sade872a/9CoNhtFHGW4gEu4Bh9uoAn30II2MJjCM7zCm5M6L86787FqLTnFzDn8gfP5A8BnjyA=</latexit>

4
<latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit><latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit><latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit><latexit sha1_base64="EKLEXl69cGvAWTyN6IRZF+/hYbU=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0J6DHgxWME84BkCbOT2WTI7Owy0yuEJR/hxYMiXv0eb/6Nk2QPmljQUFR1090Vpkpa9LxvsrG5tb2zW9or7x8cHh1XTk7bNskMFy2eqMR0Q2aFklq0UKIS3dQIFodKdMLJ3dzvPAljZaIfcZqKIGYjLSPJGTqpk/fDiNZng0rVq3kL0HXiF6QKBZqDyld/mPAsFhq5Ytb2fC/FIGcGJVdiVu5nVqSMT9hI9BzVLBY2yBfnzuilU4Y0SowrjXSh/p7IWWztNA5dZ8xwbFe9ufif18swug1yqdMMhebLRVGmKCZ0/jsdSiM4qqkjjBvpbqV8zAzj6BIquxD81ZfXSfu65ns1/6FebdSLOEpwDhdwBT7cQAPuoQkt4DCBZ3iFN5KSF/JOPpatG6SYOYM/IJ8/w3GPIg==</latexit>

3
<latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit><latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit><latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit><latexit sha1_base64="/DNwu4qXFyhk8lryPFJx57y7Ol4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeCF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jps1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md7nffeLaiFg94izhfkTHSoSCUbRSNxsEIbmeD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyeWWQGp5QNqVj3rdU0YgbP1ucOycXVhmRMNa2FJKF+nsio5ExsyiwnRHFiVn1cvE/r59ieOtnQiUpcsWWi8JUEoxJ/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8HsjyE=</latexit>

5
<latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit><latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit><latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit><latexit sha1_base64="vMYy+4JrCD/BF4siySVAsQqqk2M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoseCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8T2jyM=</latexit>

6
<latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit><latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit><latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit><latexit sha1_base64="DZGeYqvyWIzqI0C7QqUDPc5Dp1s=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48V7Ae0oWy2m3bpZhN2J0IJ+RFePCji1d/jzX/jts1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2md3O/+8S1EbF6xFnC/YiOlQgFo2ilbjYIQnKdD6s1t+4uQNaJV5AaFGgNq1+DUczSiCtkkhrT99wE/YxqFEzyvDJIDU8om9Ix71uqaMSNny3OzcmFVUYkjLUthWSh/p7IaGTMLApsZ0RxYla9ufif108xvPUzoZIUuWLLRWEqCcZk/jsZCc0ZypkllGlhbyVsQjVlaBOq2BC81ZfXSeeq7rl176FRazaKOMpwBudwCR7cQBPuoQVtYDCFZ3iFNydxXpx352PZWnKKmVP4A+fzB8Z7jyQ=</latexit> 7

<latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit><latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit><latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit><latexit sha1_base64="+QEhEapuxBA88+NjL8IgI0ErWCM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5BieOtnQiUpcsVWi8JUEoxJ/jsZC80ZyrkllGlhbyVsSjVlaBOq2BC89Zc3Sfem7rl176FRazWKOMpwAZdwDR40oQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8gAjyU=</latexit>

8
<latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit><latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit><latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit><latexit sha1_base64="mbWEZrD7IJvINEW8gzAytLrBRRw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYI8FLx4r2A9oQ9lsN+3SzSbsToQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8IJHCoOt+O6Wt7Z3dvfJ+5eDw6PikenrWNXGqGe+wWMa6H1DDpVC8gwIl7yea0yiQvBfM7nK/98S1EbF6xHnC/YhOlAgFo2ilXjYMQtJcjKo1t+4uQTaJV5AaFGiPql/DcczSiCtkkhoz8NwE/YxqFEzyRWWYGp5QNqMTPrBU0YgbP1ueuyBXVhmTMNa2FJKl+nsio5Ex8yiwnRHFqVn3cvE/b5Bi2PQzoZIUuWKrRWEqCcYk/52MheYM5dwSyrSwtxI2pZoytAlVbAje+subpHtT99y699CotRpFHGW4gEu4Bg9uoQX30IYOMJjBM7zCm5M4L86787FqLTnFzDn8gfP5A8mFjyY=</latexit>

dNN
<latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit><latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit><latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit><latexit sha1_base64="wzygveFGcmmW//lguV/Xub9FMY8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF0+lgq2FJpTNZtMu3WzCfggl5G948aCIV/+MN/+N2zYHbX0w8Hhvhpl5YcaZ0q777VQ2Nre2d6q7tb39g8Oj+vFJX6VGEtojKU/lIMSKciZoTzPN6SCTFCchp4/h9HbuPz5RqVgqHvQso0GCx4LFjGBtJT/3wxhFo7zTKYpRveE23QXQOvFK0oAS3VH9y49SYhIqNOFYqaHnZjrIsdSMcFrUfKNohskUj+nQUoETqoJ8cXOBLqwSoTiVtoRGC/X3RI4TpWZJaDsTrCdq1ZuL/3lDo+NWkDORGU0FWS6KDUc6RfMAUMQkJZrPLMFEMnsrIhMsMdE2ppoNwVt9eZ30r5qe2/TurxvtVhlHFc7gHC7Bgxtowx10oQcEMniGV3hzjPPivDsfy9aKU86cwh84nz/LWpF7</latexit>

[fm]
<latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit><latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit><latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit><latexit sha1_base64="befL+eQsdlr8tQzPQjEtYBPLEe4=">AAAB8XicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKYI8FLx4r2A/cLiWbZtvQJLskWaEs/RdePCji1X/jzX9j2u5BWx8MPN6bYWZelApurOd9o9LG5tb2Tnm3srd/cHhUPT7pmCTTlLVpIhLdi4hhgivWttwK1ks1IzISrBtNbud+94lpwxP1YKcpCyUZKR5zSqyTHvN+FOMgluFsUK15dW8BvE78gtSgQGtQ/eoPE5pJpiwVxJjA91Ib5kRbTgWbVfqZYSmhEzJigaOKSGbCfHHxDF84ZYjjRLtSFi/U3xM5kcZMZeQ6JbFjs+rNxf+8ILNxI8y5SjPLFF0uijOBbYLn7+Mh14xaMXWEUM3drZiOiSbUupAqLgR/9eV10rmq+17dv7+uNRtFHGU4g3O4BB9uoAl30II2UFDwDK/whgx6Qe/oY9laQsXMKfwB+vwBRGKQmw==</latexit>

⇢/⇢0
<latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit><latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit><latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit><latexit sha1_base64="KC5dWOl2dhb40yOWqm0+7jXgsRQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5qIoMuiG5cVbC00IUymk3boZCbMTIQair/ixoUibv0Pd/6NkzYLbT0ww+Gce5kzJ0oZVdp1v63K0vLK6lp1vbaxubW9Y+/udZTIJCZtLJiQ3QgpwignbU01I91UEpREjNxHo+vCv38gUlHB7/Q4JUGCBpzGFCNtpNA+8BOkh1Gc+3IoTosrdCehXXcb7hTOIvFKUocSrdD+8vsCZwnhGjOkVM9zUx3kSGqKGZnU/EyRFOERGpCeoRwlRAX5NP3EOTZK34mFNIdrZ6r+3shRotQ4icxkkVXNe4X4n9fLdHwZ5JSnmSYczx6KM+Zo4RRVOH0qCdZsbAjCkpqsDh4iibA2hdVMCd78lxdJ56zhuQ3v9rzevCrrqMIhHMEJeHABTbiBFrQBwyM8wyu8WU/Wi/VufcxGK1a5sw9/YH3+AIenlUE=</latexit>

Average distance  
between  
two nucleons

normal nuclear matter 

        neutron star core matter

PHYSIK
DEPARTMENT

Quark cores of nucleons overlap (percolate) at baryon densities

1111

dNN ' 1.8 fm
<latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit><latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit><latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit><latexit sha1_base64="/Qq4/+ZAr3uT5f7AJjSy8jGAMng=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyERwS4LblyVCvYBTQiTyaQdOpPEmYlQQnTjr7hxoYhbv8Kdf+O0zUJbD1w4nHMv994TpIxKZdvfRmVldW19o7pZ29re2d0z9w+6MskEJh2csET0AyQJozHpKKoY6aeCIB4w0gvGV1O/d0+EpEl8qyYp8TgaxjSiGCkt+eZR7gYRDP281SpcSTm5g47VeIh44Zt127JngMvEKUkdlGj75pcbJjjjJFaYISkHjp0qL0dCUcxIUXMzSVKEx2hIBprGiBPp5bMXCniqlRBGidAVKzhTf0/kiEs54YHu5EiN5KI3Ff/zBpmKGl5O4zRTJMbzRVHGoErgNA8YUkGwYhNNEBZU3wrxCAmElU6tpkNwFl9eJt1zy7Et5+ai3myUcVTBMTgBZ8ABl6AJrkEbdAAGj+AZvII348l4Md6Nj3lrxShnDsEfGJ8/UjyWsQ==</latexit>

⇢B = ⇢0 = 0.16 fm�3
<latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit><latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit><latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit><latexit sha1_base64="pzyVPiLmHx3nfAQ12fm5b9oEwwE=">AAACDXicbZC7TsMwFIYdrqXcAowsFgWJhSoBBF2QKlgYi0QvUhMqx3Vaq7YT2Q5SFYUHYOFVWBhAiJWdjbfBbTNAyy9Z+vSfc3R8/iBmVGnH+bbm5hcWl5YLK8XVtfWNTXtru6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLga1Zv3RCoaiVs9jInPUU/QkGKkjdWx91MvCKEn+1HnEl5MwDHglN2zh5DfpUcnWdaxS07ZGQvOgptDCeSqdewvrxvhhBOhMUNKtV0n1n6KpKaYkazoJYrECA9Qj7QNCsSJ8tPxNRk8ME4XhpE0T2g4dn9PpIgrNeSB6eRI99V0bWT+V2snOqz4KRVxoonAk0VhwqCO4Cga2KWSYM2GBhCW1PwV4j6SCGsTYNGE4E6fPAuN47Jrsrs5LVUreRwFsAv2wCFwwTmogmtQA3WAwSN4Bq/gzXqyXqx362PSOmflMzvgj6zPH+u0mYU=</latexit>

⇢B ⇠ 5 ⇢0
<latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit><latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit><latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit><latexit sha1_base64="mkoIMM8UIMfMWtzNY4YctAApOhM=">AAACBHicbVC7SgNBFJ31GeNr1TLNYBAsJOyKYsqgjWUE84DsEmYns8mQeSwzs0JYUtj4KzYWitj6EXb+jZPNFpp44MKZc+5l7j1Rwqg2nvftrKyurW9slrbK2zu7e/vuwWFby1Rh0sKSSdWNkCaMCtIy1DDSTRRBPGKkE41vZn7ngShNpbg3k4SEHA0FjSlGxkp9t5IFUQwDNZL9axhoyuFlcJY/vWnfrXo1LwdcJn5BqqBAs+9+BQOJU06EwQxp3fO9xIQZUoZiRqblINUkQXiMhqRnqUCc6DDLj5jCE6sMYCyVLWFgrv6eyBDXesIj28mRGelFbyb+5/VSE9fDjIokNUTg+UdxyqCRcJYIHFBFsGETSxBW1O4K8QgphI3NrWxD8BdPXibt85rv1fy7i2qjXsRRAhVwDE6BD65AA9yCJmgBDB7BM3gFb86T8+K8Ox/z1hWnmDkCf+B8/gANdJcH</latexit>

dNN ⇠ 1 fm
<latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit><latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit><latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit><latexit sha1_base64="tgDq7lsBxocwlsU9KpFUxSA8lGY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURwS4LblyVCvYBTQiTyaQdOjMJMxOhhIi/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMqq043xblbX1jc2t6nZtZ3dv/8A+POqpJJOYdHHCEjkIkSKMCtLVVDMySCVBPGSkH05uZn7/gUhFE3GvpynxORoJGlOMtJEC+yT3whhGQd5uF56iHLqPMS8Cu+40nDngKnFLUgclOoH95UUJzjgRGjOk1NB1Uu3nSGqKGSlqXqZIivAEjcjQUIE4UX4+P7+A50aJYJxIU0LDufp7IkdcqSkPTSdHeqyWvZn4nzfMdNz0cyrSTBOBF4vijEGdwFkWMKKSYM2mhiAsqbkV4jGSCGuTWM2E4C6/vEp6lw3Xabh3V/VWs4yjCk7BGbgALrgGLXALOqALMMjBM3gFb9aT9WK9Wx+L1opVzhyDP7A+fwC9/pVN</latexit>

baryonic core 
of the nucleon

⇢B > 5 ⇢0
<latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit><latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit><latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit><latexit sha1_base64="jHHLsa8FIOsSrXMK4i6+JW0Y198=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYBBdSElF0JaVuXFawF2hCmEwn7dDJTJiZCCXUja/ixoUibn0Ld76N0zQLbf1h4OM/53Dm/GHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUY5aWmqGekmkqA4ZKQTjm6m9c4DkYoKfq/HCfFjNOA0ohhpYwX2QeaFEfTkUAQNeA0vvNOcnUlgV52akwsugltAFRRqBvaX1xc4jQnXmCGleq6TaD9DUlPMyKTipYokCI/QgPQMchQT5Wf5BRN4bJw+jIQ0j2uYu78nMhQrNY5D0xkjPVTztan5X62X6ujKzyhPUk04ni2KUga1gNM4YJ9KgjUbG0BYUvNXiIdIIqxNaBUTgjt/8iK0z2quU3Pvzqv1RhFHGRyCI3ACXHAJ6uAWNEELYPAInsEreLOerBfr3fqYtZasYmYf/JH1+QNiVZWM</latexit>
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Fig. 2. Three examples of the phenomenological NN potential
in the isospin-triplet (spin-singlet) sector (V I=1

C (r) ), Bonn[32],
Reid93[33] and Argonne v18[34]. Taken from Ref. [4].
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Fig. 3. The multi-Gaussian fit of the central potential V I=1
C (r)

with NGauss = 5 at t = 9. Taken from Ref. [29].

state saturation were achieved. A clear r-dependence of
the second term tells us that contaminations of excited
states indeed exist and are non-negligible.

The potential in Fig. 1 has a similar structure to the
know phenomenological NN potentials, namely the repul-
sive core at short distance surrounded by the attractive
well at medium and long distances, as shown in Fig. 2.
The first result for the NN potential, obtained in quenched
QCD by the HAL QCD method[4], also reproduces this
structure, and this success has received general recognition[35].
Note however that lattice artifacts may be large at very
short distance ( i.e. r  0.1 fm).

4.2 Scattering phase shift

To calculate the NN scattering phase shift by solving the
Schrödinger equation with the potential in the infinite vol-
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Fig. 4. The scattering phase in 1S0 channel in the laboratory
frame obtained from the lattice NN potential, together with
experimental data[36]. Taken from Ref. [29].

ume, the central potential V I=1
C (r) is fitted with multi-

Gaussian functions as g(r) ⌘
PNgauss

n=1 Vn · exp(�⌫nr2),
where Vn and ⌫n(> 0) are used as fit parameters, Ngauss

denotes the number of Gaussian functions. The fit with
multi-Gaussians but without a Yukawa-function works well,
as shown in Fig. 3[29], presumably due to the heavy pion
mass.

We then solve the Schrödinger equation in 1S0 channel
with this potential, in order to extract the scattering phase
�(k), which is shown in Fig. 4, together with the experi-
mental data for comparison[29]. Qualitative feature of the
phase shift as a function of k is well reproduced, though
the strength is weaker, most likely due to the heavy pion
mass (m⇡ ' 701 MeV) in this calculation. In fact, the re-
cent 3-flavor QCD simulations show that the NN phase
shift approaches toward the physical value as the quark
mass decreases [11]. The scattering length at m⇡ ' 701
MeV in the present method, calculated from the deriva-
tive of the scattering phase shift at Elab = 0, leads to
a(1S0) = limk!0 tan �(k)/k = 1.6 ± 1.1 fm, which is still
smaller than the experimental value at the physical point,
a(exp)(1S0) ⇠ 20 fm ( strong attractive in our sign con-
vention), as seen from a comparison in Fig. 4.

4.3 Tensor potential

Using the same gauge configurations generated by the
PACS-CS collaboration, the LO potentials for the isospin-
singlet (spin-triplet) have been extracted. In Fig. 5 we
show V I=0

C (r) and V I=0
T (r), together with V I=1

C (r) for a
comparison[37]. While central potentials for both sectors
look similar, the tensor potential V I=0

T (r) is negative for
the whole range of r, so that no repulsive core appears in
this sector. The tensor potential seems finite at r = 0, but
we have to be careful to conclude such a short distance

S. Aoki
Eur. Phys. J.  A49 (2013) 81

NN Central Potential  (S = 0,  I = 1) 
deduced from LQCD two-nucleon (6-quark) correlation function

NUCLEAR FORCES  from  LATTICE QCD

still:
unphysically large 
u- and d-quark

masses

…but :
stable 0.5 Fermi 

repulsive core

1.	Introduction	on	hadronic	interactions	from	LQCD

2.	How	“fake	plateaux”	ruin	all	the	previous	works
(except	for	HAL	QCD)

”Mirage in temporal correlation functions for baryon-baryon interactions  in lattice QCD”,  

arXiv: 1607.06371 [hep-lat] (JHEP 10 (2016) 101) by HAL QCD Coll.

“Are two nucleons bound in lattice QCD for heavy quark masses ? 

– Sanity check with Lucsher’s finite volume formula –”
arXiv: 1703.07210 [hep-lat] (submitted to PRD)  by HAL QCD Coll.

3. Hyperons	in	dense	matter	
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quark  
masses

Compression of baryonic matter is energetically expensive
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Chiral Effective Field Theory 
and  related approaches to the

Nuclear Many-Body Problem
and Neutron Star Matter

2. 

PHYSIK
DEPARTMENT

(towards higher densities :                )

Non-perturbative methods:  
Chiral Nucleon-Meson Field Theory  

and  
Functional Renormalisation Group

Perturbative methods: 
Chiral Effective Field Theory  

and  
Nuclear Many-Body Problem 
(baryon densities                 )⇢ . 2 ⇢0

<latexit sha1_base64="OosX7NdUCLSV1pZUh2/WScclTyQ=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiuJCSFEGXRTcuK9gLNKFMppN26FzCzEQooTs3voobF4q49RXc+TZO2iy09YeBj/+cw5nzRwmj2njet1NaWV1b3yhvVra2d3b33P2DtpapwqSFJZOqGyFNGBWkZahhpJsognjESCca3+T1zgNRmkpxbyYJCTkaChpTjIy1+u5xFkQxDNRIwoARrTXlsA6D89zpe9O+W/Vq3kxwGfwCqqBQs+9+BQOJU06EwQxp3fO9xIQZUoZiRqaVINUkQXiMhqRnUSBOdJjN7pjCU+sMYCyVfcLAmft7IkNc6wmPbCdHZqQXa7n5X62XmvgqzKhIUkMEni+KUwaNhHkocEAVwYZNLCCsqP0rxCOkEDY2uooNwV88eRna9Zpv+e6i2rgu4iiDI3ACzoAPLkED3IImaAEMHsEzeAVvzpPz4rw7H/PWklPMHII/cj5/AHKQmGI=</latexit><latexit sha1_base64="OosX7NdUCLSV1pZUh2/WScclTyQ=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiuJCSFEGXRTcuK9gLNKFMppN26FzCzEQooTs3voobF4q49RXc+TZO2iy09YeBj/+cw5nzRwmj2njet1NaWV1b3yhvVra2d3b33P2DtpapwqSFJZOqGyFNGBWkZahhpJsognjESCca3+T1zgNRmkpxbyYJCTkaChpTjIy1+u5xFkQxDNRIwoARrTXlsA6D89zpe9O+W/Vq3kxwGfwCqqBQs+9+BQOJU06EwQxp3fO9xIQZUoZiRqaVINUkQXiMhqRnUSBOdJjN7pjCU+sMYCyVfcLAmft7IkNc6wmPbCdHZqQXa7n5X62XmvgqzKhIUkMEni+KUwaNhHkocEAVwYZNLCCsqP0rxCOkEDY2uooNwV88eRna9Zpv+e6i2rgu4iiDI3ACzoAPLkED3IImaAEMHsEzeAVvzpPz4rw7H/PWklPMHII/cj5/AHKQmGI=</latexit><latexit sha1_base64="OosX7NdUCLSV1pZUh2/WScclTyQ=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiuJCSFEGXRTcuK9gLNKFMppN26FzCzEQooTs3voobF4q49RXc+TZO2iy09YeBj/+cw5nzRwmj2njet1NaWV1b3yhvVra2d3b33P2DtpapwqSFJZOqGyFNGBWkZahhpJsognjESCca3+T1zgNRmkpxbyYJCTkaChpTjIy1+u5xFkQxDNRIwoARrTXlsA6D89zpe9O+W/Vq3kxwGfwCqqBQs+9+BQOJU06EwQxp3fO9xIQZUoZiRqaVINUkQXiMhqRnUSBOdJjN7pjCU+sMYCyVfcLAmft7IkNc6wmPbCdHZqQXa7n5X62XmvgqzKhIUkMEni+KUwaNhHkocEAVwYZNLCCsqP0rxCOkEDY2uooNwV88eRna9Zpv+e6i2rgu4iiDI3ACzoAPLkED3IImaAEMHsEzeAVvzpPz4rw7H/PWklPMHII/cj5/AHKQmGI=</latexit><latexit sha1_base64="OosX7NdUCLSV1pZUh2/WScclTyQ=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiuJCSFEGXRTcuK9gLNKFMppN26FzCzEQooTs3voobF4q49RXc+TZO2iy09YeBj/+cw5nzRwmj2njet1NaWV1b3yhvVra2d3b33P2DtpapwqSFJZOqGyFNGBWkZahhpJsognjESCca3+T1zgNRmkpxbyYJCTkaChpTjIy1+u5xFkQxDNRIwoARrTXlsA6D89zpe9O+W/Vq3kxwGfwCqqBQs+9+BQOJU06EwQxp3fO9xIQZUoZiRqaVINUkQXiMhqRnUSBOdJjN7pjCU+sMYCyVfcLAmft7IkNc6wmPbCdHZqQXa7n5X62XmvgqzKhIUkMEni+KUwaNhHkocEAVwYZNLCCsqP0rxCOkEDY2uooNwV88eRna9Zpv+e6i2rgu4iiDI3ACzoAPLkED3IImaAEMHsEzeAVvzpPz4rw7H/PWklPMHII/cj5/AHKQmGI=</latexit>

⇢ ⇠ 5 ⇢0
<latexit sha1_base64="tpCLjib9gcToIsYnqftS/bWvYo0=">AAACA3icbZDLSgMxFIYz9VbrbdSdboJFcCFlRhRdFt24rGAv0BlKJs20obkMSUYoQ8GNr+LGhSJufQl3vo2Zdhba+kPgy3/OITl/lDCqjed9O6Wl5ZXVtfJ6ZWNza3vH3d1raZkqTJpYMqk6EdKEUUGahhpGOokiiEeMtKPRTV5vPxClqRT3ZpyQkKOBoDHFyFir5x5kQRTDQA0lDDTl8AIGp/mt5016btWreVPBRfALqIJCjZ77FfQlTjkRBjOkddf3EhNmSBmKGZlUglSTBOERGpCuRYE40WE23WECj63Th7FU9ggDp+7viQxxrcc8sp0cmaGer+Xmf7VuauKrMKMiSQ0RePZQnDJoJMwDgX2qCDZsbAFhRe1fIR4ihbCxsVVsCP78yovQOqv5lu/Oq/XrIo4yOARH4AT44BLUwS1ogCbA4BE8g1fw5jw5L8678zFrLTnFzD74I+fzBx0XloY=</latexit><latexit sha1_base64="tpCLjib9gcToIsYnqftS/bWvYo0=">AAACA3icbZDLSgMxFIYz9VbrbdSdboJFcCFlRhRdFt24rGAv0BlKJs20obkMSUYoQ8GNr+LGhSJufQl3vo2Zdhba+kPgy3/OITl/lDCqjed9O6Wl5ZXVtfJ6ZWNza3vH3d1raZkqTJpYMqk6EdKEUUGahhpGOokiiEeMtKPRTV5vPxClqRT3ZpyQkKOBoDHFyFir5x5kQRTDQA0lDDTl8AIGp/mt5016btWreVPBRfALqIJCjZ77FfQlTjkRBjOkddf3EhNmSBmKGZlUglSTBOERGpCuRYE40WE23WECj63Th7FU9ggDp+7viQxxrcc8sp0cmaGer+Xmf7VuauKrMKMiSQ0RePZQnDJoJMwDgX2qCDZsbAFhRe1fIR4ihbCxsVVsCP78yovQOqv5lu/Oq/XrIo4yOARH4AT44BLUwS1ogCbA4BE8g1fw5jw5L8678zFrLTnFzD74I+fzBx0XloY=</latexit><latexit sha1_base64="tpCLjib9gcToIsYnqftS/bWvYo0=">AAACA3icbZDLSgMxFIYz9VbrbdSdboJFcCFlRhRdFt24rGAv0BlKJs20obkMSUYoQ8GNr+LGhSJufQl3vo2Zdhba+kPgy3/OITl/lDCqjed9O6Wl5ZXVtfJ6ZWNza3vH3d1raZkqTJpYMqk6EdKEUUGahhpGOokiiEeMtKPRTV5vPxClqRT3ZpyQkKOBoDHFyFir5x5kQRTDQA0lDDTl8AIGp/mt5016btWreVPBRfALqIJCjZ77FfQlTjkRBjOkddf3EhNmSBmKGZlUglSTBOERGpCuRYE40WE23WECj63Th7FU9ggDp+7viQxxrcc8sp0cmaGer+Xmf7VuauKrMKMiSQ0RePZQnDJoJMwDgX2qCDZsbAFhRe1fIR4ihbCxsVVsCP78yovQOqv5lu/Oq/XrIo4yOARH4AT44BLUwS1ogCbA4BE8g1fw5jw5L8678zFrLTnFzD74I+fzBx0XloY=</latexit><latexit sha1_base64="tpCLjib9gcToIsYnqftS/bWvYo0=">AAACA3icbZDLSgMxFIYz9VbrbdSdboJFcCFlRhRdFt24rGAv0BlKJs20obkMSUYoQ8GNr+LGhSJufQl3vo2Zdhba+kPgy3/OITl/lDCqjed9O6Wl5ZXVtfJ6ZWNza3vH3d1raZkqTJpYMqk6EdKEUUGahhpGOokiiEeMtKPRTV5vPxClqRT3ZpyQkKOBoDHFyFir5x5kQRTDQA0lDDTl8AIGp/mt5016btWreVPBRfALqIJCjZ77FfQlTjkRBjOkddf3EhNmSBmKGZlUglSTBOERGpCuRYE40WE23WECj63Th7FU9ggDp+7viQxxrcc8sp0cmaGer+Xmf7VuauKrMKMiSQ0RePZQnDJoJMwDgX2qCDZsbAFhRe1fIR4ihbCxsVVsCP78yovQOqv5lu/Oq/XrIo4yOARH4AT44BLUwS1ogCbA4BE8g1fw5jw5L8678zFrLTnFzD74I+fzBx0XloY=</latexit>

Pions and Nucleons as “active” degrees as freedom in a Nuclear Fermi Sea
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Minimal Conditions to be satisfied by
Chiral Symmetry - based theories of 

Dense Baryonic Matter

Vacuum : 
Low-energy theorems of spontaneously broken CHIRAL SYMMETRY

Low-energy pion-pion and pion-nucleon scattering

Low density (⇢ . 2⇢0)
<latexit sha1_base64="W+kQOXESRzo6v2MqxTS3vLp/xBQ=">AAACIXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgl0W3bisYB/QhDCZTNqhk0yYmQgl5Ffc+CtuXCjSnfgzTtostPXCMIdzzuXee/yEUaks68uobGxube9Ud2t7+weHR+bxSV/yVGDSw5xxMfSRJIzGpKeoYmSYCIIin5GBP70r9METEZLy+FHNEuJGaBzTkGKkNOWZ7YbjcxbIWaS/zBETnjuMSClpBDPHD2Erd67WLJ516Zl1q2ktCq4DuwR1UFbXM+dOwHEakVhhhqQc2Vai3AwJRTEjec1JJUkQnqIxGWkYo4hIN1tcmMMLzQQw5EK/WMEF+7sjQ5EsFtTOCKmJXNUK8j9tlKqw7WY0TlJFYrwcFKYMKg6LuGBABcGKzTRAWFC9K8QTJBBWOtSaDsFePXkd9FtNW+OH63rntoyjCs7AOWgAG9yADrgHXdADGDyDV/AOPowX4834NOZLa8Uoe07BnzK+fwDm3aSN</latexit><latexit sha1_base64="W+kQOXESRzo6v2MqxTS3vLp/xBQ=">AAACIXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgl0W3bisYB/QhDCZTNqhk0yYmQgl5Ffc+CtuXCjSnfgzTtostPXCMIdzzuXee/yEUaks68uobGxube9Ud2t7+weHR+bxSV/yVGDSw5xxMfSRJIzGpKeoYmSYCIIin5GBP70r9METEZLy+FHNEuJGaBzTkGKkNOWZ7YbjcxbIWaS/zBETnjuMSClpBDPHD2Erd67WLJ516Zl1q2ktCq4DuwR1UFbXM+dOwHEakVhhhqQc2Vai3AwJRTEjec1JJUkQnqIxGWkYo4hIN1tcmMMLzQQw5EK/WMEF+7sjQ5EsFtTOCKmJXNUK8j9tlKqw7WY0TlJFYrwcFKYMKg6LuGBABcGKzTRAWFC9K8QTJBBWOtSaDsFePXkd9FtNW+OH63rntoyjCs7AOWgAG9yADrgHXdADGDyDV/AOPowX4834NOZLa8Uoe07BnzK+fwDm3aSN</latexit><latexit sha1_base64="W+kQOXESRzo6v2MqxTS3vLp/xBQ=">AAACIXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgl0W3bisYB/QhDCZTNqhk0yYmQgl5Ffc+CtuXCjSnfgzTtostPXCMIdzzuXee/yEUaks68uobGxube9Ud2t7+weHR+bxSV/yVGDSw5xxMfSRJIzGpKeoYmSYCIIin5GBP70r9METEZLy+FHNEuJGaBzTkGKkNOWZ7YbjcxbIWaS/zBETnjuMSClpBDPHD2Erd67WLJ516Zl1q2ktCq4DuwR1UFbXM+dOwHEakVhhhqQc2Vai3AwJRTEjec1JJUkQnqIxGWkYo4hIN1tcmMMLzQQw5EK/WMEF+7sjQ5EsFtTOCKmJXNUK8j9tlKqw7WY0TlJFYrwcFKYMKg6LuGBABcGKzTRAWFC9K8QTJBBWOtSaDsFePXkd9FtNW+OH63rntoyjCs7AOWgAG9yADrgHXdADGDyDV/AOPowX4834NOZLa8Uoe07BnzK+fwDm3aSN</latexit><latexit sha1_base64="W+kQOXESRzo6v2MqxTS3vLp/xBQ=">AAACIXicbVDLSsNAFJ3UV62vqEs3g0WoICUpgl0W3bisYB/QhDCZTNqhk0yYmQgl5Ffc+CtuXCjSnfgzTtostPXCMIdzzuXee/yEUaks68uobGxube9Ud2t7+weHR+bxSV/yVGDSw5xxMfSRJIzGpKeoYmSYCIIin5GBP70r9METEZLy+FHNEuJGaBzTkGKkNOWZ7YbjcxbIWaS/zBETnjuMSClpBDPHD2Erd67WLJ516Zl1q2ktCq4DuwR1UFbXM+dOwHEakVhhhqQc2Vai3AwJRTEjec1JJUkQnqIxGWkYo4hIN1tcmMMLzQQw5EK/WMEF+7sjQ5EsFtTOCKmJXNUK8j9tlKqw7WY0TlJFYrwcFKYMKg6LuGBABcGKzTRAWFC9K8QTJBBWOtSaDsFePXkd9FtNW+OH63rntoyjCs7AOWgAG9yADrgHXdADGDyDV/AOPowX4834NOZLa8Uoe07BnzK+fwDm3aSN</latexit>

:
Realistic EoS of symmetric nuclear matter and neutron matter

Nuclear thermodynamics : liquid-gas phase transition

Asymmetric nuclear matter and symmetry energy

High density :

Neutron star maximum mass M
max

& 2 M�
<latexit sha1_base64="dWKXCMFrhPRhRr351eGexaTMisw=">AAACDXicbVBNS8NAFNz4bf2KevSyWAVPkhRBj6IXL4KCtYWmhM12U5fuZsPui1hC/AFe/CtePCji1bs3/43bmIO2DiwMM/N4+yZKBTfgeV/O1PTM7Nz8wmJtaXlldc1d37g2KtOUNakSSrcjYpjgCWsCB8HaqWZERoK1osHpyG/dMm24Sq5gmLKuJP2Ex5wSsFLo7uRBFOPzIswluSuCPtioxKXYuD8PA9VTUIRu3dv3SuBJ4lekjipchO5n0FM0kywBKogxHd9LoZsTDZwKVtSCzLCU0AHps46lCZHMdPPymgLvWqWHY6XtSwCX6u+JnEhjhjKySUngxox7I/E/r5NBfNTNeZJmwBL6syjOBAaFR9XgHteMghhaQqjm9q+Y3hBNKNgCa7YEf/zkSXLd2PctvzyoH59UdSygLbSN9pCPDtExOkMXqIkoekBP6AW9Oo/Os/PmvP9Ep5xqZhP9gfPxDbm0m/U=</latexit><latexit sha1_base64="dWKXCMFrhPRhRr351eGexaTMisw=">AAACDXicbVBNS8NAFNz4bf2KevSyWAVPkhRBj6IXL4KCtYWmhM12U5fuZsPui1hC/AFe/CtePCji1bs3/43bmIO2DiwMM/N4+yZKBTfgeV/O1PTM7Nz8wmJtaXlldc1d37g2KtOUNakSSrcjYpjgCWsCB8HaqWZERoK1osHpyG/dMm24Sq5gmLKuJP2Ex5wSsFLo7uRBFOPzIswluSuCPtioxKXYuD8PA9VTUIRu3dv3SuBJ4lekjipchO5n0FM0kywBKogxHd9LoZsTDZwKVtSCzLCU0AHps46lCZHMdPPymgLvWqWHY6XtSwCX6u+JnEhjhjKySUngxox7I/E/r5NBfNTNeZJmwBL6syjOBAaFR9XgHteMghhaQqjm9q+Y3hBNKNgCa7YEf/zkSXLd2PctvzyoH59UdSygLbSN9pCPDtExOkMXqIkoekBP6AW9Oo/Os/PmvP9Ep5xqZhP9gfPxDbm0m/U=</latexit><latexit sha1_base64="dWKXCMFrhPRhRr351eGexaTMisw=">AAACDXicbVBNS8NAFNz4bf2KevSyWAVPkhRBj6IXL4KCtYWmhM12U5fuZsPui1hC/AFe/CtePCji1bs3/43bmIO2DiwMM/N4+yZKBTfgeV/O1PTM7Nz8wmJtaXlldc1d37g2KtOUNakSSrcjYpjgCWsCB8HaqWZERoK1osHpyG/dMm24Sq5gmLKuJP2Ex5wSsFLo7uRBFOPzIswluSuCPtioxKXYuD8PA9VTUIRu3dv3SuBJ4lekjipchO5n0FM0kywBKogxHd9LoZsTDZwKVtSCzLCU0AHps46lCZHMdPPymgLvWqWHY6XtSwCX6u+JnEhjhjKySUngxox7I/E/r5NBfNTNeZJmwBL6syjOBAaFR9XgHteMghhaQqjm9q+Y3hBNKNgCa7YEf/zkSXLd2PctvzyoH59UdSygLbSN9pCPDtExOkMXqIkoekBP6AW9Oo/Os/PmvP9Ep5xqZhP9gfPxDbm0m/U=</latexit><latexit sha1_base64="dWKXCMFrhPRhRr351eGexaTMisw=">AAACDXicbVBNS8NAFNz4bf2KevSyWAVPkhRBj6IXL4KCtYWmhM12U5fuZsPui1hC/AFe/CtePCji1bs3/43bmIO2DiwMM/N4+yZKBTfgeV/O1PTM7Nz8wmJtaXlldc1d37g2KtOUNakSSrcjYpjgCWsCB8HaqWZERoK1osHpyG/dMm24Sq5gmLKuJP2Ex5wSsFLo7uRBFOPzIswluSuCPtioxKXYuD8PA9VTUIRu3dv3SuBJ4lekjipchO5n0FM0kywBKogxHd9LoZsTDZwKVtSCzLCU0AHps46lCZHMdPPymgLvWqWHY6XtSwCX6u+JnEhjhjKySUngxox7I/E/r5NBfNTNeZJmwBL6syjOBAaFR9XgHteMghhaQqjm9q+Y3hBNKNgCa7YEf/zkSXLd2PctvzyoH59UdSygLbSN9pCPDtExOkMXqIkoekBP6AW9Oo/Os/PmvP9Ep5xqZhP9gfPxDbm0m/U=</latexit>

Neutron star radii 11km . R . 13km
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Realistic NN interaction

Tidal deformability constraints from neutron star mergers (GW signals)
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Figure 6: The flow of the effective action �k in the infinite-dimensional space spanned by all oper-

ators allowed by the symmetries of the theory. The dynamics as a function of the renormalization

scale
k is governed by the flow equation.

the k-dependent effective action parallels the discussion leading to Eq. (50). The

partition function is

Z
k [J ] = eW

k [
J ]

=
Z
D⇠ e�Sk [

⇠

,

J ]
.

(77)

The classical field,

� = �W
k [J ]

�J = h⇠i
J ,

(78)

is computed from the k-dependent Schwinger functional W
k [J ]. The k-dependent

effective action is defined as a slight modification of the Legendre transform 12. If

e�
k [�] denotes the Legendre transform of W

k [J ], then

�
k [�] = e�

k [�] � �S
k [�] = �W

k [J ] + �>J � 1

2 �>R
k�.

(79)

The action �
k is designed in such a way that it interpolates between the microscopic

action (at the UV scale k = ⇤) and the full quantum effective action (in the limit

k ! 0), as illustrated in Fig.6.

Derivatives of the effective action with respect to the fields (with the short-hand

notation ��p ⌘
�

��p ) are defined as follows:

� (
n

,

m)
k (p1 , . . . , p

n , q1 , . . . , q
m) ⌘ !

��>
p
1

· · · !��>
pn �

k

 
� �q

1

· · ·  � �qm .
(80)

For the flow equation the second derivative of the effective action is needed. This

12 This modification establishes the correct connection between �k and the microscopic action
S

in the limit
k ! ⇤.
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Figure 5: Hierarchical organization of nuclear forces in chiral e↵ective field theory.

an explicit degree of freedom. Here arises the arctan loop function. At the same order there are additional relativistic

1/MN -corrections to 2⇡-exchange. Their explicit form depends on the precise definition of the nucleon-nucleon potential

VNN , which by itself is not an observable. Covariant perturbation theory [? ] and the method of unitary transformations

[? ] thus lead to slightly di↵erent expressions for these small 1/MN -corrections. As the state of the art, the chiral

NN-potential has been constructed up to order N3LO and it includes two-loop 2⇡-exchange, 3⇡-exchange and contact-

terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is

multiplied by an exponential regulator function with a cuto↵ scale ⇤ = 500� 700MeV in order to restrict the potential

to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.

3.1.2. Nuclear many-body forces

Within the chiral e↵ective field theory framework employing nucleons and pions as the explicit degrees of freedom,

the leading-order contribution to the nuclear three-body potential arises at order N2LO and consists of three terms. The

two-pion exchange three-nucleon potential contains terms proportional to the low-energy constants c1, c3, and c4 and has

the form

V (2⇡)
3N =

X

i 6=j 6=k

g2A
8f4
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~�i · ~qi ~�j · ~qj
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2 +m2
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an explicit degree of freedom. Here arises the arctan loop function. At the same order there are additional relativistic

1/MN -corrections to 2⇡-exchange. Their explicit form depends on the precise definition of the nucleon-nucleon potential

VNN , which by itself is not an observable. Covariant perturbation theory [? ] and the method of unitary transformations

[? ] thus lead to slightly di↵erent expressions for these small 1/MN -corrections. As the state of the art, the chiral

NN-potential has been constructed up to order N3LO and it includes two-loop 2⇡-exchange, 3⇡-exchange and contact-

terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is

multiplied by an exponential regulator function with a cuto↵ scale ⇤ = 500� 700MeV in order to restrict the potential

to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.

3.1.2. Nuclear many-body forces

Within the chiral e↵ective field theory framework employing nucleons and pions as the explicit degrees of freedom,

the leading-order contribution to the nuclear three-body potential arises at order N2LO and consists of three terms. The

two-pion exchange three-nucleon potential contains terms proportional to the low-energy constants c1, c3, and c4 and has

the form
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an explicit degree of freedom. Here arises the arctan loop function. At the same order there are additional relativistic

1/MN -corrections to 2⇡-exchange. Their explicit form depends on the precise definition of the nucleon-nucleon potential

VNN , which by itself is not an observable. Covariant perturbation theory [? ] and the method of unitary transformations

[? ] thus lead to slightly di↵erent expressions for these small 1/MN -corrections. As the state of the art, the chiral

NN-potential has been constructed up to order N3LO and it includes two-loop 2⇡-exchange, 3⇡-exchange and contact-

terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is

multiplied by an exponential regulator function with a cuto↵ scale ⇤ = 500� 700MeV in order to restrict the potential

to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.

3.1.2. Nuclear many-body forces

Within the chiral e↵ective field theory framework employing nucleons and pions as the explicit degrees of freedom,

the leading-order contribution to the nuclear three-body potential arises at order N2LO and consists of three terms. The

two-pion exchange three-nucleon potential contains terms proportional to the low-energy constants c1, c3, and c4 and has
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an explicit degree of freedom. Here arises the arctan loop function. At the same order there are additional relativistic

1/MN -corrections to 2⇡-exchange. Their explicit form depends on the precise definition of the nucleon-nucleon potential

VNN , which by itself is not an observable. Covariant perturbation theory [? ] and the method of unitary transformations

[? ] thus lead to slightly di↵erent expressions for these small 1/MN -corrections. As the state of the art, the chiral

NN-potential has been constructed up to order N3LO and it includes two-loop 2⇡-exchange, 3⇡-exchange and contact-

terms quartic in the momenta parameterized by 15 additional low-energy constants D1, . . . , D15. When inserted into the

Lippmann-Schwinger equation (in order to solve for the unitary S-matrix or the T -matrix) the chiral NN-potential is

multiplied by an exponential regulator function with a cuto↵ scale ⇤ = 500� 700MeV in order to restrict the potential

to the low-momentum region where chiral perturbation theory is applicable. The resulting NN partial-wave amplitudes

should then be independent of the cuto↵ ⇤ within a physically meaningful range of ⇤. The development of an alternative

power counting that would extend renormalization group invariance beyond the hard scale ⇤� is currently an area of

active investigation [? ? ? ]. Furthermore, methods of spectral function regularization [? ] have been employed in order

to eliminate the high-momentum region in the pion-loop integrals directly. In this case the loop functions L(q) and A(q)

receive an additional dependence on a regulator scale ⇤̃.

At order N3LO the chiral NN-potential reaches the quality of a “high-precision” potential in reproducing empirical

NN-phase shifts and deuteron properties. At the same time it provides the appropriate two-body interaction constrained

by chiral symmetry of QCD for nuclear few- and many-body calculations.

3.1.2. Nuclear many-body forces

Within the chiral e↵ective field theory framework employing nucleons and pions as the explicit degrees of freedom,

the leading-order contribution to the nuclear three-body potential arises at order N2LO and consists of three terms. The

two-pion exchange three-nucleon potential contains terms proportional to the low-energy constants c1, c3, and c4 and has

the form

V (2⇡)
3N =

X

i 6=j 6=k

g2A
8f4

⇡

~�i · ~qi ~�j · ~qj
(~qi

2 +m2
⇡)(~qj

2 +m2
⇡)

F↵�
ijk⌧

↵
i ⌧

�
j , (42)
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FIG. 1: (Color online) Neutron matter uncertainty band from
many-body perturbation theory with chiral nuclear forces to-
gether with the symmetric nuclear matter equation of state
obtained by imposing empirical constraints from the analysis
of Ref. [44].

TABLE I: Statistical values obtained from the analysis of 205
Skyrme force models in Ref. [44]
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baryon (E/A) up to n = 2n
0

. For symmetric nuclear
matter, we start with empirical constraints from Ref. [44]:
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evaluated at n = n

0

. We then obtain from the analy-
sis of 205 Skyrme force models the Gaussian probability
distribution functions

P (x) =
1p
2⇡�

Exp



� (x � hxi)2

2�
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(9)

for the four nuclear matter properties in Eq. (7). In Table
I we show the resulting mean values and standard devia-
tions for the quantities n

0

, B, K, and Q. In constructing
the symmetric nuclear matter equation of state, we sam-
ple uniformly {�n

0

= 0.001 fm�3

, �B = 0.1 MeV, �K =
5 MeV, �Q = 50MeV} from the bounds in Eq. (7), but

FIG. 2: (Color online) Neutron star mass vs. radius dis-
tribution from the 72,849 equations of state considered in
the present work. The central zone with dashed line rep-
resents the allowed area of mass and radius of neutron stars
in Ref [45].

in the final analysis of neutron star masses and radii we
assign them Gaussian weights according to Table I. From
the values of n

0

, B, K, and Q we can fix the remaining
unknown coe�cients in Eq. (6). Fig. 1 shows the result-
ing uncertainty bands on the nuclear and neutron matter
equations of state up to n = 1.0 fm�3.

Once the energy density functional in Eq. (5) is fixed,
we construct the full neutron star equation of state from
outer crust to inner core. Certain combinations of the
neutron matter and nuclear matter equations of state
lead to unphysical behavior at very high densities. We
remove from the complete set those equations of state
for which pure neutron matter has a lower energy per
particle than symmetric nuclear matter at some den-
sity present in the neutron star. We also ensure that
the speed of sound remains subluminal for all densities
present in the neutron star. This reduces the initially
large number of equations of state down to 72,849 which
we use for subsequent statistical analysis. Compared
with previous calculations for the tidal deformability ⇤,
we construct a crust equation of state using the liquid
drop model technique for each nuclear force model. This
is a unified approach that allows the inclusion of nuclear
pasta phases and is necessary for the consistent treat-
ment of the neutron star equation of state. Additional
details can be found in Ref. [15].

III. RESULTS

In Fig. 2 we show the mass vs. radius distribution that
results from a statistical analysis of the nearly 73,000
equations of state with Gaussian weight obtained from
the construction described in Section II. We have shown
for comparison in the enclosed “dashed” region the mass
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<latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit><latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit><latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit><latexit sha1_base64="ENvXvZwhkJb0yHUMdHtklXWJq6Q=">AAAB+nicbVDLTgJBEOzFF+Jr0aOXicQEL2SWYPRI4sWDUUzkkQCS2WEWJsw+MjOrISuf4sWDxnj1S7z5Nw6wBwUr6aRS1Z3uLjcSXGmMv63Myura+kZ2M7e1vbO7Z+f3GyqMJWV1GopQtlyimOABq2uuBWtFkhHfFazpji6mfvOBScXD4E6PI9b1ySDgHqdEG6ln55OO66Hr+/LVDSqeYnwy6dkFXMIzoGXipKQAKWo9+6vTD2nss0BTQZRqOzjS3YRIzalgk1wnViwidEQGrG1oQHymusns9Ak6NkofeaE0FWg0U39PJMRXauy7ptMneqgWvan4n9eOtXfeTXgQxZoFdL7IiwXSIZrmgPpcMqrF2BBCJTe3IjokklBt0sqZEJzFl5dJo1xycMm5rRSqlTSOLBzCERTBgTOowiXUoA4UHuEZXuHNerJerHfrY96asdKZA/gD6/MHSSySAg==</latexit>

N3LO(450)
<latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit><latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit><latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit><latexit sha1_base64="udRSi68tq86sqZ7rahllYqR8tb4=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCvIRdjegx4MWDaATzgGQNs5PZZMjs7DIzq4Q1n+LFgyJe/RJv/o2Tx0ETCxqKqm66u/yYM6Ud59vKLC2vrK5l13Mbm1vbO3Z+t66iRBJaIxGPZNPHinImaE0zzWkzlhSHPqcNf3Ax9hsPVCoWiTs9jKkX4p5gASNYG6lj59O2H6Dr+5OrG1QsnzpHo45dcErOBGiRuDNSgBmqHfur3Y1IElKhCcdKtVwn1l6KpWaE01GunSgaYzLAPdoyVOCQKi+dnD5Ch0bpoiCSpoRGE/X3RIpDpYahbzpDrPtq3huL/3mtRAfnXspEnGgqyHRRkHCkIzTOAXWZpETzoSGYSGZuRaSPJSbapJUzIbjzLy+S+nHJdUrubblQKc/iyMI+HEARXDiDClxCFWpA4BGe4RXerCfrxXq3PqatGWs2swd/YH3+AFDUkgc=</latexit>

N3LO(500)
<latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit><latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit><latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit><latexit sha1_base64="JES1KrD/mEZGJ+7HHPpoVv5+LCc=">AAAB+nicbVDJSgNBEK2JW4zbRI9eGoMQL6FHI3oMePEgGsEskIyhp9OTNOlZ6O5RwphP8eJBEa9+iTf/xs5y0MQHBY/3qqiq58WCK43xt5VZWl5ZXcuu5zY2t7Z37PxuXUWJpKxGIxHJpkcUEzxkNc21YM1YMhJ4gjW8wcXYbzwwqXgU3ulhzNyA9ELuc0q0kTp2Pm17Prq+P7m6QcVTjI9GHbuAS3gCtEicGSnADNWO/dXuRjQJWKipIEq1HBxrNyVScyrYKNdOFIsJHZAeaxkakoApN52cPkKHRukiP5KmQo0m6u+JlARKDQPPdAZE99W8Nxb/81qJ9s/dlIdxollIp4v8RCAdoXEOqMslo1oMDSFUcnMron0iCdUmrZwJwZl/eZHUj0sOLjm35UKlPIsjC/twAEVw4AwqcAlVqAGFR3iGV3iznqwX6936mLZmrNnMHvyB9fkDSrmSAw==</latexit>

⇢ [fm�3]
<latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit><latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit><latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit><latexit sha1_base64="5JTqRZ3IkFgw7SMp5ueG+k3ZsGM=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCG0uigl0W3LisYB+QxDKZTtqhM5kwMxFqiP6KGxeKuPU/3Pk3TtsstPXAhcM593LvPWHCqNKO822VlpZXVtfK65WNza3tHXt3r61EKjFpYcGE7IZIEUZj0tJUM9JNJEE8ZKQTjq4mfueeSEVFfKvHCQk4GsQ0ohhpI/Xsg8wPI+jLoXj0In6XnZ7nQd6zq07NmQIuErcgVVCg2bO//L7AKSexxgwp5blOooMMSU0xI3nFTxVJEB6hAfEMjREnKsim1+fw2Ch9GAlpKtZwqv6eyBBXasxD08mRHqp5byL+53mpjupBRuMk1STGs0VRyqAWcBIF7FNJsGZjQxCW1NwK8RBJhLUJrGJCcOdfXiTts5rr1Nybi2qjXsRRBofgCJwAF1yCBrgGTdACGDyAZ/AK3qwn68V6tz5mrSWrmNkHf2B9/gA7pZUJ</latexit>

E

A
<latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit><latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit><latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit><latexit sha1_base64="qivomcbr/4PwDCi3b7UTlY/CNgY=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRwS4rIrisYB/QGUomzbShmWRIMoUy9E/cuFDErX/izr8xbWehrQcCh3PO5d6cKOVMG8/7dkobm1vbO+Xdyt7+weGRe3zS1jJThLaI5FJ1I6wpZ4K2DDOcdlNFcRJx2onGd3O/M6FKMymezDSlYYKHgsWMYGOlvuvmQRSj/D6QNoVuZ7O+W/Vq3gJonfgFqUKBZt/9CgaSZAkVhnCsdc/3UhPmWBlGOJ1VgkzTFJMxHtKepQInVIf54vIZurDKAMVS2ScMWqi/J3KcaD1NIptMsBnpVW8u/uf1MhPXw5yJNDNUkOWiOOPISDSvAQ2YosTwqSWYKGZvRWSEFSbGllWxJfirX14n7aua79X8x+tqo17UUYYzOIdL8OEGGvAATWgBgQk8wyu8Obnz4rw7H8toySlmTuEPnM8f/y2TMw==</latexit>

[MeV]
<latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit><latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit><latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit><latexit sha1_base64="vVYZbp8bT48FKZan6XrJNvURkJk=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEsMeCFy9CBfsBaSib7aRdutmE3YlQQn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6e0sbm1vVPereztHxweVY9POibJNIc2T2SieyEzIIWCNgqU0Es1sDiU0A0nt3O/+wTaiEQ94jSFIGYjJSLBGVrJz/thRP176ASzQbXm1t0F6DrxClIjBVqD6ld/mPAsBoVcMmN8z00xyJlGwSXMKv3MQMr4hI3At1SxGEyQL06e0QurDGmUaFsK6UL9PZGz2JhpHNrOmOHYrHpz8T/PzzBqBLlQaYag+HJRlEmKCZ3/T4dCA0c5tYRxLeytlI+ZZhxtShUbgrf68jrpXNU9t+49XNeajSKOMjkj5+SSeOSGNMkdaZE24SQhz+SVvDnovDjvzseyteQUM6fkD5zPH7zJkNo=</latexit>

n
<latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit><latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit><latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit><latexit sha1_base64="Cp1ic4yyqDF7ro9zQCzVcGIVtlw=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhNnJbDJkdmaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e6KUiks+v63t7a+sbm1Xdop7+7tHxxWjo5bVmeG8SbTUptORC2XQvEmCpS8kxpOk0jydjS+m/ntJ26s0OoRJykPEzpUIhaMopPaeS+KiZr2K1W/5s9BVklQkCoUaPQrX72BZlnCFTJJre0GfophTg0KJvm03MssTykb0yHvOqpowm2Yz8+dknOnDEisjSuFZK7+nshpYu0kiVxnQnFkl72Z+J/XzTC+CXOh0gy5YotFcSYJajL7nQyE4QzlxBHKjHC3EjaihjJ0CZVdCMHyy6ukdVkL/FrwcFWt3xZxlOAUzuACAriGOtxDA5rAYAzP8ApvXuq9eO/ex6J1zStmTuAPvM8fH9iPag==</latexit>
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N3LO
<latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit><latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit><latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit><latexit sha1_base64="TicA5Vh7nM9i1lieV1GyyWpJ/zk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyqoMeiFw+iFewHbNeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C0vLK6lpxvbSxubW9U97daxqVasoaVAml2yExTHDJGsBBsHaiGYlDwVrh8Grit56YNlzJBxglLIhJX/KIUwJW8rNOGOHbx9Obu3G3XHGr7hR4kXg5qaAc9W75q9NTNI2ZBCqIMb7nJhBkRAOngo1LndSwhNAh6TPfUkliZoJsevIYH1mlhyOlbUnAU/X3REZiY0ZxaDtjAgMz703E/zw/hegiyLhMUmCSzhZFqcCg8OR/3OOaURAjSwjV3N6K6YBoQsGmVLIhePMvL5LmSdVzq979WaV2mcdRRAfoEB0jD52jGrpGddRAFCn0jF7RmwPOi/PufMxaC04+s4/+wPn8AVT+kJ4=</latexit>

N2LO 3bf
<latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit><latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit><latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit><latexit sha1_base64="io/8pfLRW8AZ/UOTIm/vrBLLnuA=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0mqoMeiFw+iFewHtLFstpt26WYTdjeFEtpf4sWDIl79J978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1ldW9/Ibxa2tnd29+z9g7qKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/MH11G8MqVQsEo96FFMvxD3BAkawNlLHttO2H6C7p/Lt/WRy5gfjjl10Ss4MaJm4GSlChmrH/mp3I5KEVGjCsVIt14m1l2KpGeF0XGgnisaYDHCPtgwVOKTKS2eXj9GJUbooiKQpodFM/T2R4lCpUeibzhDrvlr0puJ/XivRwaWXMhEnmgoyXxQkHOkITWNAXSYp0XxkCCaSmVsR6WOJiTZhFUwI7uLLy6ReLrlOyX04L1ausjjycATHcAouXEAFbqAKNSAwhGd4hTcrtV6sd+tj3pqzsplD+APr8weVGJL3</latexit>
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⇢ [fm�3]
<latexit sha1_base64="QRd5zFnxjVgz7P14NEt+z1rt8hE=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwY0lUUGXRTcuK9gLJLFMppN26MwkzEyEElJ8FTcuFHHrc7jzbZy2WWjrDwMf/zmHc+YPE0aVdpxvq7S0vLK6Vl6vbGxube/Yu3stFacSkyaOWSw7IVKEUUGammpGOokkiIeMtMPhzaTefiRS0Vjc61FCAo76gkYUI22srn2Q+WEEfTmIx2Mv4g/Z6Xke5F276tScqeAiuAVUQaFG1/7yezFOOREaM6SU5zqJDjIkNcWM5BU/VSRBeIj6xDMoECcqyKbn5/DYOD0YxdI8oeHU/T2RIa7UiIemkyM9UPO1iflfzUt1dBVkVCSpJgLPFkUpgzqGkyxgj0qCNRsZQFhScyvEAyQR1iaxignBnf/yIrTOaq7hu4tq/bqIowwOwRE4AS64BHVwCxqgCTDIwDN4BW/Wk/VivVsfs9aSVczsgz+yPn8AK6eVmw==</latexit><latexit sha1_base64="QRd5zFnxjVgz7P14NEt+z1rt8hE=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwY0lUUGXRTcuK9gLJLFMppN26MwkzEyEElJ8FTcuFHHrc7jzbZy2WWjrDwMf/zmHc+YPE0aVdpxvq7S0vLK6Vl6vbGxube/Yu3stFacSkyaOWSw7IVKEUUGammpGOokkiIeMtMPhzaTefiRS0Vjc61FCAo76gkYUI22srn2Q+WEEfTmIx2Mv4g/Z6Xke5F276tScqeAiuAVUQaFG1/7yezFOOREaM6SU5zqJDjIkNcWM5BU/VSRBeIj6xDMoECcqyKbn5/DYOD0YxdI8oeHU/T2RIa7UiIemkyM9UPO1iflfzUt1dBVkVCSpJgLPFkUpgzqGkyxgj0qCNRsZQFhScyvEAyQR1iaxignBnf/yIrTOaq7hu4tq/bqIowwOwRE4AS64BHVwCxqgCTDIwDN4BW/Wk/VivVsfs9aSVczsgz+yPn8AK6eVmw==</latexit><latexit sha1_base64="QRd5zFnxjVgz7P14NEt+z1rt8hE=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwY0lUUGXRTcuK9gLJLFMppN26MwkzEyEElJ8FTcuFHHrc7jzbZy2WWjrDwMf/zmHc+YPE0aVdpxvq7S0vLK6Vl6vbGxube/Yu3stFacSkyaOWSw7IVKEUUGammpGOokkiIeMtMPhzaTefiRS0Vjc61FCAo76gkYUI22srn2Q+WEEfTmIx2Mv4g/Z6Xke5F276tScqeAiuAVUQaFG1/7yezFOOREaM6SU5zqJDjIkNcWM5BU/VSRBeIj6xDMoECcqyKbn5/DYOD0YxdI8oeHU/T2RIa7UiIemkyM9UPO1iflfzUt1dBVkVCSpJgLPFkUpgzqGkyxgj0qCNRsZQFhScyvEAyQR1iaxignBnf/yIrTOaq7hu4tq/bqIowwOwRE4AS64BHVwCxqgCTDIwDN4BW/Wk/VivVsfs9aSVczsgz+yPn8AK6eVmw==</latexit><latexit sha1_base64="QRd5zFnxjVgz7P14NEt+z1rt8hE=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwY0lUUGXRTcuK9gLJLFMppN26MwkzEyEElJ8FTcuFHHrc7jzbZy2WWjrDwMf/zmHc+YPE0aVdpxvq7S0vLK6Vl6vbGxube/Yu3stFacSkyaOWSw7IVKEUUGammpGOokkiIeMtMPhzaTefiRS0Vjc61FCAo76gkYUI22srn2Q+WEEfTmIx2Mv4g/Z6Xke5F276tScqeAiuAVUQaFG1/7yezFOOREaM6SU5zqJDjIkNcWM5BU/VSRBeIj6xDMoECcqyKbn5/DYOD0YxdI8oeHU/T2RIa7UiIemkyM9UPO1iflfzUt1dBVkVCSpJgLPFkUpgzqGkyxgj0qCNRsZQFhScyvEAyQR1iaxignBnf/yIrTOaq7hu4tq/bqIowwOwRE4AS64BHVwCxqgCTDIwDN4BW/Wk/VivVsfs9aSVczsgz+yPn8AK6eVmw==</latexit>
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<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

⇡,�
<latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit> N

<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

N̄
<latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit><latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit><latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit><latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

� U(⇡,�)
<latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit><latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit><latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit><latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit>

⇡,�
<latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit>

⇡,�
<latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit> …
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<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

⇡,�
<latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit> N

<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

N̄<latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit><latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit><latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit><latexit sha1_base64="e3JeALqKx4vUmjlnaNgwC4ZDMBM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiyepYD+gCWV3u2mXbjZxd1MoIb/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMI4ng2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nirIWjUWsugRrJrhkLcONYN1EMRwRwTpkfDvzOxOmNI/lo5kmLIjwUPKQU2ysFGQ+CZFPsMru87xfrbl1dw60SryC1KBAs1/98gcxTSMmDRVY657nJibIsDKcCpZX/FSzBNMxHrKepRJHTAfZ/OgcnVllgMJY2ZIGzdXfExmOtJ5GxHZG2Iz0sjcT//N6qQmvg4zLJDVM0sWiMBXIxGiWABpwxagRU0swVdzeiugIK0yNzaliQ/CWX14l7Yu659a9h8ta46aIowwncArn4MEVNOAOmtACCk/wDK/w5kycF+fd+Vi0lpxi5hj+wPn8AboJkg8=</latexit>

N
<latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit><latexit sha1_base64="on28GHKP34XjzNLIDAHD7AlPQsg=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF09SwX5Iu5Rsmm1Dk+ySZIWy7K/w4kERr/4cb/4b03YP2vpg4PHeDDPzwkRwYz3vG5XW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkgME1yxluVWsG6iGZGhYJ1wcjPzO09MGx6rBztNWCDJSPGIU2Kd9Jj1wwhnd3k+qNa8ujcHXiV+QWpQoDmofvWHMU0lU5YKYkzP9xIbZERbTgXLK/3UsITQCRmxnqOKSGaCbH5wjs+cMsRRrF0pi+fq74mMSGOmMnSdktixWfZm4n9eL7XRdZBxlaSWKbpYFKUC2xjPvsdDrhm1YuoIoZq7WzEdE02odRlVXAj+8surpH1R9726f39Za1wWcZThBE7hHHy4ggbcQhNaQEHCM7zCG9LoBb2jj0VrCRUzx/AH6PMHso2QSA==</latexit>

� U(⇡,�)
<latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit><latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit><latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit><latexit sha1_base64="rR2Cw6gXKABzieQ4NZDFw6NJwFM=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgVtCQi6LLoxmUF0xaaUCaTSTt0JgkzE6GE+Blu/BU3LhRxqSv/xkmbRW09MMzhnHu59x4/YVQqy/oxlpZXVtfWKxvVza3tnV1zb78t41Rg4uCYxaLrI0kYjYijqGKkmwiCuM9Ixx/dFH7ngQhJ4+hejRPicTSIaEgxUlrqm9bZY+b6MQvkmOsvczFi0Mnz+qzqJjQ/dSUdcHTSN2tWw5oALhK7JDVQotU3v9wgxiknkcIMSdmzrUR5GRKKYkbyqptKkiA8QgPS0zRCnEgvm1yWw2OtBDCMhX6RghN1tiNDXBY76kqO1FDOe4X4n9dLVXjlZTRKUkUiPB0UpgyqGBYxwYAKghUba4KwoHpXiIdIIKx0mFUdgj1/8iJpnzdsq2HfXdSa12UcFXAIjkAd2OASNMEtaAEHYPAEXsAbeDeejVfjw/icli4ZZc8B+APj+xfN6aFk</latexit>

⇡,�
<latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit>

⇡,�
<latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit><latexit sha1_base64="PRhRBJ1E/JpLLufvRmYY6o3zDJk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEF1ISEXRZdOOygq2FJpTJZNIOnUeYmQglFDf+ihsXirj1K9z5N07aLLT1wDCHc+7l3nuilFFtPO/bqSwtr6yuVddrG5tb2zvu7l5Hy0xh0saSSdWNkCaMCtI21DDSTRVBPGLkPhpdF/79A1GaSnFnxikJORoImlCMjJX67kGeB5FksR5z+wUpnZwGmg44mvTdutfwpoCLxC9JHZRo9d2vIJY440QYzJDWPd9LTZgjZShmZFILMk1ShEdoQHqWCsSJDvPpCRN4bJUYJlLZJwycqr87csR1saOt5MgM9bxXiP95vcwkl2FORZoZIvBsUJIxaCQs8oAxVQQbNrYEYUXtrhAPkULY2NRqNgR//uRF0jlr+F7Dvz2vN6/KOKrgEByBE+CDC9AEN6AF2gCDR/AMXsGb8+S8OO/Ox6y04pQ9++APnM8fQjyX9g==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit>

+
<latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit><latexit sha1_base64="aWOcHJrcbrsxJSLO3n80z068CGE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mEmCfkSHkoecUWOlxkW/XHGr7hxklXg5qUCOer/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxPe+BmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S1mXVc6te46pSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPcYWMrw==</latexit> …

Mesons,  Nucleons,  Dense Baryonic Matter
and

Functional Renormalisation Group

Chiral nucleon - meson Lagrangian  

Potential               : polynomial in                     constructed to 
reproduce vacuum physics and equilibrium nuclear matter
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PHYSIK
DEPARTMENT

U(�,⇡)

Prog. Part. Nucl. Phys. 91 (2017) 347Review:   M. Drews,  W. W.  :

 isoscalar & isovector 
current-current interactions 
mediated by heavy vector fields

Nambu-Goldstone boson     and “heavy” ⇡
<latexit sha1_base64="mJyJbMHN1k5H9fIK6nZtn9FcV9Y=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0TPBIsCEj2Fhp4Lp5EEke61liryBl84Fb9xreAmid+CWpQ4nWwP0KYkmyhApDONa673upCXOsDCOczmtBpmmKyQSPaN9SgROqw3yRfI4urBKjoVT2CIMW6u+NHCe6yGYnE2zGetUrxP+8fmaGt2HORJoZKsjyoWHGkZGoqAHFTFFi+MwSTBSzWREZY4WJsWXVbAn+6pfXSeeq4XsN//G63rwr66jCGZzDJfhwA014gBa0gcAUnuEV3pzceXHenY/laMUpd07hD5zPH0BnlAs=</latexit><latexit sha1_base64="mJyJbMHN1k5H9fIK6nZtn9FcV9Y=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0TPBIsCEj2Fhp4Lp5EEke61liryBl84Fb9xreAmid+CWpQ4nWwP0KYkmyhApDONa673upCXOsDCOczmtBpmmKyQSPaN9SgROqw3yRfI4urBKjoVT2CIMW6u+NHCe6yGYnE2zGetUrxP+8fmaGt2HORJoZKsjyoWHGkZGoqAHFTFFi+MwSTBSzWREZY4WJsWXVbAn+6pfXSeeq4XsN//G63rwr66jCGZzDJfhwA014gBa0gcAUnuEV3pzceXHenY/laMUpd07hD5zPH0BnlAs=</latexit><latexit sha1_base64="mJyJbMHN1k5H9fIK6nZtn9FcV9Y=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0TPBIsCEj2Fhp4Lp5EEke61liryBl84Fb9xreAmid+CWpQ4nWwP0KYkmyhApDONa673upCXOsDCOczmtBpmmKyQSPaN9SgROqw3yRfI4urBKjoVT2CIMW6u+NHCe6yGYnE2zGetUrxP+8fmaGt2HORJoZKsjyoWHGkZGoqAHFTFFi+MwSTBSzWREZY4WJsWXVbAn+6pfXSeeq4XsN//G63rwr66jCGZzDJfhwA014gBa0gcAUnuEV3pzceXHenY/laMUpd07hD5zPH0BnlAs=</latexit><latexit sha1_base64="mJyJbMHN1k5H9fIK6nZtn9FcV9Y=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CRbBVZkRQZdFNy4r2Ad0hpLJpG1oJhmSTKEM/RM3LhRx65+482/MtLPQ1gMhh3PuJScnSjnTxvO+ncrG5tb2TnW3trd/cHjkHp90tMwUoW0iuVS9CGvKmaBtwwynvVRRnEScdqPJfeF3p1RpJsWTmaU0TPBIsCEj2Fhp4Lp5EEke61liryBl84Fb9xreAmid+CWpQ4nWwP0KYkmyhApDONa673upCXOsDCOczmtBpmmKyQSPaN9SgROqw3yRfI4urBKjoVT2CIMW6u+NHCe6yGYnE2zGetUrxP+8fmaGt2HORJoZKsjyoWHGkZGoqAHFTFFi+MwSTBSzWREZY4WJsWXVbAn+6pfXSeeq4XsN//G63rwr66jCGZzDJfhwA014gBa0gcAUnuEV3pzceXHenY/laMUpd07hD5zPH0BnlAs=</latexit>

�
<latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit>

� = ⇡2 + �2
<latexit sha1_base64="wHDFjc1WKtZTCf6lNmkv1hYf8Y4=">AAACDXicbVDLSgMxFM34rPU16tJNsAqCUGaKoBuh6MZlBfuAzrRkMpk2NJkMSUYoQ3/Ajb/ixoUibt2782/MtLPQ1gMhh3Pu5d57goRRpR3n21paXlldWy9tlDe3tnd27b39lhKpxKSJBROyEyBFGI1JU1PNSCeRBPGAkXYwusn99gORior4Xo8T4nM0iGlEMdJG6tvHHh5SeAW9QLBQjbn5Mi+hk14NnkFP0QFHvVrfrjhVZwq4SNyCVECBRt/+8kKBU05ijRlSqus6ifYzJDXFjEzKXqpIgvAIDUjX0Bhxovxses0EnhglhJGQ5sUaTtXfHRniKt/UVHKkh2rey8X/vG6qo0s/o3GSahLj2aAoZVALmEcDQyoJ1mxsCMKSml0hHiKJsDYBlk0I7vzJi6RVq7pO1b07r9SvizhK4BAcgVPgggtQB7egAZoAg0fwDF7Bm/VkvVjv1sesdMkqeg7AH1ifP/hImtg=</latexit><latexit sha1_base64="wHDFjc1WKtZTCf6lNmkv1hYf8Y4=">AAACDXicbVDLSgMxFM34rPU16tJNsAqCUGaKoBuh6MZlBfuAzrRkMpk2NJkMSUYoQ3/Ajb/ixoUibt2782/MtLPQ1gMhh3Pu5d57goRRpR3n21paXlldWy9tlDe3tnd27b39lhKpxKSJBROyEyBFGI1JU1PNSCeRBPGAkXYwusn99gORior4Xo8T4nM0iGlEMdJG6tvHHh5SeAW9QLBQjbn5Mi+hk14NnkFP0QFHvVrfrjhVZwq4SNyCVECBRt/+8kKBU05ijRlSqus6ifYzJDXFjEzKXqpIgvAIDUjX0Bhxovxses0EnhglhJGQ5sUaTtXfHRniKt/UVHKkh2rey8X/vG6qo0s/o3GSahLj2aAoZVALmEcDQyoJ1mxsCMKSml0hHiKJsDYBlk0I7vzJi6RVq7pO1b07r9SvizhK4BAcgVPgggtQB7egAZoAg0fwDF7Bm/VkvVjv1sesdMkqeg7AH1ifP/hImtg=</latexit><latexit sha1_base64="wHDFjc1WKtZTCf6lNmkv1hYf8Y4=">AAACDXicbVDLSgMxFM34rPU16tJNsAqCUGaKoBuh6MZlBfuAzrRkMpk2NJkMSUYoQ3/Ajb/ixoUibt2782/MtLPQ1gMhh3Pu5d57goRRpR3n21paXlldWy9tlDe3tnd27b39lhKpxKSJBROyEyBFGI1JU1PNSCeRBPGAkXYwusn99gORior4Xo8T4nM0iGlEMdJG6tvHHh5SeAW9QLBQjbn5Mi+hk14NnkFP0QFHvVrfrjhVZwq4SNyCVECBRt/+8kKBU05ijRlSqus6ifYzJDXFjEzKXqpIgvAIDUjX0Bhxovxses0EnhglhJGQ5sUaTtXfHRniKt/UVHKkh2rey8X/vG6qo0s/o3GSahLj2aAoZVALmEcDQyoJ1mxsCMKSml0hHiKJsDYBlk0I7vzJi6RVq7pO1b07r9SvizhK4BAcgVPgggtQB7egAZoAg0fwDF7Bm/VkvVjv1sesdMkqeg7AH1ifP/hImtg=</latexit><latexit sha1_base64="wHDFjc1WKtZTCf6lNmkv1hYf8Y4=">AAACDXicbVDLSgMxFM34rPU16tJNsAqCUGaKoBuh6MZlBfuAzrRkMpk2NJkMSUYoQ3/Ajb/ixoUibt2782/MtLPQ1gMhh3Pu5d57goRRpR3n21paXlldWy9tlDe3tnd27b39lhKpxKSJBROyEyBFGI1JU1PNSCeRBPGAkXYwusn99gORior4Xo8T4nM0iGlEMdJG6tvHHh5SeAW9QLBQjbn5Mi+hk14NnkFP0QFHvVrfrjhVZwq4SNyCVECBRt/+8kKBU05ijRlSqus6ifYzJDXFjEzKXqpIgvAIDUjX0Bhxovxses0EnhglhJGQ5sUaTtXfHRniKt/UVHKkh2rey8X/vG6qo0s/o3GSahLj2aAoZVALmEcDQyoJ1mxsCMKSml0hHiKJsDYBlk0I7vzJi6RVq7pO1b07r9SvizhK4BAcgVPgggtQB7egAZoAg0fwDF7Bm/VkvVjv1sesdMkqeg7AH1ifP/hImtg=</latexit>

g
<latexit sha1_base64="0F/Ca54pSNT5d9618qokqoUirmM=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorQcy7LtVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIgqNFQ==</latexit><latexit sha1_base64="0F/Ca54pSNT5d9618qokqoUirmM=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorQcy7LtVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIgqNFQ==</latexit><latexit sha1_base64="0F/Ca54pSNT5d9618qokqoUirmM=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorQcy7LtVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIgqNFQ==</latexit><latexit sha1_base64="0F/Ca54pSNT5d9618qokqoUirmM=">AAAB6XicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxiv2ANpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOsLCw/vzLAzb5hKYdDzvp3S2vrG5lZ5u7Kzu7d/4B4etUySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+H49tZvf3EtRGJesRJyoOYDpWIBKNorQcy7LtVr+bNRVbBL6AKhRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIuxYVjbkJ8vmmU3JmnQGJEm2fQjJ3f0/kNDZmEoe2M6Y4Msu1mflfrZthdB3kQqUZcsUWH0WZJJiQ2dlkIDRnKCcWKNPC7krYiGrK0IZTsSH4yyevQuui5lu+v6zWb4o4ynACp3AOPlxBHe6gAU1gEMEzvMKbM3ZenHfnY9FacoqZY/gj5/MHIgqNFQ==</latexit>

�2
log�
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between effective actions at given values of temperature and
chemical potential, �k(T, µ), and exactly at the phase transi-
tion, �k(0, µc). It is given by the flow equation

k  k�̄k(T, µ) =

�
+

 ⇤⇤⇤⇤⇤
T,µ

�
�

+

 ⇤⇤⇤⇤⇤
T=0,µ=µc

.

(18)

The full circles represent the effects of the nucleons, while the
dashed circles are the mesonic loops. The dots indicate full
propagators, while the cross-circles stand for the regulator Rk.
When mesonic loops are ignored, only the nucleons contribute
to the flow, and the integration gives their quasiparticle Fermi-
gas pressure, as in the mean-field approximation, Eq. (8). In
leading order of the derivative expansion the effective action
takes the form

�k =

�
d4x

⌅
1

2
 µ⇧

†  µ⇧+ Uk

⇧
, (19)

where Uk is the scale-dependent effective potential. The flow
equation simplifies now to an equation for the difference

Ūk(T, µ) = Uk(T, µ)� Uk(0, µc) . (20)

For vanishing temperature, the integral extends over all four
dimensions with measure

↵ dp0

2⇤

↵ d3p
(2⇤)3 , while for finite tem-

peratures the momentum trace splits into a sum over Matsu-
bara frequencies and a three-dimensional integral over spa-
tial momenta, T

⌦
n

↵ d3p
(2⇤)3 . The integrals and the Matsubara

sums can be evaluated explicitly for the spatial Litim regulator
(16). The flow equation for the effective potential Ūk becomes

 kŪk(T, µ) = f(T, µ)� f(0, µc) (21)

with

f(T, µ) =
k4

12⇥2

⌃
3
�
1 + 2nB(E⇤)

⇥

E⇤
+

1 + 2nB(E⌅)

E⌅

�
8
�
1� nF(EN , µeff)� nF(EN ,�µeff)

⇥

EN

⌥
.

(22)

Here,

E2
⇤ = k2 +m2

⇤ , E2
⌅ = k2 +m2

⌅ , E2
N = k2 + g2s⌅

2 ,

m2
⇤ = U 0

k(⇤) , m2
⌅ = U 0

k(⇤) + 2⇤U 00
k (⇤) ,

µeff = µ� gv ⌃0,k ,

nB(E) =
1

e�E �1
, and nF(E, µ) =

1

e�(E�µ) +1
.

(23)

In the limit T ⇧ 0 the finite-temperature flow equation re-
duces correctly to the expression obtained at T = 0 with the

3d-cutoff function [44, 45]. The prefactors account for the
number of degrees of freedom (for nucleons, the number of
flavors, Nf = 2, times a factor of 4 from the Dirac trace).

In addition to the flow equation for the effective action,
the ⌃0 field must be computed self-consistently. Therefore,
at each momentum scale k we solve the mean-field equation
for ⌃0,k,

 Uk

 ⌃0,k
= 0 . (24)

The only dependence on ⌃0,k appears in the mass term and
the fermionic loop. Hence, ⌃0,k is given by the solution of the
flow equation

 k ⌃0,k = � 2gv k4

3⇥2m2
v

 

 µ

⌅
nF(EN , µeff) + nF(EN ,�µeff)

EN

⇧
.

(25)

In this equation, the effective baryon chemical potential,
µeff = µ� gv⌃0,k, depends also on the field ⌃0,k, and both
⌃0,k and E2

N = k2 + g2s⌅
2 depend on the scale k. The initial

condition for the flow equation is

⌃0,�(⇤) ⇤ 0 . (26)

The ultraviolet scale, ⇥, is a parameter of the model which
must be sufficiently large in order to allow for the relevant
fluctuation effects and small enough to render the description
in terms of the model degrees of freedom realistic; we choose
⇥ = 1.4 GeV. The flow equation is then solved for a given
temperature and chemical potential. The model should be re-
liably applicable for temperatures up to at least 100 MeV and
densities up to about twice the saturation density n0 of nuclear
matter. At much higher densities, the field dependence of the
Yukawa couplings gs and gv can no longer be ignored.

Once fluctuations are taken into account, a readjustment of
the potential parameters is required. If the parametrization
(14) is chosen for the potential UMF, the nuclear equilibrium
density comes out too low by about ten percent after fluctua-
tions are taken into account. The reason is that the µ depen-
dence of the thermodynamical potential U is more involved
due to the influence of the mesonic fluctuations. It is neces-
sary to readjust the parameters in such a way that the nuclear
physics constraints are reproduced in the presence of fluctu-
ations. The parameters of the potential used in the following
are:

gs = 10 ,
gv
mv

= 1.02 · 10�2 MeV�1 ,

a2 = 65.9 , a3 = 5.55 · 10�3 MeV�2 ,

and a4 = 8.38 · 10�5 MeV�4 .

(27)

The resulting nuclear matter quantities are listed in Table I.
The mass of the ⌅ boson (not to be confused with the position
of the complex pole at

⌥
s ⌅ (500 � i 300) MeV in the I =

0 s-wave ⇥⇥ T matrix [46, 47]) becomes m⌅ ⌃ 770 MeV
with inclusion of mesonic fluctuations. Not surprisingly, it is
significantly larger than the sigma mass used previously at the
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Wetterich’s FRG flow equations 

�
k=⇤[�] = S

�
k

[�]

�
k=0[�] = �[�]

Figure 6: The flow of the effective action �k in the infinite-dimensional space spanned by all oper-
ators allowed by the symmetries of the theory. The dynamics as a function of the renormalization
scale k is governed by the flow equation.

the k-dependent effective action parallels the discussion leading to Eq. (50). The
partition function is

Z
k

[J ] = eWk[J ] =

Z
D⇠ e�Sk[⇠,J ] . (77)

The classical field,

� =
�W

k

[J ]

�J
= h⇠i

J

, (78)

is computed from the k-dependent Schwinger functional W
k

[J ]. The k-dependent
effective action is defined as a slight modification of the Legendre transform12. If
e�
k

[�] denotes the Legendre transform of W
k

[J ], then

�
k

[�] = e�
k

[�] � �S
k

[�] = �W
k

[J ] + �>J � 1

2
�>R

k

�. (79)

The action �
k

is designed in such a way that it interpolates between the microscopic
action (at the UV scale k = ⇤) and the full quantum effective action (in the limit
k ! 0), as illustrated in Fig.6.

Derivatives of the effective action with respect to the fields (with the short-hand
notation ��p ⌘ �

��p
) are defined as follows:

�
(n,m)
k

(p1, . . . , pn, q1, . . . , qm) ⌘ !
� �>

p
1

· · ·!� �>
pn

�
k

 
� �q

1

· · · � �qm
. (80)

For the flow equation the second derivative of the effective action is needed. This

12 This modification establishes the correct connection between �k and the microscopic action S

in the limit k ! ⇤.
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where � and  are the bosonic and fermionic components of the classical field
� in analogy to Eq. (43). With these definitions we can now write down the flow
equation for the effective action �

k

as it was first derived by Wetterich [81]:

k
@�

k

[�]

@k
= =

1

2
Tr


k
@R

k

@k
·
⇣
�

(1,1)
k

[�] + R
k

⌘�1
�

. (82)

Wetterich’s flow equation relates the change of the k-dependent effective action
to a one-loop diagram. In general, the flow equation is a functional differential
equation because � depends on space-time coordinates. The trace goes over inter-
nal and space-time indices. Moreover, it extends over the bosonic and fermionic
subspaces as indicated in the structure of the matrix (81). It is understood that the
fermionic subspace comes with an additional minus sign. In the pictorial version of
the flow equation, the loop stands for the propagator of any of the active (bosonic
and fermionic) degrees of freedom; the dot indicates that this is the full propaga-
tor. The cross symbolizes the insertion of the regulator function and its derivative,
k @Rk

@k

.
The k-dependent effective action interpolates by construction between the mi-

croscopic and quantum effective action, which can be seen as follows:

1. By expanding the action around the classical (background) field �, it is easy
to derive from Eq. (79) that

e��k[�] =

Z
D⇠ e�S[�+⇠]+

��k
�� ⇠� 1

2

⇠

>
Rk⇠. (83)

For k ' ⇤, the regulator function R
k

is required to be large. Consequently,
�1

2⇠>R
k

⇠ leads to a delta-functional �[⇠]. Only the classical field configu-

ration contributes to the path integral and therefore �
k

[�]
k!⇤���! S[�]. The

regulator equips all particles with large effective masses. Consequently, all
fluctuations around the classical field configuration are highly suppressed
and only the classical configuration contributes.
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Classes of mesonic and baryonic fluctuations 
treated non-perturbatively in the FRG approach
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FIG. 2. The equation of state for different proton fractions x at van-
ishing temperature. The dashed curve denotes the absolute minimum
of the energy per particle. The dotted line results from a Maxwell
construction.
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at non-vanishing density, which can be obtained in a Maxwell
construction from the energy per particle, as depicted by the
dotted line in Fig. 2 for x = 0.1. Finally, for x smaller than
a critical value of x = 0.045 the energy per particle is rais-
ing monotonously as a function of density. There is no longer
a second minimum and the coexistence region vanishes alto-
gether as is seen in Fig. 3.

If the temperature is increased, the phase coexistence re-
gion melts until it disappears at a certain x-dependent crit-
ical temperature, which is characterized by a second-order
critical endpoint. From the behavior of the coexistence re-
gions one can read off the critical endpoint for symmetric
matter, which is located at a temperature T = 18.3 MeV and
a critical density n = 0.053 fm�3. These values are in ex-
cellent agreement with analyses of compound nuclear reac-
tions and multifragmentation experiments, which give criti-
cal temperatures of T = 17.9± 0.4 MeV and critical densi-
ties � = 0.06± 0.01 fm�3 [40, 41]. The fate of the critical
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FIG. 4. The equation of state for pure neutron matter with
Esym = 32 MeV. The gray band shows QMC results [11] with
32.0 MeV  Esym  33.7 MeV
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FIG. 5. The equation of state for pure neutron matter. The gray
band are our results with 29 MeV  Esym  33 MeV. For reference
predictions from ChEFT (full line, [5]), QMC based on realistic po-
tentials (dashed, [39]), QMC based on chiral potentials (dotted, [13])
as well as the Akmal-Pandharipande-Ravenhall EoS (dashed-dotted,
[28]) are shown.

endpoint as the proton fraction x is varied, is indicated by the
dotted curve. We note that our idealized model ignores surface
effects as well as Coulomb repulsion. In realistic scenarios at
low densities the effects of light clusters are not taken into ac-
count. A study in the framework of relativistic mean field and
microscopic quantum statistical models showed a moderate
influence on the position of the critical endpoint [42].

We want to study in more detail the equation of state for
pure neutron matter in comparison with the literature. First
the coupling G� is fixed to reproduce Esym = 32 MeV. The
L parameter corresponding to the slope of the symmetry en-
ergy as defined in Eq. (15) is then L = 66.3 MeV, close to the
empirical value 40 MeV ⇥ L ⇥ 62 MeV [33].

In Fig. 4 the energy per particle is shown as a function of
density (black line). In comparison, results obtained in a quan-

From symmetric to asymmetric nuclear matter 
in the Chiral FRG approach

FRG results (non-perturbative) 
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Chiral EFT calculations

Liquid-gas phase transition: 
Evolution of coexistence regions from 
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matter, which is located at a temperature T = 18.3 MeV and
a critical density n = 0.053 fm�3. These values are in ex-
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as well as the Akmal-Pandharipande-Ravenhall EoS (dashed-dotted,
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endpoint as the proton fraction x is varied, is indicated by the
dotted curve. We note that our idealized model ignores surface
effects as well as Coulomb repulsion. In realistic scenarios at
low densities the effects of light clusters are not taken into ac-
count. A study in the framework of relativistic mean field and
microscopic quantum statistical models showed a moderate
influence on the position of the critical endpoint [42].

We want to study in more detail the equation of state for
pure neutron matter in comparison with the literature. First
the coupling G� is fixed to reproduce Esym = 32 MeV. The
L parameter corresponding to the slope of the symmetry en-
ergy as defined in Eq. (15) is then L = 66.3 MeV, close to the
empirical value 40 MeV ⇥ L ⇥ 62 MeV [33].

In Fig. 4 the energy per particle is shown as a function of
density (black line). In comparison, results obtained in a quan-
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Chiral Nucleon-Meson field theory and Functional Renormalisation Group

Chiral order parameter : h�iT,µ = f⇤
⇡(T, µ)
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ture. Using a statistical model a chemical freeze-out boundary
curve in the (T, µ) has been extracted [? ]. For small baryon
chemical potentials the freeze-out temperature turns out to be
very close to the transition temperature of the chiral crossover
as inferred from lattice QCD computations. If such a cor-
respondence between chemical freeze-out and chiral transi-
tion would remain valid also for large chemical potentials, one
would be tempted to conclude that the chiral phase transition
leaks well into the nuclear physics terrain that is properly de-
scribed by the present chiral chiral nucleon-meson model. It is
therefore of interest to explore whether the model as it stands
would support or disprove such an interpretation.

A partial answer has already been given in ref.[? ]. Their
mean-field analysis shows no decreasing chiral condensate
near freeze-out at large chemical potentials. Here we repeat
and extend this computation, now with the effects from ther-
mal pion loops included. As a typical example, the ⇥ field
representing the chiral condensate is plotted as a function of
temperature for a fixed chemical potential µ = 760 MeV
in Fig. 6. At this value of µ the freeze-out point derived
from the statistical model analysis is located at a tempera-
ture T = 56+9.6

�2.0 MeV. If there were a chiral phase transition
nearby, the condensate would change significantly and drop
rapidly to a small value. This is not seen in Fig. 6 where
the sigma field is plotted both at the mean-field level and
with the fluctuations taken into account using the FRG. One
observes that the magnitude of the chiral condensate is still
large up to temperatures around 100 MeV and chiral symme-
try remains spontaneously broken, as already demonstrated
in Fig. 7. Chemical freeze-out and chiral restoration are not
connected or intertwined at baryon chemical potentials char-
acteristic of the nuclear physics region and beyond.

In Fig. 7, the contours of the normalized condensate,
⇥/f� , are plotted for chemical potentials 700 MeV ⇤ µ ⇤
950 MeV. We see that the condensate stays above 2/3 of its
vacuum value throughout this region. We therefore conclude
that chiral symmetry is not restored and there is no critical
endpoint within the region 700 MeV ⇤ µ ⇤ 950 MeV and
for temperatures T ⇤ 100 MeV.

It should of course be pointed out that the chiral phase
transition or the crossover itself cannot be reliably addressed
in our model. The effective potential has been adjusted at
the liquid-gas phase transition in a Taylor expansion around
⇥ = f� . It is therefore predictive only for values of ⇥ not
too far from f� , whereas ⇥ changes rapidly in the vicinity of
the phase transition or crossover. It is nonetheless instructive
to extrapolate and examine where the phase transition actually
takes place in the model. In the mean-field approximation, the
condensate is seen to jump discontinuously to zero already at
a chemical potential of µ = 955 MeV which translates to a
density of about 1.5 times saturation density. This restricts the
applicability of the mean-field version to a relatively narrow
range around normal nuclear densities and the liquid-gas tran-
sition. Once thermal fluctuations are properly treated using
the FRG approach, the chiral condensate remains finite up to
a chemical potential µ = 1.15 MeV, or densities beyond 2.5
times nuclear saturation density. While at such large values
of the chemical potential, the field-dependence of the Yukawa
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FIG. 7. Contour plots of �/f� . Within the region of applicability of
the chiral nucleon-meson model, the condensate is still non-zero and
chiral symmetry is not restored.

couplings should already be taken into account, the fact that
fluctuations tend to stabilize the hadronic phase of sponta-
neoulsly broken chiral symmetry up to quite high baryon den-
sities emerges as a robust result.

C. Fluctuation effects at the critical endpoint

The thermal fluctuation effects included in the present FRG
calculation are also important for the description of critical be-
havior in the vicinity of the endpoint of the first-order liquid-
gas transition. As already discussed in [? ] for the present
model, a mean-field calculation cannot be expected to be reli-
able close to the phase transition.

To assess the magnitude of these fluctuations, we compare
results for the chiral susceptibility (associated with the mass of
the ⇥ mode) from the FRG calculation to those from a mean-
field calculation. A technically similar calculation [? ] for
the critical region in a quark-meson model found only a rela-
tively narrow region around the critical endpoint (in this case
of the chiral phase transition) in which fluctuations dominate.
Compared to the mean-field calculation, the critical region in
those RG results was much compressed. While the calcula-
tions performed with the quark-meson model were focused
on quark-number susceptibilities, the results guide our expec-
tations also for the present model. In the PQM study [? ], a
smoothing of the observables around the chiral crossover line
appeared once fluctuations were included.

In Figs. 8 and 9, contour lines for the chiral susceptibility,
⇤⇥ = m�2

⇥ , are shown in the T �µ plane. To facilitate a com-
parison, the susceptibilities are normalized to their respective
vacuum expectation values according to ⇤⇥(µ, T ) ⇥ m2

⇥,vac.
Qualitatively similarly to the PQM results in [? ] for the chi-
ral transition, we find in the nucleon-meson model that there is
an extended region above the critical endpoint where the sus-
ceptibility in the mean-field calculation remains large. This
region is elongated along an extrapolation of the first-order
line beyond the critical endpoint. In contrast, the fluctuation-
dominated region in the RG calculation is much more concen-

h�i(T, µ)
f⇡
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CHIRAL ORDER PARAMETER in NEUTRON MATTER

Chiral order parameter :  
sigma field  

in-medium pion decay constant 
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Important role of  fluctuations  
 (pionic,  nucleon-hole,  

many-body correlations) 
 beyond mean-field approximation:

NO first-order 
chiral phase transition 

in the n-star density range

Chiral Nucleon-Meson field theory and Functional Renormalization Group
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0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

E [GeV · fm�3]
<latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

1
<latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit>

10
<latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit>

100
<latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit>

1000
<latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit>

0.15
<latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit>

0.7
<latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit>

1.5
<latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit>

In[2223]:=
Plot@dP@ED, 8E, 0.1, 1.5<D
Show@%, Frame Ø True, FrameLabel Ø 8"energy density @GeVêfm^3D", "sound velocity cs^2"< D

Out[2223]=
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0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>

0.0
<latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.6
<latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit>

0.6
<latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit>

0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>

0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

1.2
<latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit>

1.4
<latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit>

c2s =
@P

@E
<latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit>

E [GeV · fm�3]
<latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit>

⇢ [fm�3]
<latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit>

0.8
<latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit>

0.6
<latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit>

0.4
<latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit>

0.2
<latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit>

1.0
<latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit>

n [fm�3]
<latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit>

Pressure
<latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit>

P(E)
<latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit>


MeV
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�

<latexit sha1_base64="zs+A9Kl5663aP5AN8UUaLOTukUI=">AAACC3icbVC7SsRAFJ34dn2tWtoMLoKVJCpouWhjIyi4D0jiMpm92R2cZMLMjbCE9Db+io2FIrb+gJ1/4+yj0NVTHc45l3vviTIpDLrulzMzOze/sLi0XFlZXVvfqG5uNY3KNYcGV1LpdsQMSJFCAwVKaGcaWBJJaEV350O/dQ/aCJXe4CCDMGG9VMSCM7RSp7pbBFFMAwkx+sUlNANl0zRObo/KQIteH8OyU625B+4I9C/xJqRGJrjqVD+DruJ5AilyyYzxPTfDsGAaBZdQVoLcQMb4HeuBb2nKEjBhMfqlpHtW6dJY2SNUinSk/pwoWGLMIIlsMmHYN9PeUPzP83OMT8NCpFmOkPLxojiXFBUdFkO7QgNHObCEcS3srZT3mWYcbX0VW4I3/fJf0jw88Cy/Pq7VzyZ1LJEdskv2iUdOSJ1ckCvSIJw8kCfyQl6dR+fZeXPex9EZZzKzTX7B+fgGEwSbEA==</latexit><latexit sha1_base64="zs+A9Kl5663aP5AN8UUaLOTukUI=">AAACC3icbVC7SsRAFJ34dn2tWtoMLoKVJCpouWhjIyi4D0jiMpm92R2cZMLMjbCE9Db+io2FIrb+gJ1/4+yj0NVTHc45l3vviTIpDLrulzMzOze/sLi0XFlZXVvfqG5uNY3KNYcGV1LpdsQMSJFCAwVKaGcaWBJJaEV350O/dQ/aCJXe4CCDMGG9VMSCM7RSp7pbBFFMAwkx+sUlNANl0zRObo/KQIteH8OyU625B+4I9C/xJqRGJrjqVD+DruJ5AilyyYzxPTfDsGAaBZdQVoLcQMb4HeuBb2nKEjBhMfqlpHtW6dJY2SNUinSk/pwoWGLMIIlsMmHYN9PeUPzP83OMT8NCpFmOkPLxojiXFBUdFkO7QgNHObCEcS3srZT3mWYcbX0VW4I3/fJf0jw88Cy/Pq7VzyZ1LJEdskv2iUdOSJ1ckCvSIJw8kCfyQl6dR+fZeXPex9EZZzKzTX7B+fgGEwSbEA==</latexit><latexit sha1_base64="zs+A9Kl5663aP5AN8UUaLOTukUI=">AAACC3icbVC7SsRAFJ34dn2tWtoMLoKVJCpouWhjIyi4D0jiMpm92R2cZMLMjbCE9Db+io2FIrb+gJ1/4+yj0NVTHc45l3vviTIpDLrulzMzOze/sLi0XFlZXVvfqG5uNY3KNYcGV1LpdsQMSJFCAwVKaGcaWBJJaEV350O/dQ/aCJXe4CCDMGG9VMSCM7RSp7pbBFFMAwkx+sUlNANl0zRObo/KQIteH8OyU625B+4I9C/xJqRGJrjqVD+DruJ5AilyyYzxPTfDsGAaBZdQVoLcQMb4HeuBb2nKEjBhMfqlpHtW6dJY2SNUinSk/pwoWGLMIIlsMmHYN9PeUPzP83OMT8NCpFmOkPLxojiXFBUdFkO7QgNHObCEcS3srZT3mWYcbX0VW4I3/fJf0jw88Cy/Pq7VzyZ1LJEdskv2iUdOSJ1ckCvSIJw8kCfyQl6dR+fZeXPex9EZZzKzTX7B+fgGEwSbEA==</latexit><latexit sha1_base64="zs+A9Kl5663aP5AN8UUaLOTukUI=">AAACC3icbVC7SsRAFJ34dn2tWtoMLoKVJCpouWhjIyi4D0jiMpm92R2cZMLMjbCE9Db+io2FIrb+gJ1/4+yj0NVTHc45l3vviTIpDLrulzMzOze/sLi0XFlZXVvfqG5uNY3KNYcGV1LpdsQMSJFCAwVKaGcaWBJJaEV350O/dQ/aCJXe4CCDMGG9VMSCM7RSp7pbBFFMAwkx+sUlNANl0zRObo/KQIteH8OyU625B+4I9C/xJqRGJrjqVD+DruJ5AilyyYzxPTfDsGAaBZdQVoLcQMb4HeuBb2nKEjBhMfqlpHtW6dJY2SNUinSk/pwoWGLMIIlsMmHYN9PeUPzP83OMT8NCpFmOkPLxojiXFBUdFkO7QgNHObCEcS3srZT3mWYcbX0VW4I3/fJf0jw88Cy/Pq7VzyZ1LJEdskv2iUdOSJ1ckCvSIJw8kCfyQl6dR+fZeXPex9EZZzKzTX7B+fgGEwSbEA==</latexit>
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<latexit sha1_base64="ZzRkIrV2Imu6hWwjXPT6GkFsCfk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzdCBfuAJJbJZNIOnUzCzEQoIQU3/oobF4q49SPc+TdO2yy09cCFwzn3cu89fsKoVJb1bZSWlldW18rrlY3Nre0dc3evLeNUYNLCMYtF10eSMMpJS1HFSDcRBEU+Ix1/eDXxOw9ESBrzOzVKiBehPqchxUhpqWdWM9cPYXM8dm5I28VBrGAY3WfHp7mX98yaVbemgIvELkgNFGj2zC83iHEaEa4wQ1I6tpUoL0NCUcxIXnFTSRKEh6hPHE05ioj0sukTOTzUSgDDWOjiCk7V3xMZiqQcRb7ujJAayHlvIv7nOakKL7yM8iRVhOPZojBlUMVwkggMqCBYsZEmCAuqb4V4gATCSudW0SHY8y8vkvZJ3bbq9u1ZrXFZxFEGVXAAjoANzkEDXIMmaAEMHsEzeAVvxpPxYrwbH7PWklHM7IM/MD5/AAiFl7A=</latexit><latexit sha1_base64="ZzRkIrV2Imu6hWwjXPT6GkFsCfk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzdCBfuAJJbJZNIOnUzCzEQoIQU3/oobF4q49SPc+TdO2yy09cCFwzn3cu89fsKoVJb1bZSWlldW18rrlY3Nre0dc3evLeNUYNLCMYtF10eSMMpJS1HFSDcRBEU+Ix1/eDXxOw9ESBrzOzVKiBehPqchxUhpqWdWM9cPYXM8dm5I28VBrGAY3WfHp7mX98yaVbemgIvELkgNFGj2zC83iHEaEa4wQ1I6tpUoL0NCUcxIXnFTSRKEh6hPHE05ioj0sukTOTzUSgDDWOjiCk7V3xMZiqQcRb7ujJAayHlvIv7nOakKL7yM8iRVhOPZojBlUMVwkggMqCBYsZEmCAuqb4V4gATCSudW0SHY8y8vkvZJ3bbq9u1ZrXFZxFEGVXAAjoANzkEDXIMmaAEMHsEzeAVvxpPxYrwbH7PWklHM7IM/MD5/AAiFl7A=</latexit><latexit sha1_base64="ZzRkIrV2Imu6hWwjXPT6GkFsCfk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzdCBfuAJJbJZNIOnUzCzEQoIQU3/oobF4q49SPc+TdO2yy09cCFwzn3cu89fsKoVJb1bZSWlldW18rrlY3Nre0dc3evLeNUYNLCMYtF10eSMMpJS1HFSDcRBEU+Ix1/eDXxOw9ESBrzOzVKiBehPqchxUhpqWdWM9cPYXM8dm5I28VBrGAY3WfHp7mX98yaVbemgIvELkgNFGj2zC83iHEaEa4wQ1I6tpUoL0NCUcxIXnFTSRKEh6hPHE05ioj0sukTOTzUSgDDWOjiCk7V3xMZiqQcRb7ujJAayHlvIv7nOakKL7yM8iRVhOPZojBlUMVwkggMqCBYsZEmCAuqb4V4gATCSudW0SHY8y8vkvZJ3bbq9u1ZrXFZxFEGVXAAjoANzkEDXIMmaAEMHsEzeAVvxpPxYrwbH7PWklHM7IM/MD5/AAiFl7A=</latexit><latexit sha1_base64="ZzRkIrV2Imu6hWwjXPT6GkFsCfk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgxpKooMuiGzdCBfuAJJbJZNIOnUzCzEQoIQU3/oobF4q49SPc+TdO2yy09cCFwzn3cu89fsKoVJb1bZSWlldW18rrlY3Nre0dc3evLeNUYNLCMYtF10eSMMpJS1HFSDcRBEU+Ix1/eDXxOw9ESBrzOzVKiBehPqchxUhpqWdWM9cPYXM8dm5I28VBrGAY3WfHp7mX98yaVbemgIvELkgNFGj2zC83iHEaEa4wQ1I6tpUoL0NCUcxIXnFTSRKEh6hPHE05ioj0sukTOTzUSgDDWOjiCk7V3xMZiqQcRb7ujJAayHlvIv7nOakKL7yM8iRVhOPZojBlUMVwkggMqCBYsZEmCAuqb4V4gATCSudW0SHY8y8vkvZJ3bbq9u1ZrXFZxFEGVXAAjoANzkEDXIMmaAEMHsEzeAVvxpPxYrwbH7PWklHM7IM/MD5/AAiFl7A=</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>

0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

E [GeV · fm�3]
<latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit><latexit sha1_base64="HMNViuwo1GeGz1fskk7Hpp0m4Zk=">AAACC3icbVDLSsNAFJ34rPUVdelmaBHcWBIVdFkU0WUF+4Aklslk0g6dZMLMRCghXbvxV9y4UMStP+DOv3HaZqGtBy4czrmXe+/xE0alsqxvY2FxaXlltbRWXt/Y3No2d3ZbkqcCkybmjIuOjyRhNCZNRRUjnUQQFPmMtP3B5dhvPxAhKY/v1DAhXoR6MQ0pRkpLXbOSuX4IMxcjBq/y0ci5Ji0XB1zBMLrPjk5yL++aVatmTQDniV2QKijQ6JpfbsBxGpFYYYakdGwrUV6GhKKYkbzsppIkCA9Qjziaxigi0ssmv+TwQCsBDLnQFSs4UX9PZCiSchj5ujNCqi9nvbH4n+ekKjz3MhonqSIxni4KUwYVh+NgYEAFwYoNNUFYUH0rxH0kEFY6vrIOwZ59eZ60jmu2VbNvT6v1iyKOEtgHFXAIbHAG6uAGNEATYPAInsEreDOejBfj3fiYti4Yxcwe+APj8wdBaJqJ</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

1
<latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit><latexit sha1_base64="CDJVxzrUqGie3UEoJUfKtr+q9jU=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9f1vb219Y3Nru7RT3t3bPzisHB23TJJpjk2eyER3QmZQCoVNK6zETqqRxaHEdji+m/ntJ9RGJOrRTlIMYjZUIhKcWSe1814YETrtV6p+zZ+DrBJakCoUaPQrX71BwrMYleWSGdOlfmqDnGkruMRpuZcZTBkfsyF2HVUsRhPk83On5NwpAxIl2pWyZK7+nshZbMwkDl1nzOzILHsz8T+vm9noJsiFSjOLii8WRZkkNiGz38lAaORWThxhXAt3K+Ejphm3LqGyC4Euv7xKWpc16tfow1W1flvEUYJTOIMLoHANdbiHBjSBwxie4RXevNR78d69j0XrmlfMnMAfeJ8/wxiPLQ==</latexit>

10
<latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit><latexit sha1_base64="tocPjZ3Of6Cx/MFmQC0yBvipP6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px7cxvP3FtRKIecJLyIKZDJSLBKFqpk/fCiHjutF+tuXV3DrJKvILUoECzX/3qDRKWxVwhk9SYruemGORUo2CSTyu9zPCUsjEd8q6lisbcBPn83ik5s8qARIm2pZDM1d8TOY2NmcSh7YwpjsyyNxP/87oZRtdBLlSaIVdssSjKJMGEzJ4nA6E5QzmxhDIt7K2EjaimDG1EFRuCt/zyKmld1D237t1f1ho3RRxlOIFTOAcPrqABd9AEHxhIeIZXeHMenRfn3flYtJacYuYY/sD5/AEy949n</latexit>

100
<latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/ x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/ x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/ x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit><latexit sha1_base64="PDKot7XI7mccJIe0GfOAirZSIdk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMeiF48V7Ie0S8mm2TY0yS5JVihLf4UXD4p49ed489+YbfegrQ8GHu/NMDMvTAQ3FuNvr7S2vrG5Vd6u7Ozu7R9UD4/aJk41ZS0ai1h3Q2KY4Iq1LLeCdRPNiAwF64ST29zvPDFteKwe7DRhgSQjxSNOiXXSY9YPI+RjPBtUa7iO50CrxC9IDQo0B9Wv/jCmqWTKUkGM6fk4sUFGtOVUsFmlnxqWEDohI9ZzVBHJTJDND56hM6cMURRrV8qiufp7IiPSmKkMXackdmyWvVz8z+ulNroOMq6S1DJFF4uiVCAbo/ x7NOSaUSumjhCqubsV0THRhFqXUcWF4C+/vEraF3Uf1/37y1rjpoijDCdwCufgwxU04A6a0AIKEp7hFd487b14797HorXkFTPH8Afe5w+i+Y+h</latexit>

1000
<latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit><latexit sha1_base64="nQup15gUu8u7GEz2Pq+4l5G9LtM=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKcyKoMegF48RzAOTEGYnvcmQ2dllZlYIS/7CiwdFvPo33vwbJ8keNLGgoajqprsrSKQwltJvr7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcKGFVZiO9HIokBiKxjfzvzWE2ojYvVgJwn2IjZUIhScWSc9Zt0gJD6ldNovV2iVzkFWiZ+TCuSo98tf3UHM0wiV5ZIZ0/FpYnsZ01ZwidNSNzWYMD5mQ+w4qliEppfNL56SM6cMSBhrV8qSufp7ImORMZMocJ0RsyOz7M3E/7xOasPrXiZUklpUfLEoTCWxMZm9TwZCI7dy4gjjWrhbCR8xzbh1IZVcCP7yy6ukeVH1adW/v6zUbvI4inACp3AOPlxBDe6gDg3goOAZXuHNM96L9+59LFoLXj5zDH/gff4AEzyP2w==</latexit>

0.15
<latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit><latexit sha1_base64="4SCOw3van59jNqQSB71nQYsSUcA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz0mPWCkLhVrzbtlytu1Z2DrBIvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzS+ekjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjM3icDrpAZMbGEMsXtrYSNqKLM2JBKNgRv+eVV0rqoejaz+8tK/SaPowgncArn4MEV1OEOGtAEBhKe4RXeHO28OO/Ox6K14OQzx/AHzucPF8WP3g==</latexit>

0.7
<latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit><latexit sha1_base64="xoTzAhmajVOI+FmdPBl7EiBfdfs=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi1GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSuvQD7Af3V9X6TRFHCU7hDC4ggBrU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+pCY+l</latexit>

1.5
<latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit><latexit sha1_base64="jaCVlFmBRFqsaabH0EV6IZBKCP0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLK6tr6RnmzsrW9s7tX3T9omSTTlDVpIhLdjohhgivWtNwK1k41IzIS7CEa3Uz9hyemDU/UvR2nLJRkoHjMKbFOesy7UYywfzHpVWuBH8yAlgkuSA0KNHrVr24/oZlkylJBjOngILVhTrTlVLBJpZsZlhI6IgPWcVQRyUyYzw6eoBOn9FGcaFfKopn6eyIn0pixjFynJHZoFr2p+J/XyWx8FeZcpZllis4XxZlANkHT71Gfa0atGDtCqObuVkSHRBNqXUYVFwJefHmZtM58HPj47rxWvy7iKMMRHMMpYLiEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4aPpA==</latexit>

In[2223]:=
Plot@dP@ED, 8E, 0.1, 1.5<D
Show@%, Frame Ø True, FrameLabel Ø 8"energy density @GeVêfm^3D", "sound velocity cs^2"< D

Out[2223]=
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0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>

0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>

0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>

0.0
<latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit><latexit sha1_base64="SZZjC3HftaJkvZSXz7qbkcx35GQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FLx4r2A9pS8mm2TY0yS7JrFCW/govHhTx6s/x5r8xbfegrQ9CHu/NMDMvTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGr/rRfrrhvDrJKgpxUIEe9X/7qDmKWKq6RSWptJ/AT7GXUoGCST0vd1PKEsjEd8o6jmipue9l84Sk5c8qARLFxTyOZq787MqqsnajQVSqKI7vszcT/vE6K0XUvEzpJkWu2GBSlkmBMZteTgTCcoZw4QpkRblfCRtRQhi6jkgshWD55lTQvqoFfDe4vK7WbPI4inMApnEMAV1CDO6hDAxgoeIZXePOM9+K9ex+L0oKX9xzDH3ifP55mj54=</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>

0.6
<latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit>

0.6
<latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit><latexit sha1_base64="zsgEn+8rG5bzZllDE4EY/izPPA0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVUY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBp4SPpA==</latexit>

0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>

0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>

1.2
<latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit>

1.4
<latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit>

c2s =
@P

@E
<latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit>

E [GeV · fm�3]
<latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit>

⇢ [fm�3]
<latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit>

0.8
<latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit>

0.6
<latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit>

0.4
<latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit>

0.2
<latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit>

1.0
<latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit>

n [fm�3]
<latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit>

Pressure
<latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit>

P(E)
<latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit>

⇢
<latexit sha1_base64="/h95/3Tsb4ArucV3IQBgOgVxNDE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqAJZTKZtkMnmTAzEUKIv+LGhSJu/RB3/o2TNgttPTDM4Zx7mTMnSDhT2nG+rbX1jc2t7dpOfXdv/+DQPjruKZFKQrtEcCEHAVaUs5h2NdOcDhJJcRRw2g9mt6Xff6RSMRE/6CyhfoQnMRszgrWRRnYj9wLBQ5VF5so9ORVFMbKbTsuZA60StyJNqNAZ2V9eKEga0VgTjpUauk6i/RxLzQinRd1LFU0wmeEJHRoa44gqP5+HL9CZUUI0FtKcWKO5+nsjx5Eq45nJCOupWvZK8T9vmOrxtZ+zOEk1jcnioXHKkRaobAKFTFKieWYIJpKZrIhMscREm77qpgR3+curpHfRcg2/v2y2b6o6anACp3AOLlxBG+6gA10gkMEzvMKb9WS9WO/Wx2J0zap2GvAH1ucP52aVkQ==</latexit><latexit sha1_base64="/h95/3Tsb4ArucV3IQBgOgVxNDE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqAJZTKZtkMnmTAzEUKIv+LGhSJu/RB3/o2TNgttPTDM4Zx7mTMnSDhT2nG+rbX1jc2t7dpOfXdv/+DQPjruKZFKQrtEcCEHAVaUs5h2NdOcDhJJcRRw2g9mt6Xff6RSMRE/6CyhfoQnMRszgrWRRnYj9wLBQ5VF5so9ORVFMbKbTsuZA60StyJNqNAZ2V9eKEga0VgTjpUauk6i/RxLzQinRd1LFU0wmeEJHRoa44gqP5+HL9CZUUI0FtKcWKO5+nsjx5Eq45nJCOupWvZK8T9vmOrxtZ+zOEk1jcnioXHKkRaobAKFTFKieWYIJpKZrIhMscREm77qpgR3+curpHfRcg2/v2y2b6o6anACp3AOLlxBG+6gA10gkMEzvMKb9WS9WO/Wx2J0zap2GvAH1ucP52aVkQ==</latexit><latexit sha1_base64="/h95/3Tsb4ArucV3IQBgOgVxNDE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqAJZTKZtkMnmTAzEUKIv+LGhSJu/RB3/o2TNgttPTDM4Zx7mTMnSDhT2nG+rbX1jc2t7dpOfXdv/+DQPjruKZFKQrtEcCEHAVaUs5h2NdOcDhJJcRRw2g9mt6Xff6RSMRE/6CyhfoQnMRszgrWRRnYj9wLBQ5VF5so9ORVFMbKbTsuZA60StyJNqNAZ2V9eKEga0VgTjpUauk6i/RxLzQinRd1LFU0wmeEJHRoa44gqP5+HL9CZUUI0FtKcWKO5+nsjx5Eq45nJCOupWvZK8T9vmOrxtZ+zOEk1jcnioXHKkRaobAKFTFKieWYIJpKZrIhMscREm77qpgR3+curpHfRcg2/v2y2b6o6anACp3AOLlxBG+6gA10gkMEzvMKb9WS9WO/Wx2J0zap2GvAH1ucP52aVkQ==</latexit><latexit sha1_base64="/h95/3Tsb4ArucV3IQBgOgVxNDE=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuiy6cVnBPqAJZTKZtkMnmTAzEUKIv+LGhSJu/RB3/o2TNgttPTDM4Zx7mTMnSDhT2nG+rbX1jc2t7dpOfXdv/+DQPjruKZFKQrtEcCEHAVaUs5h2NdOcDhJJcRRw2g9mt6Xff6RSMRE/6CyhfoQnMRszgrWRRnYj9wLBQ5VF5so9ORVFMbKbTsuZA60StyJNqNAZ2V9eKEga0VgTjpUauk6i/RxLzQinRd1LFU0wmeEJHRoa44gqP5+HL9CZUUI0FtKcWKO5+nsjx5Eq45nJCOupWvZK8T9vmOrxtZ+zOEk1jcnioXHKkRaobAKFTFKieWYIJpKZrIhMscREm77qpgR3+curpHfRcg2/v2y2b6o6anACp3AOLlxBG+6gA10gkMEzvMKb9WS9WO/Wx2J0zap2GvAH1ucP52aVkQ==</latexit>

0.2
<latexit sha1_base64="dPbvmjVBnwm1KX36nCGplKNk9cc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfQkBS8eK9gPaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3tr6xubW9uFneLu3v7BYenouGniVDNssFjEuh1Sg4IrbFhuBbYTjVSGAlvh+HZWbz2hNjxWD3aSYE/SoeIRZ9Q66zHrhhHxK9Vpv1T2K/5cZBWCHMqQq94vfXUHMUslKssENaYT+IntZVRbzgROi93UYELZmA6x41BRiaaXzReeknPnDEgUa/eUJXP390RGpTETGbpOSe3ILNdm5n+1Tmqj617GVZJaVGzxUZQKYmMyu54MuEZmxcQBZZq7XQkbUU2ZdRkVXQjB8smr0KxWAsf3l+XaTR5HAU7hDC4ggCuowR3UoQEMJDzDK7x52nvx3r2PReual8+cwB95nz+gPo+c</latexit><latexit sha1_base64="dPbvmjVBnwm1KX36nCGplKNk9cc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfQkBS8eK9gPaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3tr6xubW9uFneLu3v7BYenouGniVDNssFjEuh1Sg4IrbFhuBbYTjVSGAlvh+HZWbz2hNjxWD3aSYE/SoeIRZ9Q66zHrhhHxK9Vpv1T2K/5cZBWCHMqQq94vfXUHMUslKssENaYT+IntZVRbzgROi93UYELZmA6x41BRiaaXzReeknPnDEgUa/eUJXP390RGpTETGbpOSe3ILNdm5n+1Tmqj617GVZJaVGzxUZQKYmMyu54MuEZmxcQBZZq7XQkbUU2ZdRkVXQjB8smr0KxWAsf3l+XaTR5HAU7hDC4ggCuowR3UoQEMJDzDK7x52nvx3r2PReual8+cwB95nz+gPo+c</latexit><latexit sha1_base64="dPbvmjVBnwm1KX36nCGplKNk9cc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfQkBS8eK9gPaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3tr6xubW9uFneLu3v7BYenouGniVDNssFjEuh1Sg4IrbFhuBbYTjVSGAlvh+HZWbz2hNjxWD3aSYE/SoeIRZ9Q66zHrhhHxK9Vpv1T2K/5cZBWCHMqQq94vfXUHMUslKssENaYT+IntZVRbzgROi93UYELZmA6x41BRiaaXzReeknPnDEgUa/eUJXP390RGpTETGbpOSe3ILNdm5n+1Tmqj617GVZJaVGzxUZQKYmMyu54MuEZmxcQBZZq7XQkbUU2ZdRkVXQjB8smr0KxWAsf3l+XaTR5HAU7hDC4ggCuowR3UoQEMJDzDK7x52nvx3r2PReual8+cwB95nz+gPo+c</latexit><latexit sha1_base64="dPbvmjVBnwm1KX36nCGplKNk9cc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfQkBS8eK9gPaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3tr6xubW9uFneLu3v7BYenouGniVDNssFjEuh1Sg4IrbFhuBbYTjVSGAlvh+HZWbz2hNjxWD3aSYE/SoeIRZ9Q66zHrhhHxK9Vpv1T2K/5cZBWCHMqQq94vfXUHMUslKssENaYT+IntZVRbzgROi93UYELZmA6x41BRiaaXzReeknPnDEgUa/eUJXP390RGpTETGbpOSe3ILNdm5n+1Tmqj617GVZJaVGzxUZQKYmMyu54MuEZmxcQBZZq7XQkbUU2ZdRkVXQjB8smr0KxWAsf3l+XaTR5HAU7hDC4ggCuowR3UoQEMJDzDK7x52nvx3r2PReual8+cwB95nz+gPo+c</latexit>

0.4
<latexit sha1_base64="gDTGqsUU5xftoIE+mc5I/Qebe+A=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdPEqWbYYLGIdTukBgVX2LDcCmwnGqkMBbbC8e2s3npCbXisHuwkwZ6kQ8Ujzqh11mPWDSPiVy+n/XLFr/pzkVUIcqhArnq//NUdxCyVqCwT1JhO4Ce2l1FtORM4LXVTgwllYzrEjkNFJZpeNl94Ss6cMyBRrN1Tlszd3xMZlcZMZOg6JbUjs1ybmf/VOqmNrnsZV0lqUbHFR1EqiI3J7Hoy4BqZFRMHlGnudiVsRDVl1mVUciEEyyevQvOiGji+v6zUbvI4inACp3AOAVxBDe6gDg1gIOEZXuHN096L9+59LFoLXj5zDH/kff4Ao0iPng==</latexit><latexit sha1_base64="gDTGqsUU5xftoIE+mc5I/Qebe+A=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdPEqWbYYLGIdTukBgVX2LDcCmwnGqkMBbbC8e2s3npCbXisHuwkwZ6kQ8Ujzqh11mPWDSPiVy+n/XLFr/pzkVUIcqhArnq//NUdxCyVqCwT1JhO4Ce2l1FtORM4LXVTgwllYzrEjkNFJZpeNl94Ss6cMyBRrN1Tlszd3xMZlcZMZOg6JbUjs1ybmf/VOqmNrnsZV0lqUbHFR1EqiI3J7Hoy4BqZFRMHlGnudiVsRDVl1mVUciEEyyevQvOiGji+v6zUbvI4inACp3AOAVxBDe6gDg1gIOEZXuHN096L9+59LFoLXj5zDH/kff4Ao0iPng==</latexit><latexit sha1_base64="gDTGqsUU5xftoIE+mc5I/Qebe+A=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdPEqWbYYLGIdTukBgVX2LDcCmwnGqkMBbbC8e2s3npCbXisHuwkwZ6kQ8Ujzqh11mPWDSPiVy+n/XLFr/pzkVUIcqhArnq//NUdxCyVqCwT1JhO4Ce2l1FtORM4LXVTgwllYzrEjkNFJZpeNl94Ss6cMyBRrN1Tlszd3xMZlcZMZOg6JbUjs1ybmf/VOqmNrnsZV0lqUbHFR1EqiI3J7Hoy4BqZFRMHlGnudiVsRDVl1mVUciEEyyevQvOiGji+v6zUbvI4inACp3AOAVxBDe6gDg1gIOEZXuHN096L9+59LFoLXj5zDH/kff4Ao0iPng==</latexit><latexit sha1_base64="gDTGqsUU5xftoIE+mc5I/Qebe+A=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0V1tY3NreK26Wd3b39g/LhUdPEqWbYYLGIdTukBgVX2LDcCmwnGqkMBbbC8e2s3npCbXisHuwkwZ6kQ8Ujzqh11mPWDSPiVy+n/XLFr/pzkVUIcqhArnq//NUdxCyVqCwT1JhO4Ce2l1FtORM4LXVTgwllYzrEjkNFJZpeNl94Ss6cMyBRrN1Tlszd3xMZlcZMZOg6JbUjs1ybmf/VOqmNrnsZV0lqUbHFR1EqiI3J7Hoy4BqZFRMHlGnudiVsRDVl1mVUciEEyyevQvOiGji+v6zUbvI4inACp3AOAVxBDe6gDg1gIOEZXuHN096L9+59LFoLXj5zDH/kff4Ao0iPng==</latexit>

0.6
<latexit sha1_base64="IPKyOI22f1q91VXjndfYU7imdds=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdSTFLx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDplKPoA==</latexit><latexit sha1_base64="IPKyOI22f1q91VXjndfYU7imdds=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdSTFLx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDplKPoA==</latexit><latexit sha1_base64="IPKyOI22f1q91VXjndfYU7imdds=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdSTFLx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDplKPoA==</latexit><latexit sha1_base64="IPKyOI22f1q91VXjndfYU7imdds=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdSTFLx4rGBrpS0lm862oUl2SbJCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEiuLG+/+0VVlbX1jeKm6Wt7Z3dvfL+QdPEqWbYYLGIdSukBgVX2LDcCmwlGqkMBT6Eo5tp/eEJteGxurfjBLuSDhSPOKPWWY9ZJ4yIX72Y9MoVv+rPRJYhyKECueq98lenH7NUorJMUGPagZ/Ybka15UzgpNRJDSaUjegA2w4VlWi62WzhCTlxTp9EsXZPWTJzf09kVBozlqHrlNQOzWJtav5Xa6c2uupmXCWpRcXmH0WpIDYm0+tJn2tkVowdUKa525WwIdWUWZdRyYUQLJ68DM2zauD47rxSu87jKMIRHMMpBHAJNbiFOjSAgYRneIU3T3sv3rv3MW8tePnMIfyR9/kDplKPoA==</latexit>

0.8
<latexit sha1_base64="tSiKgIBSpkzMlyenM8sp6DVcjA8=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPYkBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+pXI+i</latexit><latexit sha1_base64="tSiKgIBSpkzMlyenM8sp6DVcjA8=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPYkBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+pXI+i</latexit><latexit sha1_base64="tSiKgIBSpkzMlyenM8sp6DVcjA8=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPYkBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+pXI+i</latexit><latexit sha1_base64="tSiKgIBSpkzMlyenM8sp6DVcjA8=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPYkBS8eK9gPaUvJptk2NMkuyaxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5hIYdH3v7219Y3Nre3CTnF3b//gsHR03LRxahhvsFjGph1Sy6XQvIECJW8nhlMVSt4Kx7ezeuuJGyti/YCThPcUHWoRCUbRWY9ZN4yIX6lO+6WyX/HnIqsQ5FCGXPV+6as7iFmquEYmqbWdwE+wl1GDgkk+LXZTyxPKxnTIOw41Vdz2svnCU3LunAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMqr1M6CRFrtnioyiVBGMyu54MhOEM5cQBZUa4XQkbUUMZuoyKLoRg+eRVaF5WAsf3V+XaTR5HAU7hDC4ggGuowR3UoQEMFDzDK7x5xnvx3r2PReual8+cwB95nz+pXI+i</latexit>

1.0
<latexit sha1_base64="KB47A3wFQsyNKcza69R/wyi0wqE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+eu4+b</latexit><latexit sha1_base64="KB47A3wFQsyNKcza69R/wyi0wqE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+eu4+b</latexit><latexit sha1_base64="KB47A3wFQsyNKcza69R/wyi0wqE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+eu4+b</latexit><latexit sha1_base64="KB47A3wFQsyNKcza69R/wyi0wqE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCTFLx4rGA/pC0lm2bb0CS7JLNCWforvHhQxKs/x5v/xrTdg7a+EHh4Z4bMvGEihUXf//YKa+sbm1vF7dLO7t7+QfnwqGnj1DDeYLGMTTuklkuheQMFSt5ODKcqlLwVjm9n9dYTN1bE+gEnCe8pOtQiEoyisx6zbhiRoOpP++WKX/XnIqsQ5FCBXPV++as7iFmquEYmqbWdwE+wl1GDgkk+LXVTyxPKxnTIOw41Vdz2svnCU3LmnAGJYuOeRjJ3f09kVFk7UaHrVBRHdrk2M/+rdVKMrnuZ0EmKXLPFR1EqCcZkdj0ZCMMZyokDyoxwuxI2ooYydBmVXAjB8smr0LyoBo7vLyu1mzyOIpzAKZxDAFdQgzuoQwMYKHiGV3jzjPfivXsfi9aCl88cwx95nz+eu4+b</latexit>
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FIG. 2: The ⇤ values for stars with M = 1.4M� as functions
of the corresponding radius. The color coding follows Fig. 1,
while the orange line ⇤ = 2.88 ⇥ 10�6(R/km)7.5 has been
included just to guide the eye.

with M = 1.4M�. To a rather good accuracy, all tidal
deformabilities are observed to follow the empirical func-
tion ⇤(R) = 2.88⇥ 10�6(R/km)7.5, shown as the orange
dashed line in this figure.

Due to the correlation between R and ⇤, the
LIGO/Virgo measurement leads to a strong constraint on
the possible radii of NSs: the 90% limit of ⇤(1.4M�) <
800 [10] directly translates into an upper limit of
R(1.4M�) < 13.6 km. Should this bound be tightened to
⇤(1.4M�) < 400 in the future (as roughly suggested by
the 50% contours of Fig. 5 of [10]), the constraint would
further tighten to R(1.4M�) < 12.5 km.

We note that this maximal-radius constraint is unaf-
fected by the proposed limit of M

max

< 2.16M� [25–27],
stemming from the resulting kilonova observations asso-
ciated with the GW170817 event [10, 28–35]. This is
because, for a given radius, there are many EoSs whose
maximal mass is smaller than that of the EoS with the
highest maximal mass.

While the LIGO/Virgo limit on ⇤ favors soft EoSs,
the 2M� constraint favors hard EoSs, thus setting a re-
strictive bound for the quantity. For those EoSs that do
support a 2M� star, the tidal deformabilities are found to
take values in the range ⇤(1.4M�) 2 [120, 1504], imply-
ing that values smaller than 120 can be firmly ruled out.
A further investigation shows that the minimal allowed
values of ⇤ depend strongly on the low-density EoS: those
interpolated EoSs that are built with a soft hadronic com-
ponent correspond to ⇤ 2 [120, 1353], while those with
a hard low-density part correspond to ⇤ 2 [161, 1504].
Similarly, the 2M� constraint is seen to lead to a strin-
gent limit for the radius of a 1.4M� star (see Fig. 1),
R(1.4M�) > 9.9 km. We further note that this bound
is una↵ected by the conclusions of [13], which constrain
the minimum radius of a NS given the existence of the
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FIG. 3: Our ensemble of EoSs shown in the form of ✏ vs. p.
The color coding follows that of the previous figures, with the
addition of a blue region indicating the nuclear EoSs and an
orange region indicating the pQCD EoS. The black dashed
lines indicate where the upper and lower edges become trun-
cated with a further restriction of M

max

< 2.16M� (see [25–
27]). Inset: the same function constructed with tritropic in-
terpolating functions only.

kilonova associated with GW170817.

B. Constraints on the Equation of State

In addition to the macroscopic observables discussed
above, we also study the e↵ects of the astrophysical con-
straints on the EoS itself. This is done in Fig. 3, where we
display our family of EoSs in the energy density vs. pres-
sure plane. Here, we see how the 2M� constraint ex-
cludes EoSs that are soft at low densities, while the ⇤
constraint excludes EoSs that are more sti↵ at low densi-
ties. This is of course natural, considering that the latter
EoSs are the ones that produce stars with large radii
and thereby also large ⇤. Also in this figure, we dis-
play black dashed lines to indicate where the upper and
lower edges become truncated with a further restriction
of M

max

< 2.16M�, a bound proposed in [25–27] stem-
ming from the resulting kilonova observations associated
with GW170817.
The EoS bounds can be quantified by inspecting the

e↵ects of the astrophysical observations on the EoS pa-
rameters. The parameter that is physically the most
meaningful is clearly �

1

, whose allowed values we show
for the tritropic and quadrutropic EoSs in Table I. Re-
stricting ourselves here to those EoSs where the first
polytropic interval extends to a density n � 1.5ns, so
that it is of non-negligible size, the range of �

1

becomes
0.05 < �

1

< 8.5. Imposing the 2M� condition further
leads to the lower limit increasing to �

1

> 0.6, while the
constraint ⇤(1.4M�) < 800 reduces the upper limit to
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<latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit><latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit><latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit><latexit sha1_base64="1Idpao33w5WfKcoXYum5LyF3ZT4=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2W3CPZY8OKxgv2Adi3ZNNuGJtk1yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9P2jpKFKEtEvFIdQOsKWeStgwznHZjRbEIOO0Ek9u535lSpVkkH8wspr7AI8lCRrCxkp/2gxB57mN6VcuyQbniVt0F0DrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMJpVuonmsaYTPCI9iyVWFDtp4ujM3RhlSEKI2VLGrRQf0+kWGg9E4HtFNiM9ao3F//zeokJ637KZJwYKslyUZhwZCI0TwANmaLE8JklmChmb0VkjBUmxuZUsiF4qy+vk3at6rlV7/660qjncRThDM7hEjy4gQbcQRNaQOAJnuEV3pyp8+K8Ox/L1oKTz5zCHzifP48OkUQ=</latexit>

10�1
<latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit><latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit><latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit><latexit sha1_base64="gwA/gG5e/FzC1rUzwmbWL9HaT0c=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBi2Ujgj0WvHisYD+gXUs2zbah2ew2yRbKsr/DiwdFvPpjvPlvTNs9aOuDgcd7M8zM82PBtXHdb6ewsbm1vVPcLe3tHxwelY9PWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x3dzvz1lSvNIPppZzLyQDCUPOCXGSl7a8wOE3af0CmdZv1xxq+4CaJ3gnFQgR6Nf/uoNIpqETBoqiNZd7MbGS4kynAqWlXqJZjGhYzJkXUslCZn20sXRGbqwygAFkbIlDVqovydSEmo9C33bGRIz0qveXPzP6yYmqHkpl3FimKTLRUEikInQPAE04IpRI2aWEKq4vRXREVGEGptTyYaAV19eJ63rKnar+OGmUq/lcRThDM7hEjDcQh3uoQFNoDCBZ3iFN2fqvDjvzseyteDkM6fwB87nD42IkUM=</latexit>

10
<latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit>

1<latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit>P
<latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit>

[GeV/fm3]
<latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit>

[GeV/fm3]
<latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit>

E
<latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit><latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit><latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit><latexit sha1_base64="6Ojq8J+MUSto/cqoZK59zk68EUY=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8V7Ac0oWy2m3bpZjfubgol5Hd48aCIV3+MN/+N2zYHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaScc3878zoQqzaR4NNOEBjEeChYxgo2VgswPo8wnmKO7PO9Xa27dnQOtEq8gNSjQ7Fe//IEkaUyFIRxr3fPcxAQZVoYRTvOKn2qaYDLGQ9qzVOCY6iCbH52jM6sMUCSVLWHQXP09keFY62kc2s4Ym5Fe9mbif14vNdF1kDGRpIYKslgUpRwZiWYJoAFTlBg+tQQTxeytiIywwsTYnCo2BG/55VXSvqh7bt17uKw1boo4ynACp3AOHlxBA+6hCS0g8ATP8ApvzsR5cd6dj0VrySlmjuEPnM8fpnSSAQ==</latexit>

P
<latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit>


GeV

fm3

�

<latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit><latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit><latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit><latexit sha1_base64="VDG6UeoNuNgketmml3exqv+btFU=">AAACCnicbVC7TsNAEDzzDOEVoKQ5iJCoIhuQoESigDJIJEGyTXS+rJMTZ591t0aKrNQ0/AoNBQjR8gV0/A2XxAWvqUYzs9rdiTIpDLrupzMzOze/sFhZqi6vrK6t1zY220blmkOLK6n0dcQMSJFCCwVKuM40sCSS0Iluz8Z+5w60ESq9wmEGYcL6qYgFZ2ilbm2nCKI4kBCjX5xDO1A2TOPk5nAUaNEfYDjq1upuw52A/iVeSeqkRLNb+wh6iucJpMglM8b33AzDgmkUXMKoGuQGMsZvWR98S1OWgAmLySsjumeVHo2VPUKlSCfq94mCJcYMk8gmE4YD89sbi/95fo7xSViINMsRUj5dFOeSoqLjXmhPaOAoh5YwroW9lfIB04yjba9qS/B+v/yXtA8antvwLo/qpydlHRWyTXbJPvHIMTklF6RJWoSTe/JInsmL8+A8Oa/O2zQ645QzW+QHnPcvq1ma1g==</latexit>

Chiral EFT + FRG

Nuclear constraints

pQCD

constraints:

M
max

< 2M�
<latexit sha1_base64="JF9n/Ixuy03tIRaOwnxRhB/3Kzk=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiRFsAsXBTduChXsA9oQJpNJO3QmE2YmYgj1V9y4UMStH+LOv3HaZqGtBy4czrmXe+8JEkaVdpxvq7SxubW9U96t7O0fHB7Zxyc9JVKJSRcLJuQgQIowGpOuppqRQSIJ4gEj/WB6M/f7D0QqKuJ7nSXE42gc04hipI3k29W2n3P0OIPXsAHb/kiEQvt2zak7C8B14hakBgp0fPtrFAqcchJrzJBSQ9dJtJcjqSlmZFYZpYokCE/RmAwNjREnyssXx8/guVFCGAlpKtZwof6eyBFXKuOB6eRIT9SqNxf/84apjppeTuMk1STGy0VRyqAWcJ4EDKkkWLPMEIQlNbdCPEESYW3yqpgQ3NWX10mvUXedunt3WWs1izjK4BScgQvggivQAregA7oAgww8g1fwZj1ZL9a79bFsLVnFTBX8gfX5A0RQk9U=</latexit><latexit sha1_base64="JF9n/Ixuy03tIRaOwnxRhB/3Kzk=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiRFsAsXBTduChXsA9oQJpNJO3QmE2YmYgj1V9y4UMStH+LOv3HaZqGtBy4czrmXe+8JEkaVdpxvq7SxubW9U96t7O0fHB7Zxyc9JVKJSRcLJuQgQIowGpOuppqRQSIJ4gEj/WB6M/f7D0QqKuJ7nSXE42gc04hipI3k29W2n3P0OIPXsAHb/kiEQvt2zak7C8B14hakBgp0fPtrFAqcchJrzJBSQ9dJtJcjqSlmZFYZpYokCE/RmAwNjREnyssXx8/guVFCGAlpKtZwof6eyBFXKuOB6eRIT9SqNxf/84apjppeTuMk1STGy0VRyqAWcJ4EDKkkWLPMEIQlNbdCPEESYW3yqpgQ3NWX10mvUXedunt3WWs1izjK4BScgQvggivQAregA7oAgww8g1fwZj1ZL9a79bFsLVnFTBX8gfX5A0RQk9U=</latexit><latexit sha1_base64="JF9n/Ixuy03tIRaOwnxRhB/3Kzk=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiRFsAsXBTduChXsA9oQJpNJO3QmE2YmYgj1V9y4UMStH+LOv3HaZqGtBy4czrmXe+8JEkaVdpxvq7SxubW9U96t7O0fHB7Zxyc9JVKJSRcLJuQgQIowGpOuppqRQSIJ4gEj/WB6M/f7D0QqKuJ7nSXE42gc04hipI3k29W2n3P0OIPXsAHb/kiEQvt2zak7C8B14hakBgp0fPtrFAqcchJrzJBSQ9dJtJcjqSlmZFYZpYokCE/RmAwNjREnyssXx8/guVFCGAlpKtZwof6eyBFXKuOB6eRIT9SqNxf/84apjppeTuMk1STGy0VRyqAWcJ4EDKkkWLPMEIQlNbdCPEESYW3yqpgQ3NWX10mvUXedunt3WWs1izjK4BScgQvggivQAregA7oAgww8g1fwZj1ZL9a79bFsLVnFTBX8gfX5A0RQk9U=</latexit><latexit sha1_base64="JF9n/Ixuy03tIRaOwnxRhB/3Kzk=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiRFsAsXBTduChXsA9oQJpNJO3QmE2YmYgj1V9y4UMStH+LOv3HaZqGtBy4czrmXe+8JEkaVdpxvq7SxubW9U96t7O0fHB7Zxyc9JVKJSRcLJuQgQIowGpOuppqRQSIJ4gEj/WB6M/f7D0QqKuJ7nSXE42gc04hipI3k29W2n3P0OIPXsAHb/kiEQvt2zak7C8B14hakBgp0fPtrFAqcchJrzJBSQ9dJtJcjqSlmZFYZpYokCE/RmAwNjREnyssXx8/guVFCGAlpKtZwof6eyBFXKuOB6eRIT9SqNxf/84apjppeTuMk1STGy0VRyqAWcJ4EDKkkWLPMEIQlNbdCPEESYW3yqpgQ3NWX10mvUXedunt3WWs1izjK4BScgQvggivQAregA7oAgww8g1fwZj1ZL9a79bFsLVnFTBX8gfX5A0RQk9U=</latexit>

excluded

⇤ < 580
<latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit><latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit><latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit><latexit sha1_base64="mgjODdzMxRtajG4Nk3QfmRt8EYg=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqmREsQsXBTcuXFSwD2iHkslk2tBMZkwyhTL0O9y4UMStH+POvzFtZ6GtBwKHc87l3hw/EVwbjL+dwtr6xuZWcbu0s7u3f1A+PGrpOFWUNWksYtXxiWaCS9Y03AjWSRQjkS9Y2x/dzvz2mCnNY/loJgnzIjKQPOSUGCt5vXsbDQi6QVc13C9XcBXPgVaJm5MK5Gj0y1+9IKZpxKShgmjddXFivIwow6lg01Iv1SwhdEQGrGupJBHTXjY/eorOrBKgMFb2SYPm6u+JjERaTyLfJiNihnrZm4n/ed3UhDUv4zJJDZN0sShMBTIxmjWAAq4YNWJiCaGK21sRHRJFqLE9lWwJ7vKXV0nrouriqvtwWanX8jqKcAKncA4uXEMd7qABTaDwBM/wCm/O2Hlx3p2PRbTg5DPH8AfO5w+io5Co</latexit>

(LIGO & Virgo)
GW:
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A. Vuorinen :  arXiv:1807.04480
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 M. Drews,  W. W.             
PPNP 93 (2017) 69

A. Annala et al. :  PRL 120 (2018) 172703

incl.                          + GW constraints and extrapolation to pQCD limit

K. Hebeler et al. :  APJ 773 (2013) 11

Core region 
of massive 

neutron stars

J.W. Holt, N.Kaiser :  PR C95 (2017) 034326

A. Kurkela et al. :  Astroph. J. 789 (2014) 127

PR C91 (2015) 035802

Quark matter ?

Nuclear 
constraints

Chiral FRG

M
max

& 2M�
<latexit sha1_base64="aoqMtUS/LiaQd/XwfjCaxFokKGw=">AAACDnicbVDLSgMxFM3UV62vUZdugkVwITJTBF0W3bgRFKwKnWHIpJk2NJkMyR2xDPMFbvwVNy4UcevanX9j+lho64HA4ZxzubknzgQ34HnfTmVufmFxqbpcW1ldW99wN7dujMo1ZS2qhNJ3MTFM8JS1gINgd5lmRMaC3cb9s6F/e8+04Sq9hkHGQkm6KU84JWClyN0rgjjBF2VUSPJQBl2wUYkbwcFYjwLVUVBGbt079EbAs8SfkDqa4DJyv4KOorlkKVBBjGn7XgZhQTRwKlhZC3LDMkL7pMvalqZEMhMWo3NKvGeVDk6Uti8FPFJ/TxREGjOQsU1KAj0z7Q3F/7x2DslJWPA0y4GldLwoyQUGhYfd4A7XjIIYWEKo5vavmPaIJhRsgzVbgj998iy5aRz6ll8d1ZunkzqqaAfton3ko2PUROfoErUQRY/oGb2iN+fJeXHenY9xtOJMZrbRHzifP/dfnAk=</latexit><latexit sha1_base64="aoqMtUS/LiaQd/XwfjCaxFokKGw=">AAACDnicbVDLSgMxFM3UV62vUZdugkVwITJTBF0W3bgRFKwKnWHIpJk2NJkMyR2xDPMFbvwVNy4UcevanX9j+lho64HA4ZxzubknzgQ34HnfTmVufmFxqbpcW1ldW99wN7dujMo1ZS2qhNJ3MTFM8JS1gINgd5lmRMaC3cb9s6F/e8+04Sq9hkHGQkm6KU84JWClyN0rgjjBF2VUSPJQBl2wUYkbwcFYjwLVUVBGbt079EbAs8SfkDqa4DJyv4KOorlkKVBBjGn7XgZhQTRwKlhZC3LDMkL7pMvalqZEMhMWo3NKvGeVDk6Uti8FPFJ/TxREGjOQsU1KAj0z7Q3F/7x2DslJWPA0y4GldLwoyQUGhYfd4A7XjIIYWEKo5vavmPaIJhRsgzVbgj998iy5aRz6ll8d1ZunkzqqaAfton3ko2PUROfoErUQRY/oGb2iN+fJeXHenY9xtOJMZrbRHzifP/dfnAk=</latexit><latexit sha1_base64="aoqMtUS/LiaQd/XwfjCaxFokKGw=">AAACDnicbVDLSgMxFM3UV62vUZdugkVwITJTBF0W3bgRFKwKnWHIpJk2NJkMyR2xDPMFbvwVNy4UcevanX9j+lho64HA4ZxzubknzgQ34HnfTmVufmFxqbpcW1ldW99wN7dujMo1ZS2qhNJ3MTFM8JS1gINgd5lmRMaC3cb9s6F/e8+04Sq9hkHGQkm6KU84JWClyN0rgjjBF2VUSPJQBl2wUYkbwcFYjwLVUVBGbt079EbAs8SfkDqa4DJyv4KOorlkKVBBjGn7XgZhQTRwKlhZC3LDMkL7pMvalqZEMhMWo3NKvGeVDk6Uti8FPFJ/TxREGjOQsU1KAj0z7Q3F/7x2DslJWPA0y4GldLwoyQUGhYfd4A7XjIIYWEKo5vavmPaIJhRsgzVbgj998iy5aRz6ll8d1ZunkzqqaAfton3ko2PUROfoErUQRY/oGb2iN+fJeXHenY9xtOJMZrbRHzifP/dfnAk=</latexit><latexit sha1_base64="aoqMtUS/LiaQd/XwfjCaxFokKGw=">AAACDnicbVDLSgMxFM3UV62vUZdugkVwITJTBF0W3bgRFKwKnWHIpJk2NJkMyR2xDPMFbvwVNy4UcevanX9j+lho64HA4ZxzubknzgQ34HnfTmVufmFxqbpcW1ldW99wN7dujMo1ZS2qhNJ3MTFM8JS1gINgd5lmRMaC3cb9s6F/e8+04Sq9hkHGQkm6KU84JWClyN0rgjjBF2VUSPJQBl2wUYkbwcFYjwLVUVBGbt079EbAs8SfkDqa4DJyv4KOorlkKVBBjGn7XgZhQTRwKlhZC3LDMkL7pMvalqZEMhMWo3NKvGeVDk6Uti8FPFJ/TxREGjOQsU1KAj0z7Q3F/7x2DslJWPA0y4GldLwoyQUGhYfd4A7XjIIYWEKo5vavmPaIJhRsgzVbgj998iy5aRz6ll8d1ZunkzqqaAfton3ko2PUROfoErUQRY/oGb2iN+fJeXHenY9xtOJMZrbRHzifP/dfnAk=</latexit>
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Neutron Star Matter
as a 

Relativistic Fermi Liquid

3.

Derive Landau Fermi-liquid parameters from EoS

Discuss sound velocity and strength of correlations

Compare with other well-known Fermi liquid:  3He
<latexit sha1_base64="xvyuHdh7Lc5nxHF8JT7xceP3hNQ=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEInkqigh6LXnqsYD+wjWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vrCwsM7M+zMGySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDutt55QaR7LezNO0I/oQPKQM2qs9ZB1g5A8XtRw0iuV3Yo7E1kGL4cy5Kr3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FiUNELtZ7ONJ+TUOn0Sxso+acjM/T2R0UjrcRTYzoiaoV6sTc3/ap3UhNd+xmWSGpRs/lGYCmJiMj2f9LlCZsTYAmWK210JG1JFmbEhFW0I3uLJy9A8r3iW7y7L1Zs8jgIcwwmcgQdXUIUa1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOZ8/0dSQWA==</latexit><latexit sha1_base64="xvyuHdh7Lc5nxHF8JT7xceP3hNQ=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEInkqigh6LXnqsYD+wjWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vrCwsM7M+zMGySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDutt55QaR7LezNO0I/oQPKQM2qs9ZB1g5A8XtRw0iuV3Yo7E1kGL4cy5Kr3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FiUNELtZ7ONJ+TUOn0Sxso+acjM/T2R0UjrcRTYzoiaoV6sTc3/ap3UhNd+xmWSGpRs/lGYCmJiMj2f9LlCZsTYAmWK210JG1JFmbEhFW0I3uLJy9A8r3iW7y7L1Zs8jgIcwwmcgQdXUIUa1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOZ8/0dSQWA==</latexit><latexit sha1_base64="xvyuHdh7Lc5nxHF8JT7xceP3hNQ=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEInkqigh6LXnqsYD+wjWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vrCwsM7M+zMGySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDutt55QaR7LezNO0I/oQPKQM2qs9ZB1g5A8XtRw0iuV3Yo7E1kGL4cy5Kr3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FiUNELtZ7ONJ+TUOn0Sxso+acjM/T2R0UjrcRTYzoiaoV6sTc3/ap3UhNd+xmWSGpRs/lGYCmJiMj2f9LlCZsTYAmWK210JG1JFmbEhFW0I3uLJy9A8r3iW7y7L1Zs8jgIcwwmcgQdXUIUa1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOZ8/0dSQWA==</latexit><latexit sha1_base64="xvyuHdh7Lc5nxHF8JT7xceP3hNQ=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEInkqigh6LXnqsYD+wjWWznbRLN5uwuxFK6L/w4kERr/4bb/4bt20O2vrCwsM7M+zMGySCa+O6387K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDutt55QaR7LezNO0I/oQPKQM2qs9ZB1g5A8XtRw0iuV3Yo7E1kGL4cy5Kr3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FiUNELtZ7ONJ+TUOn0Sxso+acjM/T2R0UjrcRTYzoiaoV6sTc3/ap3UhNd+xmWSGpRs/lGYCmJiMj2f9LlCZsTYAmWK210JG1JFmbEhFW0I3uLJy9A8r3iW7y7L1Zs8jgIcwwmcgQdXUIUa1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOZ8/0dSQWA==</latexit>

( Bengt Friman  &  W. W.  -  work in progress )
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Basics of (Relativistic) Fermi-Liquid Theory
G. Baym, S.A. Chin :  Nucl. Phys.  A262 (1976) 527 T. Matsui :  Nucl. Phys.  A370 (1981) 365

Variation of the energy (T = 0)

�E = V �E =
X

p

"p �np +
1

2V

X

pp0

Fpp0�np�np0 + . . .

<latexit sha1_base64="D1xvjO4WuBBXvFjHqTSU0d3wH/Q="></latexit><latexit sha1_base64="P+INwVGK/F0eVyJPfZBIuBRX2Vk="></latexit><latexit sha1_base64="P+INwVGK/F0eVyJPfZBIuBRX2Vk="></latexit><latexit sha1_base64="isa8KkVEV23r2ZFTiuim48WMHTw="></latexit>

quasiparticle  
energy

quasiparticle interaction
"p =

�E

�np
<latexit sha1_base64="LqZpisW3bjhokI/XMGckdLQUqwU=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EYoiuCygn1AE8pkctMOnWTCzKRQQv/Bjb/ixoUibt2482+ctllo64WBc8+5hzv3BClnSjvOt7W0vLK6tl7aKG9ube/s2nv7TSUySaFBBReyHRAFnCXQ0ExzaKcSSBxwaAWDm4neGoJUTCQPepSCH5NewiJGiTZU1z71hkRCqhg3XYqvcO6FwDXBt54wPlx0Rht37YpTdaaFF4FbgAoqqt61v7xQ0CyGRFNOlOq4Tqr9nEjNKIdx2csUpIQOSA86BiYkBuXn05vG+NgwIY6ENC/ReMr+duQkVmoUB2YyJrqv5rUJ+Z/WyXR06ecsSTMNCZ0tijKOtcCTgHDIJFDNRwYQKpn5K6Z9IgnVJsayCcGdP3kRNM+qrsH355XadRFHCR2iI3SCXHSBaugO1VEDUfSIntErerOerBfr3fqYjS5ZhecA/Snr8wec1J34</latexit><latexit sha1_base64="LqZpisW3bjhokI/XMGckdLQUqwU=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EYoiuCygn1AE8pkctMOnWTCzKRQQv/Bjb/ixoUibt2482+ctllo64WBc8+5hzv3BClnSjvOt7W0vLK6tl7aKG9ube/s2nv7TSUySaFBBReyHRAFnCXQ0ExzaKcSSBxwaAWDm4neGoJUTCQPepSCH5NewiJGiTZU1z71hkRCqhg3XYqvcO6FwDXBt54wPlx0Rht37YpTdaaFF4FbgAoqqt61v7xQ0CyGRFNOlOq4Tqr9nEjNKIdx2csUpIQOSA86BiYkBuXn05vG+NgwIY6ENC/ReMr+duQkVmoUB2YyJrqv5rUJ+Z/WyXR06ecsSTMNCZ0tijKOtcCTgHDIJFDNRwYQKpn5K6Z9IgnVJsayCcGdP3kRNM+qrsH355XadRFHCR2iI3SCXHSBaugO1VEDUfSIntErerOerBfr3fqYjS5ZhecA/Snr8wec1J34</latexit><latexit sha1_base64="LqZpisW3bjhokI/XMGckdLQUqwU=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EYoiuCygn1AE8pkctMOnWTCzKRQQv/Bjb/ixoUibt2482+ctllo64WBc8+5hzv3BClnSjvOt7W0vLK6tl7aKG9ube/s2nv7TSUySaFBBReyHRAFnCXQ0ExzaKcSSBxwaAWDm4neGoJUTCQPepSCH5NewiJGiTZU1z71hkRCqhg3XYqvcO6FwDXBt54wPlx0Rht37YpTdaaFF4FbgAoqqt61v7xQ0CyGRFNOlOq4Tqr9nEjNKIdx2csUpIQOSA86BiYkBuXn05vG+NgwIY6ENC/ReMr+duQkVmoUB2YyJrqv5rUJ+Z/WyXR06ecsSTMNCZ0tijKOtcCTgHDIJFDNRwYQKpn5K6Z9IgnVJsayCcGdP3kRNM+qrsH355XadRFHCR2iI3SCXHSBaugO1VEDUfSIntErerOerBfr3fqYjS5ZhecA/Snr8wec1J34</latexit><latexit sha1_base64="LqZpisW3bjhokI/XMGckdLQUqwU=">AAACE3icbVDLSsNAFJ34rPUVdelmsAjioiQi6EYoiuCygn1AE8pkctMOnWTCzKRQQv/Bjb/ixoUibt2482+ctllo64WBc8+5hzv3BClnSjvOt7W0vLK6tl7aKG9ube/s2nv7TSUySaFBBReyHRAFnCXQ0ExzaKcSSBxwaAWDm4neGoJUTCQPepSCH5NewiJGiTZU1z71hkRCqhg3XYqvcO6FwDXBt54wPlx0Rht37YpTdaaFF4FbgAoqqt61v7xQ0CyGRFNOlOq4Tqr9nEjNKIdx2csUpIQOSA86BiYkBuXn05vG+NgwIY6ENC/ReMr+duQkVmoUB2YyJrqv5rUJ+Z/WyXR06ecsSTMNCZ0tijKOtcCTgHDIJFDNRwYQKpn5K6Z9IgnVJsayCcGdP3kRNM+qrsH355XadRFHCR2iI3SCXHSBaugO1VEDUfSIntErerOerBfr3fqYjS5ZhecA/Snr8wec1J34</latexit> Fpp0 = V

�2E

�np�np0
= fpp0 + gpp0 � · �0

<latexit sha1_base64="7KM2b2pN1YV2CQo7eX2pOc2J5ME="></latexit><latexit sha1_base64="7KM2b2pN1YV2CQo7eX2pOc2J5ME="></latexit><latexit sha1_base64="7KM2b2pN1YV2CQo7eX2pOc2J5ME="></latexit><latexit sha1_base64="7KM2b2pN1YV2CQo7eX2pOc2J5ME="></latexit>

Landau effective mass

np = ⇥(µ� "p)
<latexit sha1_base64="vqb/BKKddv9hcKSv4zAEm0GY2eM=">AAACCHicbZDLSgMxFIYz9VbrrerShcEi1IVlRgTdCEU3Liv0Bp2hZNLTNjSTCUmmUEqXbnwVNy4UcesjuPNtTNtZaOuBwMf/n8PJ+UPJmTau++1kVlbX1jeym7mt7Z3dvfz+QV3HiaJQozGPVTMkGjgTUDPMcGhKBSQKOTTCwd3UbwxBaRaLqhlJCCLSE6zLKDFWauePRVviG+xX+2BI0Y+Sc39IFEjNuLXlWTtfcEvurPAyeCkUUFqVdv7L78Q0iUAYyonWLc+VJhgTZRjlMMn5iQZJ6ID0oGVRkAh0MJ4dMsGnVungbqzsEwbP1N8TYxJpPYpC2xkR09eL3lT8z2slpnsdjJmQiQFB54u6CccmxtNUcIcpoIaPLBCqmP0rpn2iCDU2u5wNwVs8eRnqFyXP8sNloXybxpFFR+gEFZGHrlAZ3aMKqiGKHtEzekVvzpPz4rw7H/PWjJPOHKI/5Xz+AKBZmRc=</latexit><latexit sha1_base64="vqb/BKKddv9hcKSv4zAEm0GY2eM=">AAACCHicbZDLSgMxFIYz9VbrrerShcEi1IVlRgTdCEU3Liv0Bp2hZNLTNjSTCUmmUEqXbnwVNy4UcesjuPNtTNtZaOuBwMf/n8PJ+UPJmTau++1kVlbX1jeym7mt7Z3dvfz+QV3HiaJQozGPVTMkGjgTUDPMcGhKBSQKOTTCwd3UbwxBaRaLqhlJCCLSE6zLKDFWauePRVviG+xX+2BI0Y+Sc39IFEjNuLXlWTtfcEvurPAyeCkUUFqVdv7L78Q0iUAYyonWLc+VJhgTZRjlMMn5iQZJ6ID0oGVRkAh0MJ4dMsGnVungbqzsEwbP1N8TYxJpPYpC2xkR09eL3lT8z2slpnsdjJmQiQFB54u6CccmxtNUcIcpoIaPLBCqmP0rpn2iCDU2u5wNwVs8eRnqFyXP8sNloXybxpFFR+gEFZGHrlAZ3aMKqiGKHtEzekVvzpPz4rw7H/PWjJPOHKI/5Xz+AKBZmRc=</latexit><latexit sha1_base64="vqb/BKKddv9hcKSv4zAEm0GY2eM=">AAACCHicbZDLSgMxFIYz9VbrrerShcEi1IVlRgTdCEU3Liv0Bp2hZNLTNjSTCUmmUEqXbnwVNy4UcesjuPNtTNtZaOuBwMf/n8PJ+UPJmTau++1kVlbX1jeym7mt7Z3dvfz+QV3HiaJQozGPVTMkGjgTUDPMcGhKBSQKOTTCwd3UbwxBaRaLqhlJCCLSE6zLKDFWauePRVviG+xX+2BI0Y+Sc39IFEjNuLXlWTtfcEvurPAyeCkUUFqVdv7L78Q0iUAYyonWLc+VJhgTZRjlMMn5iQZJ6ID0oGVRkAh0MJ4dMsGnVungbqzsEwbP1N8TYxJpPYpC2xkR09eL3lT8z2slpnsdjJmQiQFB54u6CccmxtNUcIcpoIaPLBCqmP0rpn2iCDU2u5wNwVs8eRnqFyXP8sNloXybxpFFR+gEFZGHrlAZ3aMKqiGKHtEzekVvzpPz4rw7H/PWjJPOHKI/5Xz+AKBZmRc=</latexit><latexit sha1_base64="vqb/BKKddv9hcKSv4zAEm0GY2eM=">AAACCHicbZDLSgMxFIYz9VbrrerShcEi1IVlRgTdCEU3Liv0Bp2hZNLTNjSTCUmmUEqXbnwVNy4UcesjuPNtTNtZaOuBwMf/n8PJ+UPJmTau++1kVlbX1jeym7mt7Z3dvfz+QV3HiaJQozGPVTMkGjgTUDPMcGhKBSQKOTTCwd3UbwxBaRaLqhlJCCLSE6zLKDFWauePRVviG+xX+2BI0Y+Sc39IFEjNuLXlWTtfcEvurPAyeCkUUFqVdv7L78Q0iUAYyonWLc+VJhgTZRjlMMn5iQZJ6ID0oGVRkAh0MJ4dMsGnVungbqzsEwbP1N8TYxJpPYpC2xkR09eL3lT8z2slpnsdjJmQiQFB54u6CccmxtNUcIcpoIaPLBCqmP0rpn2iCDU2u5wNwVs8eRnqFyXP8sNloXybxpFFR+gEFZGHrlAZ3aMKqiGKHtEzekVvzpPz4rw7H/PWjJPOHKI/5Xz+AKBZmRc=</latexit>

F` = N(0) f`
<latexit sha1_base64="o1NmWViczoyq2VfsdFUKQmycCI8=">AAAB/nicbZDLSsNAFIZP6q3WW1RcuRksQgUpiQi6EYqCuJIK9gJNCJPppB06uTAzEUoo+CpuXCji1udw59s4TbPQ6g8D3/znHObM7yecSWVZX0ZpYXFpeaW8Wllb39jcMrd32jJOBaEtEvNYdH0sKWcRbSmmOO0mguLQ57Tjj66m9c4DFZLF0b0aJ9QN8SBiASNYacsz9649h3KOLtBtzTpyjoP86plVq27lQn/BLqAKhZqe+en0Y5KGNFKEYyl7tpUoN8NCMcLppOKkkiaYjPCA9jRGOKTSzfL1J+hQO30UxEKfSKHc/TmR4VDKcejrzhCroZyvTc3/ar1UBeduxqIkVTQis4eClCMVo2kWqM8EJYqPNWAimN4VkSEWmCidWEWHYM9/+S+0T+q25rvTauOyiKMM+3AANbDhDBpwA01oAYEMnuAFXo1H49l4M95nrSWjmNmFXzI+vgGM6pPt</latexit><latexit sha1_base64="o1NmWViczoyq2VfsdFUKQmycCI8=">AAAB/nicbZDLSsNAFIZP6q3WW1RcuRksQgUpiQi6EYqCuJIK9gJNCJPppB06uTAzEUoo+CpuXCji1udw59s4TbPQ6g8D3/znHObM7yecSWVZX0ZpYXFpeaW8Wllb39jcMrd32jJOBaEtEvNYdH0sKWcRbSmmOO0mguLQ57Tjj66m9c4DFZLF0b0aJ9QN8SBiASNYacsz9649h3KOLtBtzTpyjoP86plVq27lQn/BLqAKhZqe+en0Y5KGNFKEYyl7tpUoN8NCMcLppOKkkiaYjPCA9jRGOKTSzfL1J+hQO30UxEKfSKHc/TmR4VDKcejrzhCroZyvTc3/ar1UBeduxqIkVTQis4eClCMVo2kWqM8EJYqPNWAimN4VkSEWmCidWEWHYM9/+S+0T+q25rvTauOyiKMM+3AANbDhDBpwA01oAYEMnuAFXo1H49l4M95nrSWjmNmFXzI+vgGM6pPt</latexit><latexit sha1_base64="o1NmWViczoyq2VfsdFUKQmycCI8=">AAAB/nicbZDLSsNAFIZP6q3WW1RcuRksQgUpiQi6EYqCuJIK9gJNCJPppB06uTAzEUoo+CpuXCji1udw59s4TbPQ6g8D3/znHObM7yecSWVZX0ZpYXFpeaW8Wllb39jcMrd32jJOBaEtEvNYdH0sKWcRbSmmOO0mguLQ57Tjj66m9c4DFZLF0b0aJ9QN8SBiASNYacsz9649h3KOLtBtzTpyjoP86plVq27lQn/BLqAKhZqe+en0Y5KGNFKEYyl7tpUoN8NCMcLppOKkkiaYjPCA9jRGOKTSzfL1J+hQO30UxEKfSKHc/TmR4VDKcejrzhCroZyvTc3/ar1UBeduxqIkVTQis4eClCMVo2kWqM8EJYqPNWAimN4VkSEWmCidWEWHYM9/+S+0T+q25rvTauOyiKMM+3AANbDhDBpwA01oAYEMnuAFXo1H49l4M95nrSWjmNmFXzI+vgGM6pPt</latexit><latexit sha1_base64="o1NmWViczoyq2VfsdFUKQmycCI8=">AAAB/nicbZDLSsNAFIZP6q3WW1RcuRksQgUpiQi6EYqCuJIK9gJNCJPppB06uTAzEUoo+CpuXCji1udw59s4TbPQ6g8D3/znHObM7yecSWVZX0ZpYXFpeaW8Wllb39jcMrd32jJOBaEtEvNYdH0sKWcRbSmmOO0mguLQ57Tjj66m9c4DFZLF0b0aJ9QN8SBiASNYacsz9649h3KOLtBtzTpyjoP86plVq27lQn/BLqAKhZqe+en0Y5KGNFKEYyl7tpUoN8NCMcLppOKkkiaYjPCA9jRGOKTSzfL1J+hQO30UxEKfSKHc/TmR4VDKcejrzhCroZyvTc3/ar1UBeduxqIkVTQis4eClCMVo2kWqM8EJYqPNWAimN4VkSEWmCidWEWHYM9/+S+0T+q25rvTauOyiKMM+3AANbDhDBpwA01oAYEMnuAFXo1H49l4M95nrSWjmNmFXzI+vgGM6pPt</latexit>

Density of states at Fermi surface

m⇤ =
q
p2F +M2(⇢)

<latexit sha1_base64="cfYW6q/vOZHwe+XgXGl3/SOqigM=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiVAVJiqAboSiIG6GCvUCThsl00g6dSeLMRCihOze+ihsXirj1Fdz5Nk7bLLT1h4GP/5zDmfP7MaNSWda3kZubX1hcyi8XVlbX1jfMza26jBKBSQ1HLBJNH0nCaEhqiipGmrEgiPuMNPz+5ajeeCBC0ii8U4OYuBx1QxpQjJS2PHOXtw/hOXTkvVBp7F21y/AI3rTLJUf0ooOhZxatY2ssOAt2BkWQqeqZX04nwgknocIMSdmyrVi5KRKKYkaGBSeRJEa4j7qkpTFEnEg3Hd8xhPva6cAgEvqFCo7d3xMp4lIOuK87OVI9OV0bmf/VWokKztyUhnGiSIgni4KEQRXBUSiwQwXBig00ICyo/ivEPSQQVjq6gg7Bnj55FurlY1vz7UmxcpHFkQc7YA+UgA1OQQVcgyqoAQwewTN4BW/Gk/FivBsfk9ackc1sgz8yPn8AtqqXSg==</latexit><latexit sha1_base64="cfYW6q/vOZHwe+XgXGl3/SOqigM=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiVAVJiqAboSiIG6GCvUCThsl00g6dSeLMRCihOze+ihsXirj1Fdz5Nk7bLLT1h4GP/5zDmfP7MaNSWda3kZubX1hcyi8XVlbX1jfMza26jBKBSQ1HLBJNH0nCaEhqiipGmrEgiPuMNPz+5ajeeCBC0ii8U4OYuBx1QxpQjJS2PHOXtw/hOXTkvVBp7F21y/AI3rTLJUf0ooOhZxatY2ssOAt2BkWQqeqZX04nwgknocIMSdmyrVi5KRKKYkaGBSeRJEa4j7qkpTFEnEg3Hd8xhPva6cAgEvqFCo7d3xMp4lIOuK87OVI9OV0bmf/VWokKztyUhnGiSIgni4KEQRXBUSiwQwXBig00ICyo/ivEPSQQVjq6gg7Bnj55FurlY1vz7UmxcpHFkQc7YA+UgA1OQQVcgyqoAQwewTN4BW/Gk/FivBsfk9ackc1sgz8yPn8AtqqXSg==</latexit><latexit sha1_base64="cfYW6q/vOZHwe+XgXGl3/SOqigM=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiVAVJiqAboSiIG6GCvUCThsl00g6dSeLMRCihOze+ihsXirj1Fdz5Nk7bLLT1h4GP/5zDmfP7MaNSWda3kZubX1hcyi8XVlbX1jfMza26jBKBSQ1HLBJNH0nCaEhqiipGmrEgiPuMNPz+5ajeeCBC0ii8U4OYuBx1QxpQjJS2PHOXtw/hOXTkvVBp7F21y/AI3rTLJUf0ooOhZxatY2ssOAt2BkWQqeqZX04nwgknocIMSdmyrVi5KRKKYkaGBSeRJEa4j7qkpTFEnEg3Hd8xhPva6cAgEvqFCo7d3xMp4lIOuK87OVI9OV0bmf/VWokKztyUhnGiSIgni4KEQRXBUSiwQwXBig00ICyo/ivEPSQQVjq6gg7Bnj55FurlY1vz7UmxcpHFkQc7YA+UgA1OQQVcgyqoAQwewTN4BW/Gk/FivBsfk9ackc1sgz8yPn8AtqqXSg==</latexit><latexit sha1_base64="cfYW6q/vOZHwe+XgXGl3/SOqigM=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEiVAVJiqAboSiIG6GCvUCThsl00g6dSeLMRCihOze+ihsXirj1Fdz5Nk7bLLT1h4GP/5zDmfP7MaNSWda3kZubX1hcyi8XVlbX1jfMza26jBKBSQ1HLBJNH0nCaEhqiipGmrEgiPuMNPz+5ajeeCBC0ii8U4OYuBx1QxpQjJS2PHOXtw/hOXTkvVBp7F21y/AI3rTLJUf0ooOhZxatY2ssOAt2BkWQqeqZX04nwgknocIMSdmyrVi5KRKKYkaGBSeRJEa4j7qkpTFEnEg3Hd8xhPva6cAgEvqFCo7d3xMp4lIOuK87OVI9OV0bmf/VWokKztyUhnGiSIgni4KEQRXBUSiwQwXBig00ICyo/ivEPSQQVjq6gg7Bnj55FurlY1vz7UmxcpHFkQc7YA+UgA1OQQVcgyqoAQwewTN4BW/Gk/FivBsfk9ackc1sgz8yPn8AtqqXSg==</latexit>

N(0) =
m⇤ pF
⇡2

<latexit sha1_base64="d2LnybVANO0ZQCmFrKzwfCnWLUk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQRUpSBN0IRUFcSQX7gCYNk+mkHTpJhpmJUEIXbvwVNy4UcetHuPNvnLZZaOuBgcM553LnHp8zKpVlfRu5peWV1bX8emFjc2t7x9zda8o4EZg0cMxi0faRJIxGpKGoYqTNBUGhz0jLH15N/NYDEZLG0b0aceKGqB/RgGKktOSZxduydQQvYBp2j50T7l07sY47nHarY88sWRVrCrhI7IyUQIa6Z345vRgnIYkUZkjKjm1x5aZIKIoZGRecRBKO8BD1SUfTCIVEuun0iDE81EoPBrHQL1Jwqv6eSFEo5Sj0dTJEaiDnvYn4n9dJVHDupjTiiSIRni0KEgZVDCeNwB4VBCs20gRhQfVfIR4ggbDSvRV0Cfb8yYukWa3Ymt+dlmqXWR15UAQHoAxscAZq4AbUQQNg8AiewSt4M56MF+Pd+JhFc0Y2sw/+wPj8Af6zlmw=</latexit><latexit sha1_base64="d2LnybVANO0ZQCmFrKzwfCnWLUk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQRUpSBN0IRUFcSQX7gCYNk+mkHTpJhpmJUEIXbvwVNy4UcetHuPNvnLZZaOuBgcM553LnHp8zKpVlfRu5peWV1bX8emFjc2t7x9zda8o4EZg0cMxi0faRJIxGpKGoYqTNBUGhz0jLH15N/NYDEZLG0b0aceKGqB/RgGKktOSZxduydQQvYBp2j50T7l07sY47nHarY88sWRVrCrhI7IyUQIa6Z345vRgnIYkUZkjKjm1x5aZIKIoZGRecRBKO8BD1SUfTCIVEuun0iDE81EoPBrHQL1Jwqv6eSFEo5Sj0dTJEaiDnvYn4n9dJVHDupjTiiSIRni0KEgZVDCeNwB4VBCs20gRhQfVfIR4ggbDSvRV0Cfb8yYukWa3Ymt+dlmqXWR15UAQHoAxscAZq4AbUQQNg8AiewSt4M56MF+Pd+JhFc0Y2sw/+wPj8Af6zlmw=</latexit><latexit sha1_base64="d2LnybVANO0ZQCmFrKzwfCnWLUk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQRUpSBN0IRUFcSQX7gCYNk+mkHTpJhpmJUEIXbvwVNy4UcetHuPNvnLZZaOuBgcM553LnHp8zKpVlfRu5peWV1bX8emFjc2t7x9zda8o4EZg0cMxi0faRJIxGpKGoYqTNBUGhz0jLH15N/NYDEZLG0b0aceKGqB/RgGKktOSZxduydQQvYBp2j50T7l07sY47nHarY88sWRVrCrhI7IyUQIa6Z345vRgnIYkUZkjKjm1x5aZIKIoZGRecRBKO8BD1SUfTCIVEuun0iDE81EoPBrHQL1Jwqv6eSFEo5Sj0dTJEaiDnvYn4n9dJVHDupjTiiSIRni0KEgZVDCeNwB4VBCs20gRhQfVfIR4ggbDSvRV0Cfb8yYukWa3Ymt+dlmqXWR15UAQHoAxscAZq4AbUQQNg8AiewSt4M56MF+Pd+JhFc0Y2sw/+wPj8Af6zlmw=</latexit><latexit sha1_base64="d2LnybVANO0ZQCmFrKzwfCnWLUk=">AAACBHicbVDLSsNAFJ3UV62vqMtuBotQRUpSBN0IRUFcSQX7gCYNk+mkHTpJhpmJUEIXbvwVNy4UcetHuPNvnLZZaOuBgcM553LnHp8zKpVlfRu5peWV1bX8emFjc2t7x9zda8o4EZg0cMxi0faRJIxGpKGoYqTNBUGhz0jLH15N/NYDEZLG0b0aceKGqB/RgGKktOSZxduydQQvYBp2j50T7l07sY47nHarY88sWRVrCrhI7IyUQIa6Z345vRgnIYkUZkjKjm1x5aZIKIoZGRecRBKO8BD1SUfTCIVEuun0iDE81EoPBrHQL1Jwqv6eSFEo5Sj0dTJEaiDnvYn4n9dJVHDupjTiiSIRni0KEgZVDCeNwB4VBCs20gRhQfVfIR4ggbDSvRV0Cfb8yYukWa3Ymt+dlmqXWR15UAQHoAxscAZq4AbUQQNg8AiewSt4M56MF+Pd+JhFc0Y2sw/+wPj8Af6zlmw=</latexit>

Landau parameters

fpp0
=

1X

`=0

f` P`(cos ✓pp0
)

<latexit sha1_base64="ntbSaJsdXu7iI7SbEyDwwQ1qi8o=">AAACKHicbVDLSgMxFM3Ud31VXboJFrGClBkRdCMW3bisYFXo1CGT3mlDM5khuSOUoZ/jxl9xI6JIt36J6WPh60DI4Zx7SO4JUykMuu7QKczMzs0vLC4Vl1dW19ZLG5s3Jsk0hwZPZKLvQmZACgUNFCjhLtXA4lDCbdi7GPm3D6CNSNQ19lNoxayjRCQ4QysFpbMoyNN0b0BPqW+yOMh9kPLUHdz7QkXYp1EwEvyD+viu+DwxPnYB2SS2H5TKbtUdg/4l3pSUyRT1oPTqtxOexaCQS2ZM03NTbOVMo+ASBkU/M5Ay3mMdaFqqWAymlY8XHdBdq7RplGh7FNKx+j2Rs9iYfhzayZhh1/z2RuJ/XjPD6KSVC5VmCIpPHooySTGho9ZoW2jgKPuWMK6F/SvlXaYZR9tt0Zbg/V75L7k5rHqWXx2Va+fTOhbJNtkhFeKRY1Ijl6ROGoSTR/JM3si78+S8OB/OcDJacKaZLfIDzucXvAWmZA==</latexit><latexit sha1_base64="ntbSaJsdXu7iI7SbEyDwwQ1qi8o=">AAACKHicbVDLSgMxFM3Ud31VXboJFrGClBkRdCMW3bisYFXo1CGT3mlDM5khuSOUoZ/jxl9xI6JIt36J6WPh60DI4Zx7SO4JUykMuu7QKczMzs0vLC4Vl1dW19ZLG5s3Jsk0hwZPZKLvQmZACgUNFCjhLtXA4lDCbdi7GPm3D6CNSNQ19lNoxayjRCQ4QysFpbMoyNN0b0BPqW+yOMh9kPLUHdz7QkXYp1EwEvyD+viu+DwxPnYB2SS2H5TKbtUdg/4l3pSUyRT1oPTqtxOexaCQS2ZM03NTbOVMo+ASBkU/M5Ay3mMdaFqqWAymlY8XHdBdq7RplGh7FNKx+j2Rs9iYfhzayZhh1/z2RuJ/XjPD6KSVC5VmCIpPHooySTGho9ZoW2jgKPuWMK6F/SvlXaYZR9tt0Zbg/V75L7k5rHqWXx2Va+fTOhbJNtkhFeKRY1Ijl6ROGoSTR/JM3si78+S8OB/OcDJacKaZLfIDzucXvAWmZA==</latexit><latexit sha1_base64="ntbSaJsdXu7iI7SbEyDwwQ1qi8o=">AAACKHicbVDLSgMxFM3Ud31VXboJFrGClBkRdCMW3bisYFXo1CGT3mlDM5khuSOUoZ/jxl9xI6JIt36J6WPh60DI4Zx7SO4JUykMuu7QKczMzs0vLC4Vl1dW19ZLG5s3Jsk0hwZPZKLvQmZACgUNFCjhLtXA4lDCbdi7GPm3D6CNSNQ19lNoxayjRCQ4QysFpbMoyNN0b0BPqW+yOMh9kPLUHdz7QkXYp1EwEvyD+viu+DwxPnYB2SS2H5TKbtUdg/4l3pSUyRT1oPTqtxOexaCQS2ZM03NTbOVMo+ASBkU/M5Ay3mMdaFqqWAymlY8XHdBdq7RplGh7FNKx+j2Rs9iYfhzayZhh1/z2RuJ/XjPD6KSVC5VmCIpPHooySTGho9ZoW2jgKPuWMK6F/SvlXaYZR9tt0Zbg/V75L7k5rHqWXx2Va+fTOhbJNtkhFeKRY1Ijl6ROGoSTR/JM3si78+S8OB/OcDJacKaZLfIDzucXvAWmZA==</latexit><latexit sha1_base64="ntbSaJsdXu7iI7SbEyDwwQ1qi8o=">AAACKHicbVDLSgMxFM3Ud31VXboJFrGClBkRdCMW3bisYFXo1CGT3mlDM5khuSOUoZ/jxl9xI6JIt36J6WPh60DI4Zx7SO4JUykMuu7QKczMzs0vLC4Vl1dW19ZLG5s3Jsk0hwZPZKLvQmZACgUNFCjhLtXA4lDCbdi7GPm3D6CNSNQ19lNoxayjRCQ4QysFpbMoyNN0b0BPqW+yOMh9kPLUHdz7QkXYp1EwEvyD+viu+DwxPnYB2SS2H5TKbtUdg/4l3pSUyRT1oPTqtxOexaCQS2ZM03NTbOVMo+ASBkU/M5Ay3mMdaFqqWAymlY8XHdBdq7RplGh7FNKx+j2Rs9iYfhzayZhh1/z2RuJ/XjPD6KSVC5VmCIpPHooySTGho9ZoW2jgKPuWMK6F/SvlXaYZR9tt0Zbg/V75L7k5rHqWXx2Va+fTOhbJNtkhFeKRY1Ijl6ROGoSTR/JM3si78+S8OB/OcDJacKaZLfIDzucXvAWmZA==</latexit>

PHYSIK
DEPARTMENT

(M = gh�i)
<latexit sha1_base64="wmdbJ2mqf2c1gyuoJ8URtjHgw/k=">AAACBHicbZBNS8MwGMfT+TbnW9XjLsEhzMtoRdCLMPTiRZjgXmAtI83SLixJS5IKo+zgxa/ixYMiXv0Q3vw2Zl0PuvmHwC//53lInn+QMKq043xbpZXVtfWN8mZla3tnd8/eP+ioOJWYtHHMYtkLkCKMCtLWVDPSSyRBPGCkG4yvZ/XuA5GKxuJeTxLicxQJGlKMtLEGdrV+Cy9h5DEkIkY8RSOOPJlfTgZ2zWk4ueAyuAXUQKHWwP7yhjFOOREaM6RU33US7WdIaooZmVa8VJEE4TGKSN+gQJwoP8uXmMJj4wxhGEtzhIa5+3siQ1ypCQ9MJ0d6pBZrM/O/Wj/V4YWfUZGkmgg8fyhMGdQxnCUCh1QSrNnEAMKSmr9CPEISYW1yq5gQ3MWVl6Fz2nAN353VmldFHGVQBUegDlxwDprgBrRAG2DwCJ7BK3iznqwX6936mLeWrGLmEPyR9fkDYrWXTA==</latexit><latexit sha1_base64="wmdbJ2mqf2c1gyuoJ8URtjHgw/k=">AAACBHicbZBNS8MwGMfT+TbnW9XjLsEhzMtoRdCLMPTiRZjgXmAtI83SLixJS5IKo+zgxa/ixYMiXv0Q3vw2Zl0PuvmHwC//53lInn+QMKq043xbpZXVtfWN8mZla3tnd8/eP+ioOJWYtHHMYtkLkCKMCtLWVDPSSyRBPGCkG4yvZ/XuA5GKxuJeTxLicxQJGlKMtLEGdrV+Cy9h5DEkIkY8RSOOPJlfTgZ2zWk4ueAyuAXUQKHWwP7yhjFOOREaM6RU33US7WdIaooZmVa8VJEE4TGKSN+gQJwoP8uXmMJj4wxhGEtzhIa5+3siQ1ypCQ9MJ0d6pBZrM/O/Wj/V4YWfUZGkmgg8fyhMGdQxnCUCh1QSrNnEAMKSmr9CPEISYW1yq5gQ3MWVl6Fz2nAN353VmldFHGVQBUegDlxwDprgBrRAG2DwCJ7BK3iznqwX6936mLeWrGLmEPyR9fkDYrWXTA==</latexit><latexit sha1_base64="wmdbJ2mqf2c1gyuoJ8URtjHgw/k=">AAACBHicbZBNS8MwGMfT+TbnW9XjLsEhzMtoRdCLMPTiRZjgXmAtI83SLixJS5IKo+zgxa/ixYMiXv0Q3vw2Zl0PuvmHwC//53lInn+QMKq043xbpZXVtfWN8mZla3tnd8/eP+ioOJWYtHHMYtkLkCKMCtLWVDPSSyRBPGCkG4yvZ/XuA5GKxuJeTxLicxQJGlKMtLEGdrV+Cy9h5DEkIkY8RSOOPJlfTgZ2zWk4ueAyuAXUQKHWwP7yhjFOOREaM6RU33US7WdIaooZmVa8VJEE4TGKSN+gQJwoP8uXmMJj4wxhGEtzhIa5+3siQ1ypCQ9MJ0d6pBZrM/O/Wj/V4YWfUZGkmgg8fyhMGdQxnCUCh1QSrNnEAMKSmr9CPEISYW1yq5gQ3MWVl6Fz2nAN353VmldFHGVQBUegDlxwDprgBrRAG2DwCJ7BK3iznqwX6936mLeWrGLmEPyR9fkDYrWXTA==</latexit><latexit sha1_base64="wmdbJ2mqf2c1gyuoJ8URtjHgw/k=">AAACBHicbZBNS8MwGMfT+TbnW9XjLsEhzMtoRdCLMPTiRZjgXmAtI83SLixJS5IKo+zgxa/ixYMiXv0Q3vw2Zl0PuvmHwC//53lInn+QMKq043xbpZXVtfWN8mZla3tnd8/eP+ioOJWYtHHMYtkLkCKMCtLWVDPSSyRBPGCkG4yvZ/XuA5GKxuJeTxLicxQJGlKMtLEGdrV+Cy9h5DEkIkY8RSOOPJlfTgZ2zWk4ueAyuAXUQKHWwP7yhjFOOREaM6RU33US7WdIaooZmVa8VJEE4TGKSN+gQJwoP8uXmMJj4wxhGEtzhIa5+3siQ1ypCQ9MJ0d6pBZrM/O/Wj/V4YWfUZGkmgg8fyhMGdQxnCUCh1QSrNnEAMKSmr9CPEISYW1yq5gQ3MWVl6Fz2nAN353VmldFHGVQBUegDlxwDprgBrRAG2DwCJ7BK3iznqwX6936mLeWrGLmEPyR9fkDYrWXTA==</latexit>



0
<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>

1
<latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit>

2
<latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit>

3
<latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit>

4
<latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit>

5
<latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit>

6
<latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit>

⇢/⇢0
<latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit>

1.0
<latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit>

1.1
<latexit sha1_base64="65sQI2qBEhKdFnNoAG7RvHSrMcE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJBNZj2yxW/6s9FViHIoQK56v3yV3cQs1SiskxQYzqBn9heRrXlTOC01E0NJpSN6RA7DhWVaHrZfOEpOXPOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/JH3+QOhdI+g</latexit><latexit sha1_base64="65sQI2qBEhKdFnNoAG7RvHSrMcE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJBNZj2yxW/6s9FViHIoQK56v3yV3cQs1SiskxQYzqBn9heRrXlTOC01E0NJpSN6RA7DhWVaHrZfOEpOXPOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/JH3+QOhdI+g</latexit><latexit sha1_base64="65sQI2qBEhKdFnNoAG7RvHSrMcE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJBNZj2yxW/6s9FViHIoQK56v3yV3cQs1SiskxQYzqBn9heRrXlTOC01E0NJpSN6RA7DhWVaHrZfOEpOXPOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/JH3+QOhdI+g</latexit><latexit sha1_base64="65sQI2qBEhKdFnNoAG7RvHSrMcE=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJBNZj2yxW/6s9FViHIoQK56v3yV3cQs1SiskxQYzqBn9heRrXlTOC01E0NJpSN6RA7DhWVaHrZfOEpOXPOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBhGd4hTdPey/eu/exaC14+cwx/JH3+QOhdI+g</latexit>

1.2
<latexit sha1_base64="UFps7Wd88dx0716CmEfZiynwHOg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGgUp32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOi+Y+h</latexit><latexit sha1_base64="UFps7Wd88dx0716CmEfZiynwHOg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGgUp32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOi+Y+h</latexit><latexit sha1_base64="UFps7Wd88dx0716CmEfZiynwHOg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGgUp32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOi+Y+h</latexit><latexit sha1_base64="UFps7Wd88dx0716CmEfZiynwHOg=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGgUp32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOi+Y+h</latexit>

1.3
<latexit sha1_base64="HTEI4PALjATLYvcT7RuKGPCGXeU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqJ5PeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+kfo+i</latexit><latexit sha1_base64="HTEI4PALjATLYvcT7RuKGPCGXeU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqJ5PeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+kfo+i</latexit><latexit sha1_base64="HTEI4PALjATLYvcT7RuKGPCGXeU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqJ5PeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+kfo+i</latexit><latexit sha1_base64="HTEI4PALjATLYvcT7RuKGPCGXeU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqJ5PeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+kfo+i</latexit>

1.4
<latexit sha1_base64="ip9SkptSI+T/pV3vVetveNjR2xc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJB9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+mA4+j</latexit><latexit sha1_base64="ip9SkptSI+T/pV3vVetveNjR2xc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJB9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+mA4+j</latexit><latexit sha1_base64="ip9SkptSI+T/pV3vVetveNjR2xc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJB9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+mA4+j</latexit><latexit sha1_base64="ip9SkptSI+T/pV3vVetveNjR2xc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJB9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+mA4+j</latexit>

1.5
<latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit><latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit><latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit><latexit sha1_base64="AUIdnAlv52iH1/dHIx7KPr85geg=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtEJquRSaN1Cg5K3EcKpCyR/C0c20/vDEjRWxvsdxwruKDrSIBKPorMesE0YkqF5MeuWKX/VnIssQ5FCBXPVe+avTj1mquEYmqbXtwE+wm1GDgkk+KXVSyxPKRnTA2w41Vdx2s9nCE3LinD6JYuOeRjJzf09kVFk7VqHrVBSHdrE2Nf+rtVOMrrqZ0EmKXLP5R1EqCcZkej3pC8MZyrEDyoxwuxI2pIYydBmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYKHiGV3jzjPfivXsf89aCl88cwh95nz+niI+k</latexit>

µ(⇢)
<latexit sha1_base64="LVs8jdixOquI7y4FRLn25Imj/t0=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEjtUiUICcYKFsYi0YfURJXjOK1VO45sB6mK8g0s/AoLAwixMrHxNzhtBtpyJMtH59yre+8JEkaVdpwfa219Y3Nru7JT3d3bPzi0j467SqQSkw4WTMh+gBRhNCYdTTUj/UQSxANGesHktvB7j0QqKuIHPU2Iz9EophHFSBtpaDcyL4igFwgWqik3X+bxNK8vCHIs8kY+tGtO05kBrhK3JDVQoj20v71Q4JSTWGOGlBq4TqL9DElNMSN51UsVSRCeoBEZGBojTpSfzU7K4blRQhgJaV6s4Uz925Ehror9TCVHeqyWvUL8zxukOrr2MxonqSYxng+KUga1gEU+MKSSYM2mhiAsqdkV4jGSCGuTYtWE4C6fvEq6F03X8PvLWuumjKMCTsEZqAMXXIEWuANt0AEYPIEX8AberWfr1fqwPuela1bZcwIWYH39AsgDnss=</latexit><latexit sha1_base64="LVs8jdixOquI7y4FRLn25Imj/t0=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEjtUiUICcYKFsYi0YfURJXjOK1VO45sB6mK8g0s/AoLAwixMrHxNzhtBtpyJMtH59yre+8JEkaVdpwfa219Y3Nru7JT3d3bPzi0j467SqQSkw4WTMh+gBRhNCYdTTUj/UQSxANGesHktvB7j0QqKuIHPU2Iz9EophHFSBtpaDcyL4igFwgWqik3X+bxNK8vCHIs8kY+tGtO05kBrhK3JDVQoj20v71Q4JSTWGOGlBq4TqL9DElNMSN51UsVSRCeoBEZGBojTpSfzU7K4blRQhgJaV6s4Uz925Ehror9TCVHeqyWvUL8zxukOrr2MxonqSYxng+KUga1gEU+MKSSYM2mhiAsqdkV4jGSCGuTYtWE4C6fvEq6F03X8PvLWuumjKMCTsEZqAMXXIEWuANt0AEYPIEX8AberWfr1fqwPuela1bZcwIWYH39AsgDnss=</latexit><latexit sha1_base64="LVs8jdixOquI7y4FRLn25Imj/t0=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEjtUiUICcYKFsYi0YfURJXjOK1VO45sB6mK8g0s/AoLAwixMrHxNzhtBtpyJMtH59yre+8JEkaVdpwfa219Y3Nru7JT3d3bPzi0j467SqQSkw4WTMh+gBRhNCYdTTUj/UQSxANGesHktvB7j0QqKuIHPU2Iz9EophHFSBtpaDcyL4igFwgWqik3X+bxNK8vCHIs8kY+tGtO05kBrhK3JDVQoj20v71Q4JSTWGOGlBq4TqL9DElNMSN51UsVSRCeoBEZGBojTpSfzU7K4blRQhgJaV6s4Uz925Ehror9TCVHeqyWvUL8zxukOrr2MxonqSYxng+KUga1gEU+MKSSYM2mhiAsqdkV4jGSCGuTYtWE4C6fvEq6F03X8PvLWuumjKMCTsEZqAMXXIEWuANt0AEYPIEX8AberWfr1fqwPuela1bZcwIWYH39AsgDnss=</latexit><latexit sha1_base64="LVs8jdixOquI7y4FRLn25Imj/t0=">AAACEnicbVC7TsMwFHV4lvIKMLJYVEjtUiUICcYKFsYi0YfURJXjOK1VO45sB6mK8g0s/AoLAwixMrHxNzhtBtpyJMtH59yre+8JEkaVdpwfa219Y3Nru7JT3d3bPzi0j467SqQSkw4WTMh+gBRhNCYdTTUj/UQSxANGesHktvB7j0QqKuIHPU2Iz9EophHFSBtpaDcyL4igFwgWqik3X+bxNK8vCHIs8kY+tGtO05kBrhK3JDVQoj20v71Q4JSTWGOGlBq4TqL9DElNMSN51UsVSRCeoBEZGBojTpSfzU7K4blRQhgJaV6s4Uz925Ehror9TCVHeqyWvUL8zxukOrr2MxonqSYxng+KUga1gEU+MKSSYM2mhiAsqdkV4jGSCGuTYtWE4C6fvEq6F03X8PvLWuumjKMCTsEZqAMXXIEWuANt0AEYPIEX8AberWfr1fqwPuela1bZcwIWYH39AsgDnss=</latexit>

[GeV]
<latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit><latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit><latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit><latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit>

M0
<latexit sha1_base64="fj02DGJYIRodpLKKUD12oaGci/0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YsXoYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjq6n9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAitz1/0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7SqPowhHcAynEMAF1OAG6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPFWiP7A==</latexit><latexit sha1_base64="fj02DGJYIRodpLKKUD12oaGci/0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YsXoYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjq6n9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAitz1/0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7SqPowhHcAynEMAF1OAG6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPFWiP7A==</latexit><latexit sha1_base64="fj02DGJYIRodpLKKUD12oaGci/0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YsXoYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjq6n9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAitz1/0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7SqPowhHcAynEMAF1OAG6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPFWiP7A==</latexit><latexit sha1_base64="fj02DGJYIRodpLKKUD12oaGci/0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YsXoYKtlbaUbDrbhibZJckKZemv8OJBEa/+HG/+G9N2D9r6QuDhnRky84aJ4Mb6/rdXWFldW98obpa2tnd298r7B00Tp5phg8Ui1q2QGhRcYcNyK7CVaKQyFPgQjq6n9Ycn1IbH6t6OE+xKOlA84oxaZz1mnTAitz1/0itX/Ko/E1mGIIcK5Kr3yl+dfsxSicoyQY1pB35iuxnVljOBk1InNZhQNqIDbDtUVKLpZrOFJ+TEOX0Sxdo9ZcnM/T2RUWnMWIauU1I7NIu1qflfrZ3a6LKbcZWkFhWbfxSlgtiYTK8nfa6RWTF2QJnmblfChlRTZl1GJRdCsHjyMjTPqoHju/NK7SqPowhHcAynEMAF1OAG6tAABhKe4RXePO29eO/ex7y14OUzh/BH3ucPFWiP7A==</latexit>
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Relativistic Fermi-Liquid Theory (contd.)

Leading Landau parameters (T=0)

1 + F0(⇢) =
pF m⇤(⇢)

⇡2

@2E(⇢)
@⇢2

=
m⇤(⇢)

3p2F
K(⇢)

<latexit sha1_base64="uwPz7fVV83SXVXErSLPhLqaCzwA="></latexit><latexit sha1_base64="uwPz7fVV83SXVXErSLPhLqaCzwA="></latexit><latexit sha1_base64="uwPz7fVV83SXVXErSLPhLqaCzwA="></latexit><latexit sha1_base64="uwPz7fVV83SXVXErSLPhLqaCzwA="></latexit>

1 +
F1(⇢)

3
=

m⇤(⇢)

µ
<latexit sha1_base64="yetufALWqpit+szXUUJ76z0VY2o=">AAACFHicbVDLSgMxFM34rPVVdekmWIRqocyooBuhKIjLCvYBnVoyaaYNzWNIMkIZ+hFu/BU3LhRx68Kdf2PazqK2HggczjmXm3uCiFFtXPfHWVhcWl5Zzaxl1zc2t7ZzO7s1LWOFSRVLJlUjQJowKkjVUMNII1IE8YCRetC/Hvn1R6I0leLeDCLS4qgraEgxMlZq54peMblpewVf9eSRL20Ung7hJUz4w/G06PN42M7l3ZI7BpwnXkryIEWlnfv2OxLHnAiDGdK66bmRaSVIGYoZGWb9WJMI4T7qkqalAnGiW8n4qCE8tEoHhlLZJwwcq9MTCeJaD3hgkxyZnp71RuJ/XjM24UUroSKKDRF4siiMGTQSjhqCHaoINmxgCcKK2r9C3EMKYWN7zNoSvNmT50ntpORZfneWL1+ldWTAPjgABeCBc1AGt6ACqgCDJ/AC3sC78+y8Oh/O5yS64KQze+APnK9fqz+cug==</latexit><latexit sha1_base64="yetufALWqpit+szXUUJ76z0VY2o=">AAACFHicbVDLSgMxFM34rPVVdekmWIRqocyooBuhKIjLCvYBnVoyaaYNzWNIMkIZ+hFu/BU3LhRx68Kdf2PazqK2HggczjmXm3uCiFFtXPfHWVhcWl5Zzaxl1zc2t7ZzO7s1LWOFSRVLJlUjQJowKkjVUMNII1IE8YCRetC/Hvn1R6I0leLeDCLS4qgraEgxMlZq54peMblpewVf9eSRL20Ung7hJUz4w/G06PN42M7l3ZI7BpwnXkryIEWlnfv2OxLHnAiDGdK66bmRaSVIGYoZGWb9WJMI4T7qkqalAnGiW8n4qCE8tEoHhlLZJwwcq9MTCeJaD3hgkxyZnp71RuJ/XjM24UUroSKKDRF4siiMGTQSjhqCHaoINmxgCcKK2r9C3EMKYWN7zNoSvNmT50ntpORZfneWL1+ldWTAPjgABeCBc1AGt6ACqgCDJ/AC3sC78+y8Oh/O5yS64KQze+APnK9fqz+cug==</latexit><latexit sha1_base64="yetufALWqpit+szXUUJ76z0VY2o=">AAACFHicbVDLSgMxFM34rPVVdekmWIRqocyooBuhKIjLCvYBnVoyaaYNzWNIMkIZ+hFu/BU3LhRx68Kdf2PazqK2HggczjmXm3uCiFFtXPfHWVhcWl5Zzaxl1zc2t7ZzO7s1LWOFSRVLJlUjQJowKkjVUMNII1IE8YCRetC/Hvn1R6I0leLeDCLS4qgraEgxMlZq54peMblpewVf9eSRL20Ung7hJUz4w/G06PN42M7l3ZI7BpwnXkryIEWlnfv2OxLHnAiDGdK66bmRaSVIGYoZGWb9WJMI4T7qkqalAnGiW8n4qCE8tEoHhlLZJwwcq9MTCeJaD3hgkxyZnp71RuJ/XjM24UUroSKKDRF4siiMGTQSjhqCHaoINmxgCcKK2r9C3EMKYWN7zNoSvNmT50ntpORZfneWL1+ldWTAPjgABeCBc1AGt6ACqgCDJ/AC3sC78+y8Oh/O5yS64KQze+APnK9fqz+cug==</latexit><latexit sha1_base64="yetufALWqpit+szXUUJ76z0VY2o=">AAACFHicbVDLSgMxFM34rPVVdekmWIRqocyooBuhKIjLCvYBnVoyaaYNzWNIMkIZ+hFu/BU3LhRx68Kdf2PazqK2HggczjmXm3uCiFFtXPfHWVhcWl5Zzaxl1zc2t7ZzO7s1LWOFSRVLJlUjQJowKkjVUMNII1IE8YCRetC/Hvn1R6I0leLeDCLS4qgraEgxMlZq54peMblpewVf9eSRL20Ung7hJUz4w/G06PN42M7l3ZI7BpwnXkryIEWlnfv2OxLHnAiDGdK66bmRaSVIGYoZGWb9WJMI4T7qkqalAnGiW8n4qCE8tEoHhlLZJwwcq9MTCeJaD3hgkxyZnp71RuJ/XjM24UUroSKKDRF4siiMGTQSjhqCHaoINmxgCcKK2r9C3EMKYWN7zNoSvNmT50ntpORZfneWL1+ldWTAPjgABeCBc1AGt6ACqgCDJ/AC3sC78+y8Oh/O5yS64KQze+APnK9fqz+cug==</latexit>

(incompressibility)

⇢/⇢0
<latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit>

0
<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>

1
<latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit>

2
<latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit>

3
<latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit>

4
<latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit> 5

<latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit>

6
<latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit>

700
<latexit sha1_base64="Ez64DPhWEanJc2DPhwKCDclM3FQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1Uhtd9zKuktSiYouPolQQG5PZ9WTANTIrJg4o09ztStiIasqsy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICqEIN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGsJY+n</latexit><latexit sha1_base64="Ez64DPhWEanJc2DPhwKCDclM3FQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1Uhtd9zKuktSiYouPolQQG5PZ9WTANTIrJg4o09ztStiIasqsy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICqEIN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGsJY+n</latexit><latexit sha1_base64="Ez64DPhWEanJc2DPhwKCDclM3FQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1Uhtd9zKuktSiYouPolQQG5PZ9WTANTIrJg4o09ztStiIasqsy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICqEIN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGsJY+n</latexit><latexit sha1_base64="Ez64DPhWEanJc2DPhwKCDclM3FQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1Uhtd9zKuktSiYouPolQQG5PZ9WTANTIrJg4o09ztStiIasqsy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICqEIN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGsJY+n</latexit>

750
<latexit sha1_base64="Puev0oQlG1YQ5lPy7DECZIqMSYM=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozotRl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrj6zBjMkktlWTxUZxyZBWaXY8GTFNi+cQBJpq5XREZYY2JdRmVXAjB8smr0LqoBo7vLyv1mzyOIpzAKZxDADWowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+zw4+s</latexit><latexit sha1_base64="Puev0oQlG1YQ5lPy7DECZIqMSYM=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozotRl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrj6zBjMkktlWTxUZxyZBWaXY8GTFNi+cQBJpq5XREZYY2JdRmVXAjB8smr0LqoBo7vLyv1mzyOIpzAKZxDADWowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+zw4+s</latexit><latexit sha1_base64="Puev0oQlG1YQ5lPy7DECZIqMSYM=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozotRl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrj6zBjMkktlWTxUZxyZBWaXY8GTFNi+cQBJpq5XREZYY2JdRmVXAjB8smr0LqoBo7vLyv1mzyOIpzAKZxDADWowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+zw4+s</latexit><latexit sha1_base64="Puev0oQlG1YQ5lPy7DECZIqMSYM=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozotRl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrj6zBjMkktlWTxUZxyZBWaXY8GTFNi+cQBJpq5XREZYY2JdRmVXAjB8smr0LqoBo7vLyv1mzyOIpzAKZxDADWowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+zw4+s</latexit>

800
<latexit sha1_base64="pxEf5e3fbWB+FMRCb4mUEmML/ps=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1UhtVexlXSWpRscVHUSqIjcnsejLgGpkVEweUae52JWxENWXWZVR0IQTLJ69C87ISOL6/Ktdu8jgKcApncAEBXEMN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGtrI+o</latexit><latexit sha1_base64="pxEf5e3fbWB+FMRCb4mUEmML/ps=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1UhtVexlXSWpRscVHUSqIjcnsejLgGpkVEweUae52JWxENWXWZVR0IQTLJ69C87ISOL6/Ktdu8jgKcApncAEBXEMN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGtrI+o</latexit><latexit sha1_base64="pxEf5e3fbWB+FMRCb4mUEmML/ps=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1UhtVexlXSWpRscVHUSqIjcnsejLgGpkVEweUae52JWxENWXWZVR0IQTLJ69C87ISOL6/Ktdu8jgKcApncAEBXEMN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGtrI+o</latexit><latexit sha1_base64="pxEf5e3fbWB+FMRCb4mUEmML/ps=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGJGq70/7pbJf8eciqxDkUIZc9X7pqzuIWSpRWSaoMZ3AT2wvo9pyJnBa7KYGE8rGdIgdh4pKNL1svvCUnDtnQKJYu6csmbu/JzIqjZnI0HVKakdmuTYz/6t1UhtVexlXSWpRscVHUSqIjcnsejLgGpkVEweUae52JWxENWXWZVR0IQTLJ69C87ISOL6/Ktdu8jgKcApncAEBXEMN7qAODWAg4Rle4c3T3ov37n0sWte8fOYE/sj7/AGtrI+o</latexit>

850
<latexit sha1_base64="WDFVxAtoAXF7+LTANfn2DDrtkAE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozothl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrjWpgxmaSWSrL4KE45sgrNrkcDpimxfOIAE83croiMsMbEuoxKLoRg+eRVaF1UA8f3l5X6TR5HEU7gFM4hgGuowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+1So+t</latexit><latexit sha1_base64="WDFVxAtoAXF7+LTANfn2DDrtkAE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozothl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrjWpgxmaSWSrL4KE45sgrNrkcDpimxfOIAE83croiMsMbEuoxKLoRg+eRVaF1UA8f3l5X6TR5HEU7gFM4hgGuowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+1So+t</latexit><latexit sha1_base64="WDFVxAtoAXF7+LTANfn2DDrtkAE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozothl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrjWpgxmaSWSrL4KE45sgrNrkcDpimxfOIAE83croiMsMbEuoxKLoRg+eRVaF1UA8f3l5X6TR5HEU7gFM4hgGuowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+1So+t</latexit><latexit sha1_base64="WDFVxAtoAXF7+LTANfn2DDrtkAE=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiuCozothl0Y3LCvYi7VAyaaYNzWVIMkIZ+hRuXCji1sdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vp3V209UG6bkg50kNBR4KFnMCLbOesx6UYxqV/60X674VX8utApBDhXI1eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p16HEgpowmy88RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1bmrjWpgxmaSWSrL4KE45sgrNrkcDpimxfOIAE83croiMsMbEuoxKLoRg+eRVaF1UA8f3l5X6TR5HEU7gFM4hgGuowx00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Y+8zx+1So+t</latexit>

900
<latexit sha1_base64="IKpv1IBhM/DdJWSVU7mFszb2iYU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSNy5fuTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdq13kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ArzOPqQ==</latexit><latexit sha1_base64="IKpv1IBhM/DdJWSVU7mFszb2iYU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSNy5fuTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdq13kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ArzOPqQ==</latexit><latexit sha1_base64="IKpv1IBhM/DdJWSVU7mFszb2iYU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSNy5fuTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdq13kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ArzOPqQ==</latexit><latexit sha1_base64="IKpv1IBhM/DdJWSVU7mFszb2iYU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSNy5fuTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdq13kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ArzOPqQ==</latexit>

m⇤(⇢) =
q
p2
F +M2(⇢)

<latexit sha1_base64="OENsgnhqO7bgdJ2RjApbRwcjads="></latexit><latexit sha1_base64="OENsgnhqO7bgdJ2RjApbRwcjads="></latexit><latexit sha1_base64="OENsgnhqO7bgdJ2RjApbRwcjads="></latexit><latexit sha1_base64="OENsgnhqO7bgdJ2RjApbRwcjads="></latexit>

m⇤
<latexit sha1_base64="JsYjQN3PaQvaGyD/x2qzgvJL12c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiiIsyI4Iui25cVrAXaceSSTNtaC5DkhHK0Kdw40IRtz6OO9/GtJ2Ftv4Q+PjPOeScP0o4M9b3v73Cyura+kZxs7S1vbO7V94/aBqVakIbRHGl2xE2lDNJG5ZZTtuJplhEnLai0c203nqi2jAl7+04oaHAA8liRrB11kPWjWIkHs8mvXLFr/ozoWUIcqhArnqv/NXtK5IKKi3h2JhO4Cc2zLC2jHA6KXVTQxNMRnhAOw4lFtSE2WzhCTpxTh/FSrsnLZq5vycyLIwZi8h1CmyHZrE2Nf+rdVIbX4UZk0lqqSTzj+KUI6vQ9HrUZ5oSy8cOMNHM7YrIEGtMrMuo5EIIFk9ehuZ5NXB8d1GpXedxFOEIjuEUAriEGtxCHRpAQMAzvMKbp70X7937mLcWvHzmEP7I+/wBO6SQBQ==</latexit><latexit sha1_base64="JsYjQN3PaQvaGyD/x2qzgvJL12c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiiIsyI4Iui25cVrAXaceSSTNtaC5DkhHK0Kdw40IRtz6OO9/GtJ2Ftv4Q+PjPOeScP0o4M9b3v73Cyura+kZxs7S1vbO7V94/aBqVakIbRHGl2xE2lDNJG5ZZTtuJplhEnLai0c203nqi2jAl7+04oaHAA8liRrB11kPWjWIkHs8mvXLFr/ozoWUIcqhArnqv/NXtK5IKKi3h2JhO4Cc2zLC2jHA6KXVTQxNMRnhAOw4lFtSE2WzhCTpxTh/FSrsnLZq5vycyLIwZi8h1CmyHZrE2Nf+rdVIbX4UZk0lqqSTzj+KUI6vQ9HrUZ5oSy8cOMNHM7YrIEGtMrMuo5EIIFk9ehuZ5NXB8d1GpXedxFOEIjuEUAriEGtxCHRpAQMAzvMKbp70X7937mLcWvHzmEP7I+/wBO6SQBQ==</latexit><latexit sha1_base64="JsYjQN3PaQvaGyD/x2qzgvJL12c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiiIsyI4Iui25cVrAXaceSSTNtaC5DkhHK0Kdw40IRtz6OO9/GtJ2Ftv4Q+PjPOeScP0o4M9b3v73Cyura+kZxs7S1vbO7V94/aBqVakIbRHGl2xE2lDNJG5ZZTtuJplhEnLai0c203nqi2jAl7+04oaHAA8liRrB11kPWjWIkHs8mvXLFr/ozoWUIcqhArnqv/NXtK5IKKi3h2JhO4Cc2zLC2jHA6KXVTQxNMRnhAOw4lFtSE2WzhCTpxTh/FSrsnLZq5vycyLIwZi8h1CmyHZrE2Nf+rdVIbX4UZk0lqqSTzj+KUI6vQ9HrUZ5oSy8cOMNHM7YrIEGtMrMuo5EIIFk9ehuZ5NXB8d1GpXedxFOEIjuEUAriEGtxCHRpAQMAzvMKbp70X7937mLcWvHzmEP7I+/wBO6SQBQ==</latexit><latexit sha1_base64="JsYjQN3PaQvaGyD/x2qzgvJL12c=">AAAB8HicbZDLSgMxFIbP1Futt6pLN8EiiIsyI4Iui25cVrAXaceSSTNtaC5DkhHK0Kdw40IRtz6OO9/GtJ2Ftv4Q+PjPOeScP0o4M9b3v73Cyura+kZxs7S1vbO7V94/aBqVakIbRHGl2xE2lDNJG5ZZTtuJplhEnLai0c203nqi2jAl7+04oaHAA8liRrB11kPWjWIkHs8mvXLFr/ozoWUIcqhArnqv/NXtK5IKKi3h2JhO4Cc2zLC2jHA6KXVTQxNMRnhAOw4lFtSE2WzhCTpxTh/FSrsnLZq5vycyLIwZi8h1CmyHZrE2Nf+rdVIbX4UZk0lqqSTzj+KUI6vQ9HrUZ5oSy8cOMNHM7YrIEGtMrMuo5EIIFk9ehuZ5NXB8d1GpXedxFOEIjuEUAriEGtxCHRpAQMAzvMKbp70X7937mLcWvHzmEP7I+/wBO6SQBQ==</latexit>

[MeV]
<latexit sha1_base64="g3A5S2fvL12ti8pFKCgO7QYvfb4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGBrMQ1ls520SzebsLsRSui/8OJBEa/+G2/+G7dtDtr6wsLDOzPszBumgmvjut9OaWV1bX2jvFnZ2t7Z3avuH7R1kimGLZaIRHVCqlFwiS3DjcBOqpDGocCHcHQ9rT88odI8kfdmnGIQ04HkEWfUWOsx74aRf4vtYNKr1ty6OxNZBq+AGhRq9qpf3X7CshilYYJq7XtuaoKcKsOZwEmlm2lMKRvRAfoWJY1RB/ls4wk5sU6fRImyTxoyc39P5DTWehyHtjOmZqgXa1Pzv5qfmegyyLlMM4OSzT+KMkFMQqbnkz5XyIwYW6BMcbsrYUOqKDM2pIoNwVs8eRnaZ3XP8t15rXFVxFGGIziGU/DgAhpwA01oAQMJz/AKb452Xpx352PeWnKKmUP4I+fzB2f4kLo=</latexit><latexit sha1_base64="g3A5S2fvL12ti8pFKCgO7QYvfb4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGBrMQ1ls520SzebsLsRSui/8OJBEa/+G2/+G7dtDtr6wsLDOzPszBumgmvjut9OaWV1bX2jvFnZ2t7Z3avuH7R1kimGLZaIRHVCqlFwiS3DjcBOqpDGocCHcHQ9rT88odI8kfdmnGIQ04HkEWfUWOsx74aRf4vtYNKr1ty6OxNZBq+AGhRq9qpf3X7CshilYYJq7XtuaoKcKsOZwEmlm2lMKRvRAfoWJY1RB/ls4wk5sU6fRImyTxoyc39P5DTWehyHtjOmZqgXa1Pzv5qfmegyyLlMM4OSzT+KMkFMQqbnkz5XyIwYW6BMcbsrYUOqKDM2pIoNwVs8eRnaZ3XP8t15rXFVxFGGIziGU/DgAhpwA01oAQMJz/AKb452Xpx352PeWnKKmUP4I+fzB2f4kLo=</latexit><latexit sha1_base64="g3A5S2fvL12ti8pFKCgO7QYvfb4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGBrMQ1ls520SzebsLsRSui/8OJBEa/+G2/+G7dtDtr6wsLDOzPszBumgmvjut9OaWV1bX2jvFnZ2t7Z3avuH7R1kimGLZaIRHVCqlFwiS3DjcBOqpDGocCHcHQ9rT88odI8kfdmnGIQ04HkEWfUWOsx74aRf4vtYNKr1ty6OxNZBq+AGhRq9qpf3X7CshilYYJq7XtuaoKcKsOZwEmlm2lMKRvRAfoWJY1RB/ls4wk5sU6fRImyTxoyc39P5DTWehyHtjOmZqgXa1Pzv5qfmegyyLlMM4OSzT+KMkFMQqbnkz5XyIwYW6BMcbsrYUOqKDM2pIoNwVs8eRnaZ3XP8t15rXFVxFGGIziGU/DgAhpwA01oAQMJz/AKb452Xpx352PeWnKKmUP4I+fzB2f4kLo=</latexit><latexit sha1_base64="g3A5S2fvL12ti8pFKCgO7QYvfb4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGBrMQ1ls520SzebsLsRSui/8OJBEa/+G2/+G7dtDtr6wsLDOzPszBumgmvjut9OaWV1bX2jvFnZ2t7Z3avuH7R1kimGLZaIRHVCqlFwiS3DjcBOqpDGocCHcHQ9rT88odI8kfdmnGIQ04HkEWfUWOsx74aRf4vtYNKr1ty6OxNZBq+AGhRq9qpf3X7CshilYYJq7XtuaoKcKsOZwEmlm2lMKRvRAfoWJY1RB/ls4wk5sU6fRImyTxoyc39P5DTWehyHtjOmZqgXa1Pzv5qfmegyyLlMM4OSzT+KMkFMQqbnkz5XyIwYW6BMcbsrYUOqKDM2pIoNwVs8eRnaZ3XP8t15rXFVxFGGIziGU/DgAhpwA01oAQMJz/AKb452Xpx352PeWnKKmUP4I+fzB2f4kLo=</latexit> Landau effective mass

baryon  
chemical  
potential

Chiral FRG calculation

PHYSIK
DEPARTMENT



0
<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>

1
<latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit>

1
<latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit>

�1
<latexit sha1_base64="8ofvvQZ7aSUTt1OAtXnhnZOfjPw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCvYD2lA22027dLNJdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqb1VtPXBsRq0ecJNyP6ECJUDCK1mpn3SAkF960V664VXcusgpeDhXIVe+Vv7r9mKURV8gkNabjuQn6GdUomOTTUjc1PKFsRAe8Y1HRiBs/m+87JWfW6ZMw1vYpJHP390RGI2MmUWA7I4pDs1ybmf/VOimGN34mVJIiV2zxUZhKgjGZHU/6QnOGcmKBMi3sroQNqaYMbUQlG4K3fPIqNC+rnuWHq0rtNo+jCCdwCufgwTXU4B7q0AAGEp7hFd6csfPivDsfi9aCk88cwx85nz8uZo9k</latexit><latexit sha1_base64="8ofvvQZ7aSUTt1OAtXnhnZOfjPw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCvYD2lA22027dLNJdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqb1VtPXBsRq0ecJNyP6ECJUDCK1mpn3SAkF960V664VXcusgpeDhXIVe+Vv7r9mKURV8gkNabjuQn6GdUomOTTUjc1PKFsRAe8Y1HRiBs/m+87JWfW6ZMw1vYpJHP390RGI2MmUWA7I4pDs1ybmf/VOimGN34mVJIiV2zxUZhKgjGZHU/6QnOGcmKBMi3sroQNqaYMbUQlG4K3fPIqNC+rnuWHq0rtNo+jCCdwCufgwTXU4B7q0AAGEp7hFd6csfPivDsfi9aCk88cwx85nz8uZo9k</latexit><latexit sha1_base64="8ofvvQZ7aSUTt1OAtXnhnZOfjPw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCvYD2lA22027dLNJdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqb1VtPXBsRq0ecJNyP6ECJUDCK1mpn3SAkF960V664VXcusgpeDhXIVe+Vv7r9mKURV8gkNabjuQn6GdUomOTTUjc1PKFsRAe8Y1HRiBs/m+87JWfW6ZMw1vYpJHP390RGI2MmUWA7I4pDs1ybmf/VOimGN34mVJIiV2zxUZhKgjGZHU/6QnOGcmKBMi3sroQNqaYMbUQlG4K3fPIqNC+rnuWHq0rtNo+jCCdwCufgwTXU4B7q0AAGEp7hFd6csfPivDsfi9aCk88cwx85nz8uZo9k</latexit><latexit sha1_base64="8ofvvQZ7aSUTt1OAtXnhnZOfjPw=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHCvYD2lA22027dLNJdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqb1VtPXBsRq0ecJNyP6ECJUDCK1mpn3SAkF960V664VXcusgpeDhXIVe+Vv7r9mKURV8gkNabjuQn6GdUomOTTUjc1PKFsRAe8Y1HRiBs/m+87JWfW6ZMw1vYpJHP390RGI2MmUWA7I4pDs1ybmf/VOimGN34mVJIiV2zxUZhKgjGZHU/6QnOGcmKBMi3sroQNqaYMbUQlG4K3fPIqNC+rnuWHq0rtNo+jCCdwCufgwTXU4B7q0AAGEp7hFd6csfPivDsfi9aCk88cwx85nz8uZo9k</latexit>

2
<latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit>

2
<latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit>

�2
<latexit sha1_base64="V6JB2FES/WQmGkUFu1zyQbpaiL4=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJiqDHohePFewHtKFstpt26WYTdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6d1dtPXBsRqwecJNyP6FCJUDCK1upkvSAkF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nt93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyO54MhOYM5cQCZVrYXQkbUU0Z2ohKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGEp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8AL+uPZQ==</latexit><latexit sha1_base64="V6JB2FES/WQmGkUFu1zyQbpaiL4=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJiqDHohePFewHtKFstpt26WYTdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6d1dtPXBsRqwecJNyP6FCJUDCK1upkvSAkF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nt93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyO54MhOYM5cQCZVrYXQkbUU0Z2ohKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGEp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8AL+uPZQ==</latexit><latexit sha1_base64="V6JB2FES/WQmGkUFu1zyQbpaiL4=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJiqDHohePFewHtKFstpt26WYTdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6d1dtPXBsRqwecJNyP6FCJUDCK1upkvSAkF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nt93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyO54MhOYM5cQCZVrYXQkbUU0Z2ohKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGEp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8AL+uPZQ==</latexit><latexit sha1_base64="V6JB2FES/WQmGkUFu1zyQbpaiL4=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8GJJiqDHohePFewHtKFstpt26WYTdydCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6d1dtPXBsRqwecJNyP6FCJUDCK1upkvSAkF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nt93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyO54MhOYM5cQCZVrYXQkbUU0Z2ohKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGEp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8AL+uPZQ==</latexit>

0
<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>

3
<latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit>

3
<latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit><latexit sha1_base64="9wEZsNcOdpuOpqnPMHsItjbo0FU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSFfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUguZ4Nqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfriqNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8Ykjy8=</latexit>

4
<latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit><latexit sha1_base64="tWk9QW02b7QDXayPy39ikvQxPMA=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FQSKeix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0P7quZbfqhXG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8epjzA=</latexit>

5
<latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit>

6
<latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit>

F0(⇢)
<latexit sha1_base64="BMtfP65v2psf8nBl9szz9s8IUQE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDUvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBHpyYVQ==</latexit><latexit sha1_base64="BMtfP65v2psf8nBl9szz9s8IUQE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDUvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBHpyYVQ==</latexit><latexit sha1_base64="BMtfP65v2psf8nBl9szz9s8IUQE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDUvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBHpyYVQ==</latexit><latexit sha1_base64="BMtfP65v2psf8nBl9szz9s8IUQE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDUvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBHpyYVQ==</latexit>

F1(⇢)
<latexit sha1_base64="+u1paGDPv3fzr5gP+2HqJ+8UcZE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDWvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBIDSYVg==</latexit><latexit sha1_base64="+u1paGDPv3fzr5gP+2HqJ+8UcZE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDWvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBIDSYVg==</latexit><latexit sha1_base64="+u1paGDPv3fzr5gP+2HqJ+8UcZE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDWvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBIDSYVg==</latexit><latexit sha1_base64="+u1paGDPv3fzr5gP+2HqJ+8UcZE=">AAACBXicbVDLSsNAFJ34rPUVdamLwSLUTUlE0GVREJcV7AOaECaTSTt0MhNmJkIJ3bjxV9y4UMSt/+DOv3HSZqGtB4Y5nHMv994Tpowq7Tjf1tLyyuraemWjurm1vbNr7+13lMgkJm0smJC9ECnCKCdtTTUjvVQSlISMdMPRdeF3H4hUVPB7PU6Jn6ABpzHFSBspsI9yL4zhTeDWvVCwSI0T8+WeHIrJ6SSwa07DmQIuErckNVCiFdhfXiRwlhCuMUNK9V0n1X6OpKaYkUnVyxRJER6hAekbylFClJ9Pr5jAE6NEMBbSPK7hVP3dkaNEFfuZygTpoZr3CvE/r5/p+NLPKU8zTTieDYozBrWARSQwopJgzcaGICyp2RXiIZIIaxNc1YTgzp+8SDpnDdfwu/Na86qMowIOwTGoAxdcgCa4BS3QBhg8gmfwCt6sJ+vFerc+ZqVLVtlzAP7A+vwBIDSYVg==</latexit>

⇢/⇢0
<latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit>
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LANDAU  FERMI-LIQUID  PARAMETERS
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Comparison with liquid helium3 at pressures P = (0 - 30) bar:

but not  
 “extreme” !

… 

F1(
3He) ⇠ 5� 13

<latexit sha1_base64="VPm/DloeE/gu2c4neM3c4glCEps=">AAACBHicbZDLSgMxFIYzXmu9jbrsJliEurDMWEWXRUG6rGAv0BmHTJppQ5PMkGSEMnThxldx40IRtz6EO9/G9LLQ1h8CH/85h5PzhwmjSjvOt7W0vLK6tp7byG9ube/s2nv7TRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwfW43nogUtFY3OlhQnyOeoJGFCNtrMAuZF4YwZvALd1XauQYeopyeA5PoFsZBXbRKTsTwUVwZ1AEM9UD+8vrxjjlRGjMkFId10m0nyGpKWZklPdSRRKEB6hHOgYF4kT52eSIETwyThdGsTRPaDhxf09kiCs15KHp5Ej31XxtbP5X66Q6uvQzKpJUE4Gni6KUQR3DcSKwSyXBmg0NICyp+SvEfSQR1ia3vAnBnT95EZqnZdfw7VmxejWLIwcK4BCUgAsuQBXUQB00AAaP4Bm8gjfryXqx3q2PaeuSNZs5AH9kff4ARTqVRQ==</latexit><latexit sha1_base64="VPm/DloeE/gu2c4neM3c4glCEps=">AAACBHicbZDLSgMxFIYzXmu9jbrsJliEurDMWEWXRUG6rGAv0BmHTJppQ5PMkGSEMnThxldx40IRtz6EO9/G9LLQ1h8CH/85h5PzhwmjSjvOt7W0vLK6tp7byG9ube/s2nv7TRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwfW43nogUtFY3OlhQnyOeoJGFCNtrMAuZF4YwZvALd1XauQYeopyeA5PoFsZBXbRKTsTwUVwZ1AEM9UD+8vrxjjlRGjMkFId10m0nyGpKWZklPdSRRKEB6hHOgYF4kT52eSIETwyThdGsTRPaDhxf09kiCs15KHp5Ej31XxtbP5X66Q6uvQzKpJUE4Gni6KUQR3DcSKwSyXBmg0NICyp+SvEfSQR1ia3vAnBnT95EZqnZdfw7VmxejWLIwcK4BCUgAsuQBXUQB00AAaP4Bm8gjfryXqx3q2PaeuSNZs5AH9kff4ARTqVRQ==</latexit><latexit sha1_base64="VPm/DloeE/gu2c4neM3c4glCEps=">AAACBHicbZDLSgMxFIYzXmu9jbrsJliEurDMWEWXRUG6rGAv0BmHTJppQ5PMkGSEMnThxldx40IRtz6EO9/G9LLQ1h8CH/85h5PzhwmjSjvOt7W0vLK6tp7byG9ube/s2nv7TRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwfW43nogUtFY3OlhQnyOeoJGFCNtrMAuZF4YwZvALd1XauQYeopyeA5PoFsZBXbRKTsTwUVwZ1AEM9UD+8vrxjjlRGjMkFId10m0nyGpKWZklPdSRRKEB6hHOgYF4kT52eSIETwyThdGsTRPaDhxf09kiCs15KHp5Ej31XxtbP5X66Q6uvQzKpJUE4Gni6KUQR3DcSKwSyXBmg0NICyp+SvEfSQR1ia3vAnBnT95EZqnZdfw7VmxejWLIwcK4BCUgAsuQBXUQB00AAaP4Bm8gjfryXqx3q2PaeuSNZs5AH9kff4ARTqVRQ==</latexit><latexit sha1_base64="VPm/DloeE/gu2c4neM3c4glCEps=">AAACBHicbZDLSgMxFIYzXmu9jbrsJliEurDMWEWXRUG6rGAv0BmHTJppQ5PMkGSEMnThxldx40IRtz6EO9/G9LLQ1h8CH/85h5PzhwmjSjvOt7W0vLK6tp7byG9ube/s2nv7TRWnEpMGjlks2yFShFFBGppqRtqJJIiHjLTCwfW43nogUtFY3OlhQnyOeoJGFCNtrMAuZF4YwZvALd1XauQYeopyeA5PoFsZBXbRKTsTwUVwZ1AEM9UD+8vrxjjlRGjMkFId10m0nyGpKWZklPdSRRKEB6hHOgYF4kT52eSIETwyThdGsTRPaDhxf09kiCs15KHp5Ej31XxtbP5X66Q6uvQzKpJUE4Gni6KUQR3DcSKwSyXBmg0NICyp+SvEfSQR1ia3vAnBnT95EZqnZdfw7VmxejWLIwcK4BCUgAsuQBXUQB00AAaP4Bm8gjfryXqx3q2PaeuSNZs5AH9kff4ARTqVRQ==</latexit>

F0(
3He) ⇠ 10� 70

<latexit sha1_base64="msgnYeu6ewaJ4DQzDsNocXQD7H8=">AAACBXicbZDLSgMxFIYz9VbrbdSlLoJFqAtLRoW6LArSZQV7gc5YMmmmDU1mhiQjlKEbN76KGxeKuPUd3Pk2pu0stPWHwMd/zuHk/H7MmdIIfVu5peWV1bX8emFjc2t7x97da6ookYQ2SMQj2faxopyFtKGZ5rQdS4qFz2nLH15P6q0HKhWLwjs9iqkncD9kASNYG6trH6auH8CbLirdn9foCXQVE9BB8BRW0LhrF1EZTQUXwcmgCDLVu/aX24tIImioCcdKdRwUay/FUjPC6bjgJorGmAxxn3YMhlhQ5aXTK8bw2Dg9GETSvFDDqft7IsVCqZHwTafAeqDmaxPzv1on0cGll7IwTjQNyWxRkHCoIziJBPaYpETzkQFMJDN/hWSAJSbaBFcwITjzJy9C86zsGL69KFavsjjy4AAcgRJwQAVUQQ3UQQMQ8AiewSt4s56sF+vd+pi15qxsZh/8kfX5A7dglX0=</latexit><latexit sha1_base64="msgnYeu6ewaJ4DQzDsNocXQD7H8=">AAACBXicbZDLSgMxFIYz9VbrbdSlLoJFqAtLRoW6LArSZQV7gc5YMmmmDU1mhiQjlKEbN76KGxeKuPUd3Pk2pu0stPWHwMd/zuHk/H7MmdIIfVu5peWV1bX8emFjc2t7x97da6ookYQ2SMQj2faxopyFtKGZ5rQdS4qFz2nLH15P6q0HKhWLwjs9iqkncD9kASNYG6trH6auH8CbLirdn9foCXQVE9BB8BRW0LhrF1EZTQUXwcmgCDLVu/aX24tIImioCcdKdRwUay/FUjPC6bjgJorGmAxxn3YMhlhQ5aXTK8bw2Dg9GETSvFDDqft7IsVCqZHwTafAeqDmaxPzv1on0cGll7IwTjQNyWxRkHCoIziJBPaYpETzkQFMJDN/hWSAJSbaBFcwITjzJy9C86zsGL69KFavsjjy4AAcgRJwQAVUQQ3UQQMQ8AiewSt4s56sF+vd+pi15qxsZh/8kfX5A7dglX0=</latexit><latexit sha1_base64="msgnYeu6ewaJ4DQzDsNocXQD7H8=">AAACBXicbZDLSgMxFIYz9VbrbdSlLoJFqAtLRoW6LArSZQV7gc5YMmmmDU1mhiQjlKEbN76KGxeKuPUd3Pk2pu0stPWHwMd/zuHk/H7MmdIIfVu5peWV1bX8emFjc2t7x97da6ookYQ2SMQj2faxopyFtKGZ5rQdS4qFz2nLH15P6q0HKhWLwjs9iqkncD9kASNYG6trH6auH8CbLirdn9foCXQVE9BB8BRW0LhrF1EZTQUXwcmgCDLVu/aX24tIImioCcdKdRwUay/FUjPC6bjgJorGmAxxn3YMhlhQ5aXTK8bw2Dg9GETSvFDDqft7IsVCqZHwTafAeqDmaxPzv1on0cGll7IwTjQNyWxRkHCoIziJBPaYpETzkQFMJDN/hWSAJSbaBFcwITjzJy9C86zsGL69KFavsjjy4AAcgRJwQAVUQQ3UQQMQ8AiewSt4s56sF+vd+pi15qxsZh/8kfX5A7dglX0=</latexit><latexit sha1_base64="msgnYeu6ewaJ4DQzDsNocXQD7H8=">AAACBXicbZDLSgMxFIYz9VbrbdSlLoJFqAtLRoW6LArSZQV7gc5YMmmmDU1mhiQjlKEbN76KGxeKuPUd3Pk2pu0stPWHwMd/zuHk/H7MmdIIfVu5peWV1bX8emFjc2t7x97da6ookYQ2SMQj2faxopyFtKGZ5rQdS4qFz2nLH15P6q0HKhWLwjs9iqkncD9kASNYG6trH6auH8CbLirdn9foCXQVE9BB8BRW0LhrF1EZTQUXwcmgCDLVu/aX24tIImioCcdKdRwUay/FUjPC6bjgJorGmAxxn3YMhlhQ5aXTK8bw2Dg9GETSvFDDqft7IsVCqZHwTafAeqDmaxPzv1on0cGll7IwTjQNyWxRkHCoIziJBPaYpETzkQFMJDN/hWSAJSbaBFcwITjzJy9C86zsGL69KFavsjjy4AAcgRJwQAVUQQ3UQQMQ8AiewSt4s56sF+vd+pi15qxsZh/8kfX5A7dglX0=</latexit>

Deduced from neutron star matter EoS calculated using  
Chiral Nucleon-Meson Field Theory & Functional Renormalisation Group

Low densities              :          in good agreement with ChEFT results⇢ . ⇢0
<latexit sha1_base64="yVQ2qQ8JRCY3Ze54Hq8DQZsYaVU=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdFNy4r2Ac0IUwm03boPMLMRCihP+HGX3HjQhG3gjv/xkmbhbYeGOZwzr3ce0+cMqqN5307lZXVtfWN6mZta3tnd8/dP+homSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/FN4XcfiNJUinszSUnI0VDQAcXIWClyz4JYskRPuP3yQI3kNGBEa035khF5kVv3Gt4McJn4JamDEq3I/QoSiTNOhMEMad33vdSEOVKGYkamtSDTJEV4jIakb6lAnOgwn101hSdWSeBAKvuEgTP1d0eOuC72s5UcmZFe9ArxP6+fmcFVmFORZoYIPB80yBg0EhYRwYQqgg2bWIKwonZXiEdIIWxskDUbgr948jLpnDd8y+8u6s3rMo4qOALH4BT44BI0wS1ogTbA4BE8g1fw5jw5L8678zEvrThlzyH4A+fzBy1joK4=</latexit><latexit sha1_base64="yVQ2qQ8JRCY3Ze54Hq8DQZsYaVU=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdFNy4r2Ac0IUwm03boPMLMRCihP+HGX3HjQhG3gjv/xkmbhbYeGOZwzr3ce0+cMqqN5307lZXVtfWN6mZta3tnd8/dP+homSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/FN4XcfiNJUinszSUnI0VDQAcXIWClyz4JYskRPuP3yQI3kNGBEa035khF5kVv3Gt4McJn4JamDEq3I/QoSiTNOhMEMad33vdSEOVKGYkamtSDTJEV4jIakb6lAnOgwn101hSdWSeBAKvuEgTP1d0eOuC72s5UcmZFe9ArxP6+fmcFVmFORZoYIPB80yBg0EhYRwYQqgg2bWIKwonZXiEdIIWxskDUbgr948jLpnDd8y+8u6s3rMo4qOALH4BT44BI0wS1ogTbA4BE8g1fw5jw5L8678zEvrThlzyH4A+fzBy1joK4=</latexit><latexit sha1_base64="yVQ2qQ8JRCY3Ze54Hq8DQZsYaVU=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdFNy4r2Ac0IUwm03boPMLMRCihP+HGX3HjQhG3gjv/xkmbhbYeGOZwzr3ce0+cMqqN5307lZXVtfWN6mZta3tnd8/dP+homSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/FN4XcfiNJUinszSUnI0VDQAcXIWClyz4JYskRPuP3yQI3kNGBEa035khF5kVv3Gt4McJn4JamDEq3I/QoSiTNOhMEMad33vdSEOVKGYkamtSDTJEV4jIakb6lAnOgwn101hSdWSeBAKvuEgTP1d0eOuC72s5UcmZFe9ArxP6+fmcFVmFORZoYIPB80yBg0EhYRwYQqgg2bWIKwonZXiEdIIWxskDUbgr948jLpnDd8y+8u6s3rMo4qOALH4BT44BI0wS1ogTbA4BE8g1fw5jw5L8678zEvrThlzyH4A+fzBy1joK4=</latexit><latexit sha1_base64="yVQ2qQ8JRCY3Ze54Hq8DQZsYaVU=">AAACFXicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdFNy4r2Ac0IUwm03boPMLMRCihP+HGX3HjQhG3gjv/xkmbhbYeGOZwzr3ce0+cMqqN5307lZXVtfWN6mZta3tnd8/dP+homSlM2lgyqXox0oRRQdqGGkZ6qSKIx4x04/FN4XcfiNJUinszSUnI0VDQAcXIWClyz4JYskRPuP3yQI3kNGBEa035khF5kVv3Gt4McJn4JamDEq3I/QoSiTNOhMEMad33vdSEOVKGYkamtSDTJEV4jIakb6lAnOgwn101hSdWSeBAKvuEgTP1d0eOuC72s5UcmZFe9ArxP6+fmcFVmFORZoYIPB80yBg0EhYRwYQqgg2bWIKwonZXiEdIIWxskDUbgr948jLpnDd8y+8u6s3rMo4qOALH4BT44BI0wS1ogTbA4BE8g1fw5jw5L8678zEvrThlzyH4A+fzBy1joK4=</latexit>

J.W. Holt, N.Kaiser, W. W. :  Phys. Rev. C87 (2013) 014338

F0
<latexit sha1_base64="pJWLPoJAO0vPPtxD1W0xAz/9WDs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBjURCPFWyttKVk09k2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0wEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxboXUoOAKG5Zbga1EI5WhwIdwdD2tPzyhNjxW93acYFfSgeIRZ9Q66zHrhBG56fmTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdqV3kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ACreP5Q==</latexit><latexit sha1_base64="pJWLPoJAO0vPPtxD1W0xAz/9WDs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBjURCPFWyttKVk09k2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0wEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxboXUoOAKG5Zbga1EI5WhwIdwdD2tPzyhNjxW93acYFfSgeIRZ9Q66zHrhBG56fmTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdqV3kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ACreP5Q==</latexit><latexit sha1_base64="pJWLPoJAO0vPPtxD1W0xAz/9WDs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBjURCPFWyttKVk09k2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0wEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxboXUoOAKG5Zbga1EI5WhwIdwdD2tPzyhNjxW93acYFfSgeIRZ9Q66zHrhBG56fmTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdqV3kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ACreP5Q==</latexit><latexit sha1_base64="pJWLPoJAO0vPPtxD1W0xAz/9WDs=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBjURCPFWyttKVk09k2NMkuSVYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0wEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxboXUoOAKG5Zbga1EI5WhwIdwdD2tPzyhNjxW93acYFfSgeIRZ9Q66zHrhBG56fmTXrniV/2ZyDIEOVQgV71X/ur0Y5ZKVJYJakw78BPbzai2nAmclDqpwYSyER1g26GiEk03my08ISfO6ZMo1u4pS2bu74mMSmPGMnSdktqhWaxNzf9q7dRGl92MqyS1qNj8oygVxMZkej3pc43MirEDyjR3uxI2pJoy6zIquRCCxZOXoXlWDRzfnVdqV3kcRTiCYziFAC6gBrdQhwYwkPAMr/Dmae/Fe/c+5q0FL585hD/yPn8ACreP5Q==</latexit>
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Relativistic Fermi-Liquid Theory (contd.)

"squared sound velocity c^2 = dpêde"

c2@x_D := p'@xD ê 1000
c2@1.0D
Plot@c2@xD, 8x, 0.0, 1.4<D
Show@%, Frame Ø True,
FrameLabel Ø 8"energy density @GeVêfm^3D", "squared sound velocity c^2"< D

squared sound velocity c^2 = dpêde
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SUMMARY / CONCLUDING  REMARKS

ChEFT + many-body perturbation theory works for 

Hadronic EoS (Nambu-Goldstone phase) consistent with constraints  
from neutron stars and mergers  (                         , tidal deformability)
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<latexit sha1_base64="h8zCZsJIumRZhAIgoOUN/11rJek=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgupCRFsMuCG5cV7AOaECaTSTt0JhNmJkIJ+Q03/oobF4q41JV/46TNQlsPDHM4517uvSdMGVXacb6ttfWNza3t2k59d2//4NA+Ou4rkUlMelgwIYchUoTRhPQ01YwMU0kQDxkZhNOb0h88EKmoSO71LCU+R+OExhQjbaTAdnIvFCxSM24+T06Ex4hSinLY8i6XvcApisBuOE1nDrhK3Io0QIVuYH96kcAZJ4nGDCk1cp1U+zmSmmJGirqXKZIiPEVjMjI0QZwoP59fVsBzo0QwFtK8RMO5+rsjR1yV+5lKjvRELXul+J83ynTc9nOapJkmCV4MijMGtYBlTDCikmDNZoYgLKnZFeIJkghrE2bdhOAun7xK+q2m6zTdu6tGp13FUQOn4AxcABdcgw64BV3QAxg8gmfwCt6sJ+vFerc+FqVrVtVzAv7A+voBQ6ahpg==</latexit><latexit sha1_base64="h8zCZsJIumRZhAIgoOUN/11rJek=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgupCRFsMuCG5cV7AOaECaTSTt0JhNmJkIJ+Q03/oobF4q41JV/46TNQlsPDHM4517uvSdMGVXacb6ttfWNza3t2k59d2//4NA+Ou4rkUlMelgwIYchUoTRhPQ01YwMU0kQDxkZhNOb0h88EKmoSO71LCU+R+OExhQjbaTAdnIvFCxSM24+T06Ex4hSinLY8i6XvcApisBuOE1nDrhK3Io0QIVuYH96kcAZJ4nGDCk1cp1U+zmSmmJGirqXKZIiPEVjMjI0QZwoP59fVsBzo0QwFtK8RMO5+rsjR1yV+5lKjvRELXul+J83ynTc9nOapJkmCV4MijMGtYBlTDCikmDNZoYgLKnZFeIJkghrE2bdhOAun7xK+q2m6zTdu6tGp13FUQOn4AxcABdcgw64BV3QAxg8gmfwCt6sJ+vFerc+FqVrVtVzAv7A+voBQ6ahpg==</latexit><latexit sha1_base64="h8zCZsJIumRZhAIgoOUN/11rJek=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgupCRFsMuCG5cV7AOaECaTSTt0JhNmJkIJ+Q03/oobF4q41JV/46TNQlsPDHM4517uvSdMGVXacb6ttfWNza3t2k59d2//4NA+Ou4rkUlMelgwIYchUoTRhPQ01YwMU0kQDxkZhNOb0h88EKmoSO71LCU+R+OExhQjbaTAdnIvFCxSM24+T06Ex4hSinLY8i6XvcApisBuOE1nDrhK3Io0QIVuYH96kcAZJ4nGDCk1cp1U+zmSmmJGirqXKZIiPEVjMjI0QZwoP59fVsBzo0QwFtK8RMO5+rsjR1yV+5lKjvRELXul+J83ynTc9nOapJkmCV4MijMGtYBlTDCikmDNZoYgLKnZFeIJkghrE2bdhOAun7xK+q2m6zTdu6tGp13FUQOn4AxcABdcgw64BV3QAxg8gmfwCt6sJ+vFerc+FqVrVtVzAv7A+voBQ6ahpg==</latexit><latexit sha1_base64="h8zCZsJIumRZhAIgoOUN/11rJek=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgupCRFsMuCG5cV7AOaECaTSTt0JhNmJkIJ+Q03/oobF4q41JV/46TNQlsPDHM4517uvSdMGVXacb6ttfWNza3t2k59d2//4NA+Ou4rkUlMelgwIYchUoTRhPQ01YwMU0kQDxkZhNOb0h88EKmoSO71LCU+R+OExhQjbaTAdnIvFCxSM24+T06Ex4hSinLY8i6XvcApisBuOE1nDrhK3Io0QIVuYH96kcAZJ4nGDCk1cp1U+zmSmmJGirqXKZIiPEVjMjI0QZwoP59fVsBzo0QwFtK8RMO5+rsjR1yV+5lKjvRELXul+J83ynTc9nOapJkmCV4MijMGtYBlTDCikmDNZoYgLKnZFeIJkghrE2bdhOAun7xK+q2m6zTdu6tGp13FUQOn4AxcABdcgw64BV3QAxg8gmfwCt6sJ+vFerc+FqVrVtVzAv7A+voBQ6ahpg==</latexit>

Chiral nucleon-meson field theory combined with  
(non-perturbative) FRG works also at higher densities
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<latexit sha1_base64="j/SLzRnyrUeRbaRQQnx+bgs4dNg=">AAACDnicbVC7SgNBFJ2NrxhfUUubwRCwkLAbBMUqYGMjRDAPyIZldnY2GTKPdWZWDEu+wMZfsbFQxNbazr9x8hA08cCFwzn3cu89YcKoNq775eSWlldW1/LrhY3Nre2d4u5eU8tUYdLAkknVDpEmjArSMNQw0k4UQTxkpBUOLsZ+644oTaW4McOEdDnqCRpTjIyVgmI588MYXo2CjKP7EfQ15eQWVv3jH92XkTRBseRW3AngIvFmpARmqAfFTz+SOOVEGMyQ1h3PTUw3Q8pQzMio4KeaJAgPUI90LBWIE93NJu+MYNkqEYylsiUMnKi/JzLEtR7y0HZyZPp63huL/3md1MRn3YyKJDVE4OmiOGXQSDjOBkZUEWzY0BKEFbW3QtxHCmFjEyzYELz5lxdJs1rx3Ip3fVKqnc/iyIMDcAiOgAdOQQ1cgjpoAAwewBN4Aa/Oo/PsvDnv09acM5vZB3/gfHwDagGbqg==</latexit><latexit sha1_base64="j/SLzRnyrUeRbaRQQnx+bgs4dNg=">AAACDnicbVC7SgNBFJ2NrxhfUUubwRCwkLAbBMUqYGMjRDAPyIZldnY2GTKPdWZWDEu+wMZfsbFQxNbazr9x8hA08cCFwzn3cu89YcKoNq775eSWlldW1/LrhY3Nre2d4u5eU8tUYdLAkknVDpEmjArSMNQw0k4UQTxkpBUOLsZ+644oTaW4McOEdDnqCRpTjIyVgmI588MYXo2CjKP7EfQ15eQWVv3jH92XkTRBseRW3AngIvFmpARmqAfFTz+SOOVEGMyQ1h3PTUw3Q8pQzMio4KeaJAgPUI90LBWIE93NJu+MYNkqEYylsiUMnKi/JzLEtR7y0HZyZPp63huL/3md1MRn3YyKJDVE4OmiOGXQSDjOBkZUEWzY0BKEFbW3QtxHCmFjEyzYELz5lxdJs1rx3Ip3fVKqnc/iyIMDcAiOgAdOQQ1cgjpoAAwewBN4Aa/Oo/PsvDnv09acM5vZB3/gfHwDagGbqg==</latexit><latexit sha1_base64="j/SLzRnyrUeRbaRQQnx+bgs4dNg=">AAACDnicbVC7SgNBFJ2NrxhfUUubwRCwkLAbBMUqYGMjRDAPyIZldnY2GTKPdWZWDEu+wMZfsbFQxNbazr9x8hA08cCFwzn3cu89YcKoNq775eSWlldW1/LrhY3Nre2d4u5eU8tUYdLAkknVDpEmjArSMNQw0k4UQTxkpBUOLsZ+644oTaW4McOEdDnqCRpTjIyVgmI588MYXo2CjKP7EfQ15eQWVv3jH92XkTRBseRW3AngIvFmpARmqAfFTz+SOOVEGMyQ1h3PTUw3Q8pQzMio4KeaJAgPUI90LBWIE93NJu+MYNkqEYylsiUMnKi/JzLEtR7y0HZyZPp63huL/3md1MRn3YyKJDVE4OmiOGXQSDjOBkZUEWzY0BKEFbW3QtxHCmFjEyzYELz5lxdJs1rx3Ip3fVKqnc/iyIMDcAiOgAdOQQ1cgjpoAAwewBN4Aa/Oo/PsvDnv09acM5vZB3/gfHwDagGbqg==</latexit><latexit sha1_base64="j/SLzRnyrUeRbaRQQnx+bgs4dNg=">AAACDnicbVC7SgNBFJ2NrxhfUUubwRCwkLAbBMUqYGMjRDAPyIZldnY2GTKPdWZWDEu+wMZfsbFQxNbazr9x8hA08cCFwzn3cu89YcKoNq775eSWlldW1/LrhY3Nre2d4u5eU8tUYdLAkknVDpEmjArSMNQw0k4UQTxkpBUOLsZ+644oTaW4McOEdDnqCRpTjIyVgmI588MYXo2CjKP7EfQ15eQWVv3jH92XkTRBseRW3AngIvFmpARmqAfFTz+SOOVEGMyQ1h3PTUw3Q8pQzMio4KeaJAgPUI90LBWIE93NJu+MYNkqEYylsiUMnKi/JzLEtR7y0HZyZPp63huL/3md1MRn3YyKJDVE4OmiOGXQSDjOBkZUEWzY0BKEFbW3QtxHCmFjEyzYELz5lxdJs1rx3Ip3fVKqnc/iyIMDcAiOgAdOQQ1cgjpoAAwewBN4Aa/Oo/PsvDnv09acM5vZB3/gfHwDagGbqg==</latexit>

No chiral phase transition in neutron star matter

Neutron star matter : strongly correlated Fermi liquid 
     … but not as strongly correlated as liquid helium !
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<latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit><latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit><latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit><latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit>
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<latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit><latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit><latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit><latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit>
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<latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit><latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit><latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit><latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit>

8
<latexit sha1_base64="L4V+XnKmkhC6faWKO9JcAMTXRdM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY8OKxgv2AdinZdLYNTbJLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmjVLBjfX9b29jc2t7Z7e0V94/ODw6rpyctk2SaYYtlohEdyNqUHCFLcutwG6qkcpIYCea3M3rnSfUhifq0U5TDCUdKR5zRq2zOnk/ikl9NqhU/Zq/EFmHoIAqFGoOKl/9YcIyicoyQY3pBX5qw5xqy5nAWbmfGUwpm9AR9hwqKtGE+WLdGbl0zpDEiXZPWbJwf0/kVBozlZHrlNSOzWptbv5X62U2roc5V2lmUbHlR3EmiE3I/HYy5BqZFVMHlGnudiVsTDVl1iVUdiEEqyevQ/u6Fjh+uKk26kUcJTiHC7iCAG6hAffQhBYwmMAzvMKbl3ov3rv3sWzd8IqZM/gj7/MHyruPKg==</latexit><latexit sha1_base64="L4V+XnKmkhC6faWKO9JcAMTXRdM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY8OKxgv2AdinZdLYNTbJLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmjVLBjfX9b29jc2t7Z7e0V94/ODw6rpyctk2SaYYtlohEdyNqUHCFLcutwG6qkcpIYCea3M3rnSfUhifq0U5TDCUdKR5zRq2zOnk/ikl9NqhU/Zq/EFmHoIAqFGoOKl/9YcIyicoyQY3pBX5qw5xqy5nAWbmfGUwpm9AR9hwqKtGE+WLdGbl0zpDEiXZPWbJwf0/kVBozlZHrlNSOzWptbv5X62U2roc5V2lmUbHlR3EmiE3I/HYy5BqZFVMHlGnudiVsTDVl1iVUdiEEqyevQ/u6Fjh+uKk26kUcJTiHC7iCAG6hAffQhBYwmMAzvMKbl3ov3rv3sWzd8IqZM/gj7/MHyruPKg==</latexit><latexit sha1_base64="L4V+XnKmkhC6faWKO9JcAMTXRdM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY8OKxgv2AdinZdLYNTbJLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmjVLBjfX9b29jc2t7Z7e0V94/ODw6rpyctk2SaYYtlohEdyNqUHCFLcutwG6qkcpIYCea3M3rnSfUhifq0U5TDCUdKR5zRq2zOnk/ikl9NqhU/Zq/EFmHoIAqFGoOKl/9YcIyicoyQY3pBX5qw5xqy5nAWbmfGUwpm9AR9hwqKtGE+WLdGbl0zpDEiXZPWbJwf0/kVBozlZHrlNSOzWptbv5X62U2roc5V2lmUbHlR3EmiE3I/HYy5BqZFVMHlGnudiVsTDVl1iVUdiEEqyevQ/u6Fjh+uKk26kUcJTiHC7iCAG6hAffQhBYwmMAzvMKbl3ov3rv3sWzd8IqZM/gj7/MHyruPKg==</latexit><latexit sha1_base64="L4V+XnKmkhC6faWKO9JcAMTXRdM=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY8OKxgv2AdinZdLYNTbJLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmjVLBjfX9b29jc2t7Z7e0V94/ODw6rpyctk2SaYYtlohEdyNqUHCFLcutwG6qkcpIYCea3M3rnSfUhifq0U5TDCUdKR5zRq2zOnk/ikl9NqhU/Zq/EFmHoIAqFGoOKl/9YcIyicoyQY3pBX5qw5xqy5nAWbmfGUwpm9AR9hwqKtGE+WLdGbl0zpDEiXZPWbJwf0/kVBozlZHrlNSOzWptbv5X62U2roc5V2lmUbHlR3EmiE3I/HYy5BqZFVMHlGnudiVsTDVl1iVUdiEEqyevQ/u6Fjh+uKk26kUcJTiHC7iCAG6hAffQhBYwmMAzvMKbl3ov3rv3sWzd8IqZM/gj7/MHyruPKg==</latexit>

10
<latexit sha1_base64="gEhkoRw1WYMoGheU7LqLJ9zR5vk=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuE1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG8X9e4T10bE6gFnCfcjOlYiFIyitXrZIAiJ586H1Zpbd3ORdfAKqEGh1rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PhZvu+cXFhnRMJY26eQ5O7viYxGxsyiwHZGFCdmtbYw/6v1UwwbfiZUkiJXbPlRmEqCMVkcT0ZCc4ZyZoEyLeyuhE2opgxtRBUbgrd68jp0ruqe5fvrWrNRxFGGMziHS/DgBppwBy1oAwMJz/AKb86j8+K8Ox/L1pJTzJzCHzmfPy/3j10=</latexit><latexit sha1_base64="gEhkoRw1WYMoGheU7LqLJ9zR5vk=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuE1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG8X9e4T10bE6gFnCfcjOlYiFIyitXrZIAiJ586H1Zpbd3ORdfAKqEGh1rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PhZvu+cXFhnRMJY26eQ5O7viYxGxsyiwHZGFCdmtbYw/6v1UwwbfiZUkiJXbPlRmEqCMVkcT0ZCc4ZyZoEyLeyuhE2opgxtRBUbgrd68jp0ruqe5fvrWrNRxFGGMziHS/DgBppwBy1oAwMJz/AKb86j8+K8Ox/L1pJTzJzCHzmfPy/3j10=</latexit><latexit sha1_base64="gEhkoRw1WYMoGheU7LqLJ9zR5vk=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuE1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG8X9e4T10bE6gFnCfcjOlYiFIyitXrZIAiJ586H1Zpbd3ORdfAKqEGh1rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PhZvu+cXFhnRMJY26eQ5O7viYxGxsyiwHZGFCdmtbYw/6v1UwwbfiZUkiJXbPlRmEqCMVkcT0ZCc4ZyZoEyLeyuhE2opgxtRBUbgrd68jp0ruqe5fvrWrNRxFGGMziHS/DgBppwBy1oAwMJz/AKb86j8+K8Ox/L1pJTzJzCHzmfPy/3j10=</latexit><latexit sha1_base64="gEhkoRw1WYMoGheU7LqLJ9zR5vk=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEeyx4MVjBfsBbSib7aZdutnE3YlQQv+EFw+KePXvePPfuE1z0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTG8X9e4T10bE6gFnCfcjOlYiFIyitXrZIAiJ586H1Zpbd3ORdfAKqEGh1rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PhZvu+cXFhnRMJY26eQ5O7viYxGxsyiwHZGFCdmtbYw/6v1UwwbfiZUkiJXbPlRmEqCMVkcT0ZCc4ZyZoEyLeyuhE2opgxtRBUbgrd68jp0ruqe5fvrWrNRxFGGMziHS/DgBppwBy1oAwMJz/AKb86j8+K8Ox/L1pJTzJzCHzmfPy/3j10=</latexit>

0.2
<latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit>

0.4
<latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit>

0.6
<latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit>

0
<latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit><latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit><latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit><latexit sha1_base64="Ethj8zYXa5fFvcnnLq7mgY3HVOo=">AAAB7nicbZBNSwMxEIYnftb6VfXoJVgET2VXBHssePFYwX5Au5RsOtuGZrNLkhXK0h/hxYMiXv093vw3pu0etPWFwMM7M2TmDVMpjPW8b7KxubW9s1vaK+8fHB4dV05O2ybJNMcWT2SiuyEzKIXClhVWYjfVyOJQYiec3M3rnSfURiTq0U5TDGI2UiISnFlndfJ+GFFvNqhUvZq3EF0Hv4AqFGoOKl/9YcKzGJXlkhnT873UBjnTVnCJs3I/M5gyPmEj7DlULEYT5It1Z/TSOUMaJdo9ZenC/T2Rs9iYaRy6zpjZsVmtzc3/ar3MRvUgFyrNLCq+/CjKJLUJnd9Oh0Ijt3LqgHEt3K6Uj5lm3LqEyi4Ef/XkdWhf13zHDzfVRr2IowTncAFX4MMtNOAemtACDhN4hld4Iyl5Ie/kY9m6QYqZM/gj8vkDvpOPIg==</latexit>

c2s =
@P

@E
<latexit sha1_base64="s4CoEUm6WAS+9vt8Fj1l3bvonPM=">AAACJHicbVDLSsNAFJ34rPUVdelmsAiuSlIECyIURHBZwT6giWEymbRDJ5kwMxFKyMe48VfcuPCBCzd+i5M2grZeGObcc+7l3nv8hFGpLOvTWFpeWV1br2xUN7e2d3bNvf2u5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98Wei9eyIk5fGtmiTEjdAwpiHFSGnKM88zxw8h9uRdA17AzEmQUBQx2Ha4boM/ueNzFshJpL/MwVq/yvPcM2tW3ZoGXAR2CWqgjLZnvjkBx2lEYoUZknJgW4lys2IEZiSvOqkkCcJjNCQDDWMUEelm0yNzeKyZAIZc6BcrOGV/d2QoksWGujJCaiTntYL8TxukKmy6GY2TVJEYzwaFKYOKw8IxGFBBsGITDRAWVO8K8QgJhJX2tapNsOdPXgTdRt3W+Oa01mqWdlTAITgCJ8AGZ6AFrkEbdAAGD+AJvIBX49F4Nt6Nj1npklH2HIA/YXx9AxpgpRs=</latexit><latexit sha1_base64="s4CoEUm6WAS+9vt8Fj1l3bvonPM=">AAACJHicbVDLSsNAFJ34rPUVdelmsAiuSlIECyIURHBZwT6giWEymbRDJ5kwMxFKyMe48VfcuPCBCzd+i5M2grZeGObcc+7l3nv8hFGpLOvTWFpeWV1br2xUN7e2d3bNvf2u5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98Wei9eyIk5fGtmiTEjdAwpiHFSGnKM88zxw8h9uRdA17AzEmQUBQx2Ha4boM/ueNzFshJpL/MwVq/yvPcM2tW3ZoGXAR2CWqgjLZnvjkBx2lEYoUZknJgW4lys2IEZiSvOqkkCcJjNCQDDWMUEelm0yNzeKyZAIZc6BcrOGV/d2QoksWGujJCaiTntYL8TxukKmy6GY2TVJEYzwaFKYOKw8IxGFBBsGITDRAWVO8K8QgJhJX2tapNsOdPXgTdRt3W+Oa01mqWdlTAITgCJ8AGZ6AFrkEbdAAGD+AJvIBX49F4Nt6Nj1npklH2HIA/YXx9AxpgpRs=</latexit><latexit sha1_base64="s4CoEUm6WAS+9vt8Fj1l3bvonPM=">AAACJHicbVDLSsNAFJ34rPUVdelmsAiuSlIECyIURHBZwT6giWEymbRDJ5kwMxFKyMe48VfcuPCBCzd+i5M2grZeGObcc+7l3nv8hFGpLOvTWFpeWV1br2xUN7e2d3bNvf2u5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98Wei9eyIk5fGtmiTEjdAwpiHFSGnKM88zxw8h9uRdA17AzEmQUBQx2Ha4boM/ueNzFshJpL/MwVq/yvPcM2tW3ZoGXAR2CWqgjLZnvjkBx2lEYoUZknJgW4lys2IEZiSvOqkkCcJjNCQDDWMUEelm0yNzeKyZAIZc6BcrOGV/d2QoksWGujJCaiTntYL8TxukKmy6GY2TVJEYzwaFKYOKw8IxGFBBsGITDRAWVO8K8QgJhJX2tapNsOdPXgTdRt3W+Oa01mqWdlTAITgCJ8AGZ6AFrkEbdAAGD+AJvIBX49F4Nt6Nj1npklH2HIA/YXx9AxpgpRs=</latexit><latexit sha1_base64="s4CoEUm6WAS+9vt8Fj1l3bvonPM=">AAACJHicbVDLSsNAFJ34rPUVdelmsAiuSlIECyIURHBZwT6giWEymbRDJ5kwMxFKyMe48VfcuPCBCzd+i5M2grZeGObcc+7l3nv8hFGpLOvTWFpeWV1br2xUN7e2d3bNvf2u5KnApIM546LvI0kYjUlHUcVIPxEERT4jPX98Wei9eyIk5fGtmiTEjdAwpiHFSGnKM88zxw8h9uRdA17AzEmQUBQx2Ha4boM/ueNzFshJpL/MwVq/yvPcM2tW3ZoGXAR2CWqgjLZnvjkBx2lEYoUZknJgW4lys2IEZiSvOqkkCcJjNCQDDWMUEelm0yNzeKyZAIZc6BcrOGV/d2QoksWGujJCaiTntYL8TxukKmy6GY2TVJEYzwaFKYOKw8IxGFBBsGITDRAWVO8K8QgJhJX2tapNsOdPXgTdRt3W+Oa01mqWdlTAITgCJ8AGZ6AFrkEbdAAGD+AJvIBX49F4Nt6Nj1npklH2HIA/YXx9AxpgpRs=</latexit>

⇢/⇢0
<latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit><latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit><latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit><latexit sha1_base64="vSHDlJ+kV5AmPT25MZ+EdYw4u1s=">AAACDnicbVDLSsNAFL3xWesr6tLNYCm4qokIuiy6cVnBPqANYTKZtEMnmTAzEUroF7jxV9y4UMSta3f+jZM2C209MMzhnHu5954g5Uxpx/m2VlbX1jc2K1vV7Z3dvX374LCjRCYJbRPBhewFWFHOEtrWTHPaSyXFccBpNxjfFH73gUrFRHKvJyn1YjxMWMQI1kby7fogEDxUk9h8+UCOxPRsSfEd3645DWcGtEzcktSgRMu3vwahIFlME004VqrvOqn2ciw1I5xOq4NM0RSTMR7SvqEJjqny8tk5U1Q3SogiIc1LNJqpvztyHKtiP1MZYz1Si14h/uf1Mx1deTlL0kzThMwHRRlHWqAiGxQySYnmE0MwkczsisgIS0y0SbBqQnAXT14mnfOGa/jdRa15XcZRgWM4gVNw4RKacAstaAOBR3iGV3iznqwX6936mJeuWGXPEfyB9fkD3W+dOw==</latexit>

4
<latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit><latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit><latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit><latexit sha1_base64="ruLT3rFrv9PyO0duVb/c1zrr3aU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSKdhjwYvHCvYD2lA22027dLMJuxOhhP4ILx4U8erv8ea/cdPmoK0vLDy8M8POvEEihUHX/XZKW9s7u3vl/crB4dHxSfX0rGviVDPeYbGMdT+ghkuheAcFSt5PNKdRIHkvmN3l9d4T10bE6hHnCfcjOlEiFIyitXrZMAhJYzGq1ty6uxTZBK+AGhRqj6pfw3HM0ogrZJIaM/DcBP2MahRM8kVlmBqeUDajEz6wqGjEjZ8t112QK+uMSRhr+xSSpft7IqORMfMosJ0RxalZr+Xmf7VBimHTz4RKUuSKrT4KU0kwJvntZCw0ZyjnFijTwu5K2JRqytAmVLEheOsnb0L3pu5ZfmjUWs0ijjJcwCVcgwe30IJ7aEMHGMzgGV7hzUmcF+fd+Vi1lpxi5hz+yPn8AcSnjyY=</latexit> 6

<latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit><latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit><latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit><latexit sha1_base64="lC6v7iR2YkIQ0Ip3HqEkk7Bug2Y=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEe2x4MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuGlz0NYXFh7emWFn3iCRwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFxqhlvs1jGuhdQw6VQvI0CJe8lmtMokLwbTO/yeveJayNi9YizhPsRHSsRCkbRWt1sEITkZj6s1ty6uxBZB6+AGhRqDatfg1HM0ogrZJIa0/fcBP2MahRM8nllkBqeUDalY963qGjEjZ8t1p2TC+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+imHDz4RKUuSKLT8KU0kwJvntZCQ0ZyhnFijTwu5K2IRqytAmVLEheKsnr0Pnqu5ZfriuNRtFHGU4g3O4BA9uoQn30II2MJjCM7zCm5M4L86787FsLTnFzCn8kfP5A8exjyg=</latexit>
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Fixing the input

Potential  

an isospin doublet nucleon field � = (�p,�n)T . The
nucleons are coupled to boson fields: a chiral four-
component field (⇧,⇡) transforming under the chiral
group SO(4) ⇧= SU(2)L ⇤ SU(2)R, an isoscalar-vector
field  µ and an isovector-vector field ⇢µ. Note that
these  and ⌅ fields are not to be identified with the
known omega and rho mesons. They are introduced
here to act as background mean fields representing
the effects of short-distance interactions between nu-
cleons, averaged over the baryonic medium. The ⌅
field appears as an additional degree of freedom in
isospin-asymmetric matter, as compared to symmetric
nuclear matter where its expectation value vanishes due
to isospin symmetry. The Lagrangian of the extended
nucleon-meson model reads

L = �̄i�µ�
µ� +

1

2
�µ⇧ �

µ⇧ +
1

2
�µ⇡ · �µ⇡
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⇧ ⇢µ · ⇢µ � U(⇧,⇡),
(1)

Here ⌧ are the isospin Pauli-matrices, and F (⌥)
µ⇤ =

�µ ⇤��⇤ µ, F (⇧)
µ⇤ = �µ⇢⇤��⇤⇢µ�g⇧ ⇢µ⇤⇢⇤ (only

the three-component in isospin space of the time com-
ponent of ⇢µ will be involved in the further discussions,
so the non-abelian part of F (⇧)

µ⇤ is actually not relevant).
The potential U(⇧,⇡) has a piece, U0(⌥), that depends
only on the chirally invariant square ⌥ = 1

2 (⇧
2 + ⇡2),

as well as an explicit symmetry breaking term:

U(⇧,⇡) = U0(⌥)�m2
⌅f⌅(⇧ � f⌅) , (2)

with the pion mass m⌅ = 135 MeV and the pion decay
constant f⌅ = 93 MeV.

As demonstrated in [11], fluctuations beyond the
mean-field approximation can be included using the
functional renormalization group approach. A proper
treatment of fluctuations turned out to be crucial in or-
der to make contact with results from in-medium chi-
ral perturbation theory calculations of symmetric nu-
clear matter [5], emphasizing in particular the role of
two-pion exchange dynamics and three-body forces in
the nuclear medium. One therefore expects that a full
treatment of fluctuations with FRG methods is also im-
portant for asymmetric nuclear matter, given the pro-
nounced isospin dependence induced by the fluctuating
pion field through multiple pion exchange processes.

The effective action �k based on the Lagrangian (1)
depends on a renormalization scale k and interpolates

between a microscopic action, �k=⇥, defined at an ul-
traviolet renormalization scale ⇥, and the full quantum
effective action, �eff = �k=0. As the scale k is lowered,
the renormalization group flow of �k is determined by
Wetterich’s equation [13],

k
��k

�k
= =

1

2
Tr

k  Rk
 k

�(2)
k +Rk

, (3)

where Rk = (k2 � p2) ⇥(k2 � p2) is a regulator func-
tion and �(2)

k = �2�k
�⌃2 is the full inverse propaga-

tor. In leading order of the derivative expansion,
�k =

⌅
d4x

�
1
2�µ⌃

† �µ⌃+ Uk

⇥
, where ⌃ symbolizes

all appearing fields and Uk is the scale-dependent ef-
fective potential. The flow equation reduces now to an
equation for Uk. In the spirit of Ref. [14] the flow of the
difference

Ūk(T, µn, µp) = Uk(T, µn, µp)� Uk(0, µc, µc) (4)

is computed, with the effective potential Uk(T, µn, µp)
taken at given values of temperature T and of neu-
tron/proton chemical potentials, µn and µp, subtracting
Uk(0, µc, µc) at the liquid-gas transition for symmetric
matter at zero temperature. The critical chemical poten-
tial µc = 923 MeV at vanishing temperature is the dif-
ference between nucleon mass and binding energy. The
subtraction at µ = µc is motivated by the fact that at
this point, nuclear physics information can be optimally
used to constrain the effective potential. The regime
0 ⌅ µ < µc corresponds to a single physical state, the
vacuum, with constants m⌅ and f⌅ unchanged by the
FRG evolution [11]. A more detailed discussion will be
presented in a forthcoming publication [15].

The k-dependence of Ūk is given by the simplified
flow equation

V
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.

(5)

The loops symbolize the full propagators of both
fermions (nucleons) and bosons (pions and sigma) with
inclusion of the regulator. The heavy vector bosons  µ

and ⇢µ are treated as non-fluctuating mean fields. Their
Compton wavelengths are supposed to be small com-
pared to the distance scales characteristic of the Fermi
momenta under consideration. Rotational invariance
implies that the spatial components of the vector mean
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used to constrain the effective potential. The regime
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Vector fields encode short-distance NN dynamics:

(NOT to be identified with physical     and    mesons)  ω ρ

self-consistently determined background mean fields (non-fluctuating)

Effective chemical potentials

Relevant quantities:   

contact terms in ChEFT  

Parameters
determined by nuclear matter properties and symmetry energy
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UV scale:

Flow equations in practice

“full” 
 effective action
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action

Simplifying assumptions and approximations :   
derivative expansion  &  no “k-running” of Yukawa coupling  
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k-dependent effective action : 
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. . . plus vector field equations,  
    then full system of coupled differential equations solved on a grid.

fields vanish. The only components that can acquire
non-zero expectation values are ⌥0 and ⇤30. Their ef-
fect is a shift of neutron and proton chemical potentials
according to:

µeff
n,p = µn,p � g⌅ ⌥0 ± g⇥ ⇤

3
0 . (6)

The scalar boson ⌅ and the pions � are light compared
to the energy scales we are interested in and so they are
allowed to fluctuate. Similarly, the nucleons are kept
in the flow equations, thus incorporating soft nucleon-
hole excitations around the Fermi surface. Under these
conditions, the flow equations for the present model be-
come:

↵Ūk(T, µn, µp)

↵k
= fk(T, µn, µp)� fk(0, µc, µc) ,

(7)

with

fk(T, µn, µp)

=
k4

12⇥2

⇤
3 ·

1 + 2nB(E�)

E�
+

1 + 2nB(E⇤)

E⇤

� 4
⌃

i=n,p

1�
⇧

r=±1 nF

�
EN � rµeff

i (k)
⇥

EN

⌅
.

(8)

Here,

E2
� = k2 + U ⇤

k(⇧) , E
2
⇤ = k2 + U ⇤

k(⇧) + 2⇧U ⇤⇤
k (⇧) ,

U ⇤
k(⇧) =

↵Uk(⇧)

↵⇧
, E2

N = k2 + 2g2⇧ ,

µeff
n,p(k) = µn,p � g⌅ ⌥0(k)± g⇥ ⇤

3
0(k) ,

nB(E) =
1

eE/T �1
, and nF(E) =

1

eE/T +1
.

(9)

The k-dependent mean fields ⌥0(k) and ⇤30(k) are de-
fined at the minima of Uk for each scale k. These fields
are thus eliminated as external parameters, simplifying
the numerical effort. Their values at k are given by the
solutions of the following equations which supplement
the FRG equation (7):
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Figure 1: Equation of state for small densities for the full FRG calcu-
lation (black line) compared with mean field results (dashed line), and
chiral Fermi liquid theory [3] (gray band).

The ultraviolet potential at k = � is fixed in such a way
as to reproduce the mean field potential from Ref. [11]
at T = 0 and µn = µp = µc. This guarantees a good
description of well-known properties of symmetric nu-
clear matter around the liquid-gas transition. In fact
all parameters apart from g⇥ and m⇥ are determined in
this way. The explicit values can be found in Ref. [11].
With ⇤30 entering as a mean field, only the ratio g2⇥/m

2
⇥

appears in the (Hartree type) self-consistent equations.
Therefore only a single additional parameter, represent-
ing the strength G⇥ ⇧ g2⇥/m

2
⇥ of an equivalent short-

distance contact term, G⇥(⌃†⇥⌃)2, is introduced when
turning from symmetric to asymmetric nuclear mat-
ter and neutron matter. The intermediate and long-
range isospin-dependent dynamics is governed entirely
by pion degrees of freedom with no additional input re-
quired. This renders the model extremely rigid.

We note that a potential source of isospin break-
ing is neglected in the present approach. Introducing
an isospin chemical potential, µI = µp � µn, the pi-
ons are no longer degenerate and SO(4) is broken to
SO(2)⇤ SO(2). As a consequence, the pion field com-
ponents ⇥+ and ⇥� experience the chemical potential
µI . The complexity of the RG equations increases sub-
stantially and the equations for the vector bosons can no
longer be integrated since they depend on the potential
Uk. However the influence of these isospin-breaking
terms on the equation of state is expected to be small as
pointed out in perturbative calculations based on chiral
effective field theory [16]. All isospin-breaking effects
are therefore considered to be absorbed by adjusting the
coupling strength G⇥ of the isovector-vector boson.

The full set of equations (7) and (10) is solved us-
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hole excitations around the Fermi surface. Under these
conditions, the flow equations for the present model be-
come:

↵Ūk(T, µn, µp)

↵k
= fk(T, µn, µp)� fk(0, µc, µc) ,

(7)

with

fk(T, µn, µp)

=
k4

12⇥2

⇤
3 ·

1 + 2nB(E�)

E�
+

1 + 2nB(E⇤)

E⇤

� 4
⌃

i=n,p

1�
⇧

r=±1 nF

�
EN � rµeff

i (k)
⇥

EN

⌅
.

(8)

Here,

E2
� = k2 + U ⇤

k(⇧) , E
2
⇤ = k2 + U ⇤

k(⇧) + 2⇧U ⇤⇤
k (⇧) ,

U ⇤
k(⇧) =

↵Uk(⇧)

↵⇧
, E2

N = k2 + 2g2⇧ ,

µeff
n,p(k) = µn,p � g⌅ ⌥0(k)± g⇥ ⇤

3
0(k) ,

nB(E) =
1

eE/T �1
, and nF(E) =

1

eE/T +1
.

(9)

The k-dependent mean fields ⌥0(k) and ⇤30(k) are de-
fined at the minima of Uk for each scale k. These fields
are thus eliminated as external parameters, simplifying
the numerical effort. Their values at k are given by the
solutions of the following equations which supplement
the FRG equation (7):

g⌅ ⌥0(k) =
⌃

r=±1

g2⌅
3⇥2m2

⌅

⌥ �

k
dp

p4

EN

⇤ ↵

↵µ

�
nF

�
EN � rµeff

p (k)
⇥
+ nF

�
EN � rµeff

n (k)
⇥ 

,

g⇥ ⇤
3
0(k) =

⌃

r=±1

g2⇥
3⇥2m2

⇥

⌥ �

k
dp

p4

EN

⇤ ↵

↵µ

�
nF

�
EN � rµeff

p (k)
⇥
� nF

�
EN � rµeff

n (k)
⇥ 

.

(10)
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Figure 1: Equation of state for small densities for the full FRG calcu-
lation (black line) compared with mean field results (dashed line), and
chiral Fermi liquid theory [3] (gray band).

The ultraviolet potential at k = � is fixed in such a way
as to reproduce the mean field potential from Ref. [11]
at T = 0 and µn = µp = µc. This guarantees a good
description of well-known properties of symmetric nu-
clear matter around the liquid-gas transition. In fact
all parameters apart from g⇥ and m⇥ are determined in
this way. The explicit values can be found in Ref. [11].
With ⇤30 entering as a mean field, only the ratio g2⇥/m

2
⇥

appears in the (Hartree type) self-consistent equations.
Therefore only a single additional parameter, represent-
ing the strength G⇥ ⇧ g2⇥/m

2
⇥ of an equivalent short-

distance contact term, G⇥(⌃†⇥⌃)2, is introduced when
turning from symmetric to asymmetric nuclear mat-
ter and neutron matter. The intermediate and long-
range isospin-dependent dynamics is governed entirely
by pion degrees of freedom with no additional input re-
quired. This renders the model extremely rigid.

We note that a potential source of isospin break-
ing is neglected in the present approach. Introducing
an isospin chemical potential, µI = µp � µn, the pi-
ons are no longer degenerate and SO(4) is broken to
SO(2)⇤ SO(2). As a consequence, the pion field com-
ponents ⇥+ and ⇥� experience the chemical potential
µI . The complexity of the RG equations increases sub-
stantially and the equations for the vector bosons can no
longer be integrated since they depend on the potential
Uk. However the influence of these isospin-breaking
terms on the equation of state is expected to be small as
pointed out in perturbative calculations based on chiral
effective field theory [16]. All isospin-breaking effects
are therefore considered to be absorbed by adjusting the
coupling strength G⇥ of the isovector-vector boson.

The full set of equations (7) and (10) is solved us-

3
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k
@Uk

@k
(T, µp, µn,�, v0, ⇢

3
0) =

k-dependent  
potential:

µe↵
n,p = µn,p � gv v0 ± g⌧ ⇢

3
0

E2
⇡ = k2 + U 0

k(�) , E2
� = k2 + U 0

k(�) + 2�U 00
k(�) ,

U 0
k(�) =

@Uk(�)

@�
, E2

N = k2 + 2g2� ,

� =
1

2
(�2 + ⇡2)

Flow equations in practice 
(contd.)
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The potential around the minimum is not a�ected as can be seen also in the following figure, where we plot
the e�ective potential as a function of ⇥ for three di�erent chemical potentials:
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The pion-decay constant is determined by the minimum of the potential, and the pion mass by the curvature
of the potential at the minimum. Therefore, for µ < µc, the physical parameters are not changed, and the
system stays in its vacuum state. For µ > µc, the true minimum is at a smaller ⇥, and the fluctuations
contribute. In particular, the compressibility, K = 9n(dn/dµ)�1 is a�ected by fluctuations, which leads to
the refitting of the parameters of the potential, as described.

An inclusion of this discussion would be beyond the scope of our present letter. We will however include
it in a more extended paper (already in preparation), which will focus on asymmetric nuclear matter. A
corresponding sentence has been added on p. 2.

We trust that the revised paper is now suitable for publication.

Sincerely,
Matthias Drews
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Test case: in-medium pion mass  

Contact with phenomenology :  
compare with s-wave pion-nuclear optical potential from pionic atoms

. .

Good agreement of FRG calculation with empirical 
in-medium pion mass shift,  both in sign and magnitude

small dominant
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Dear Prof. Blaizot,

thank you for your response concerning our submission to Physics Letters B.

We thank the referee again for his helpful criticism.

First, let us present numerical studies of the pion mass after FRG evolution:
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The pion-mass (divided by its vacuum value) is plotted as a function of the chemical potential for symmetric
nuclear matter at T = 0. In the whole regime µ < µc, the pion mass is equal to its vacuum value. This
whole regime in µ corresponds to a single physical state, the vacuum, with vanishing baryon density. At µc,
the first-order liquid-gas transition sets in, and the density increases to n0, The liquid-gas coexistence region
is described by a single chemical potential.

The subtraction at µ = µc is, of course, motivated by the fact that at this point nuclear physics information
can be optimally used to specify the e�ective potential. However, vacuum properties of the pion (m⇡ and
f⇡) stay unchanged by FRG evolution over the whole interval 0  µ < µc. Concerning f⇡, the corresponding
statement is already documented in Fig. 5 of Ref. [11].

Let us give a more technical explanation. We agree that – by construction – the potential is not a�ected at
T = 0 and µ = µc. In more detail, the flow equation (7) at T = 0 for symmetric nuclear matter is given by

 Ūk(µ,⇧)

 k
=

k4

12⇤2

⇢
3q

k2 + U �
k(µc,⇧) + Ū �

k(µ,⇧)
� 3p

k2 + U �
k(µc,⇧)

�

+ sigma flow equation

+
2k4

3⇤2

�
⇣
µ� g!⌃0,k �

p
k2 + 2g2⇧

⌘
� �(µc �

p
k2 + 2g2⇧)

p
k2 + 2g2⇧

,

The main contribution to the flow equation comes from the nucleonic term. For µ < µc, the vector field ⌃0,k

vanishes. For ⌅ close to f⇡, we find
p

2g2⇧ ' mN = 939MeV. Therefore, for µ < µc the theta functions
vanish and there is no nucleonic contribution to the flow equation. The solution of the remaining flow
equation is Ūk(µ,⇧) = 0 for ⌅ close to f⇡.

1

mπ(µ)

mπ

⇢0 = 0.16 fm�3

⇢ = 1.5 ⇢0

⇡�

Chiral FRG

m2
⇡ =

@Uk=0

@�



In-medium pion mass  (contd.)
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FIG. 7. The equation of state for pure neutron matter. The gray band
are the FRG results with 29 MeV  Esym  33 MeV. For reference,
predictions from ChEFT (full line, [5]), QMC based on realistic po-
tentials (dashed, [42]), QMC based on chiral potentials (dotted, [13])
as well as the Akmal-Pandharipande-Ravenhall EoS (dashed-dotted,
[27]) are shown.

dependence of the pion mass plays an important role in low-
energy pion-nuclear interactions [46], e.g., in the analysis of
deeply-bound pionic atoms based on the s-wave pion-nucleus
optical potential [47–49]. This is an interesting test case for
the role of pionic fluctuations. The threshold s-wave ⇡

� opti-
cal potential for isospin-symmetric nuclei is of the form

Vopt = � 2⇡

m⇡
b

eff
0 n , (31)

where the effective scattering length,

b

eff
0 = b0 �

�
b

2
0 + 2b

2
1

�
h1/ri , (32)

is dominated by the double scattering contribution involv-
ing the isospin-dependent s-wave parameter b1 while the
isospin-even parameter b0 is small (in fact it vanishes in
the chiral limit). The inverse correlation length associated
with the propagating pion in the double scattering process
is h1/ri = 3pF /2⇡ for a gas of nucleons with Fermi mo-
mentum pF . Thus, the change of the pion mass in medium,
�m⇡(n) ' Vopt(n), is governed almost entirely by what the
FRG scheme characterizes as pionic fluctuations, rather than
being driven by the mean-field (Hartree) term linear in the
density n and proportional to b0. Empirically, Vopt ' 0.1m⇡

at n ' n0 = 0.16 fm�3 from the analysis of pionic atoms.
The importance of the double-scattering contribution of or-

der n4/3 to the in-medium pion mass is, of course, realized
also in the chiral effective field theory approach [50–52]. In
Fig. 8 we plot the FRG-ChNM model result for the pion mass
as a function of density for symmetric nuclear matter at van-
ishing temperature. The non-trivial part of the correspond-
ing curve starts at n = n0 because of the first-order liquid-
gas transition. For comparison, the first-order (mean-field)
approximation in the density expansion is shown, together
with a recent in-medium chiral perturbation theory computa-
tion [50]. In agreement with ChEFT and phenomenology, we

ChEFT

RG

linear density

FIG. 8. The in-medium pion mass (normalized to the vacuum mass)
as a functions of density for symmetric nuclear matter at T = 0.
Solid line: FRG-ChNM calculation, dashed line: in-medium chiral
perturbation theory (ChEFT) [50]. Dash-dotted line: leading (linear)
order in the density expansion.

find an enhancement of the pion mass by about ten percent at
nuclear saturation density.

As already noted in Ref. [24], we have not explicitly in-
cluded an isospin chemical potential. Thus a potential source
of isospin breaking is absent. The effect on the equation of
state is expected to be negligible as was deduced from explicit
calculations in chiral effective field theory [53]. In contrast,
this effect cannot be ignored when computing the in-medium
pion mass for asymmetric nuclear matter. The masses of ⇡+,
⇡

� and ⇡

0 split in such a medium [54]. For example, the
mass change for a ⇡

�at leading order in the density (neglect-
ing the small b0 term) is now driven by the isospin-dependent
parameter b1: �m

�
⇡ (nn, np) ' �(2⇡/m⇡) b1 (nn�np), with

b1 ' �0.1m

�1
⇡ . In neutron matter, the mass shift is repulsive

for ⇡� and attractive for ⇡+.

VI. CHIRAL SYMMETRY RESTORATION

At low temperatures and small chemical potentials, chiral
symmetry is spontaneously broken. At vanishing chemical
potential, it is known from lattice calculations that chiral sym-
metry is restored in its Wigner–Weyl realization in a rapid
crossover at temperatures above Tc ' 155 MeV [55, 56]. It
remains an open question whether this crossover turns into a
first-order chiral phase transition for some positive chemical
potential. If this were the case, there would exist a second
order critical endpoint. Some model calculations based on ef-
fective quark degrees of freedom – such as chiral quark-meson
models or NJL type models – predict a first-order transition
at vanishing temperature for quark chemical potentials, µq ,
around 300 MeV (see e.g. [57–61]). Translated into bary-
onic chemical potentials, µB ' 3µq , chiral symmetry would
be restored very close to the equilibrium point of normal nu-
clear matter, µB = 923MeV. Nuclear physics with its well-
established empirical phenomenology teaches us that this can

FRG

ChEFT

LO (b0 term)

m⇡(n)

m⇡(vac)

density n/n0

Non-perturbative FRG result in comparison with 
in-medium Chiral Perturbation Theory

.

. .

. .
 . 

S. Goda, D. Jido: 
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Summing up all the contributions, we obtain the the self energy up to O(k4F ) as

Σ(q0,0) = Σ1 + Σ2 + Σ3 + Σ4 + Σ5 (54)

=
2ρ

f2

(

4c1B0mq − (c2 + c3 −
g2A

8mN
)q20

)

−
m2

πg
2
Ak

4
F

12π4f4
F (

mπ

2kF
)

+

[

q20
8

+
(

4c1B0mq − c2q
2
0 − c3q

2
0

)2
]

8k4F
3f4π4

G(a2) (55)

with a2 = (q20 −m2
π)/(4k

2
F ).

4.2. In-medium pion mass

The in-medium pion mass is obtained by the summation of the in-vacuum mass and the self

energy evaluated at the pion on the mass shell qµ = (m∗
π,0). This brings us a self-consistent

equation:

m∗2
π ≡ m2

π + Σ(q20 = m∗2
π ). (56)

Nevertheless, because the in-medium correction starts with the linear density ρ ∼ k3F and

we are evaluating the pion mass up to O(ρ4/3), the density correction on the mass in the

argument of the self energy gives higher orders in the density expansion of the in-medium pion

mass. Thus, we are allowed to evaluate the self-energy at the in-vacuum on-shell qµ = (mπ,0)

for the present purpose. We evaluate the in-medium pion mass up to O(ρ4/3) as

mπ =
√

m2
π + Σ(q20 = m2

π)

= mπ

{

1 +
ρ

f2
(2c1 − c2 − c3 +

g2A
8mN

)−
g2Ak

4
F

24π4f4
F (

mπ

2kF
)

+

[

1

8
+m2

π

(

2c1 − c2 − c3
)2

]

4k4F
3π4f4

G(0)

}

= mπ

{

1 + ρ
b+

2m2
π
−

g2Ak
4
F

24π4f4
π
F (

mπ

2kF
) +

[

1

8
+m2

π

( b+

2m2
π
−

g2A
8mN

)2
]

2k4F
π4f4

π

}

. (57)

The LECs, B0, c1, c2, c3, have been determined by the in-vacuum physical quantities,

the pion mass mπ, the πN sigma term σπN and factored scattering length b+. The lin-

ear density correction of the pion mass stems from the scattering length. Since the isosinglet

πN scattering length is known to be a small number compared to the inverse pion mass,

b+ = (9.6 ± 3.9)10−2m−1
π , the leading correction is as small as 5% at the saturation density

ρ0 ≃ 0.49m3
π .

In Fig. 2, we show the density dependence of the in-medium pion mass as a function of the

density normalized by the normal nuclear density ρ0. In the figure, the dotted line shows the

result up to the leading linear density and the solid line is for the result containing the next-

to-leading order. We take the following values of the in-vacuum quantities; fπ = 92.4MeV,

gA = 1.26, mπ = 138MeV, b+ = 9.6 × 10−2m−1
π and σπN = 45MeV [32]. One can see from

Fig. 2 that the NLO correction is not small. The main contribution comes from the double

scattering terms. The density correction of the pion mass at twice or three times the normal

nuclear density becomes about 15 to 20%. Since the in-medium CHPT which is a low energy

effective theory it would be not applicable in higher density region, nevertheless we expect

that this theory would be applicable up to 3ρ0 where Fermi momentum corresponds to about

400 MeV.
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π

In-medium ChPT (NLO):
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Figure 17: Contour plots of the chiral order parameter ‡/ffi. Within the region of applicability
(µ . 1 GeV, T . 100 MeV) of the FRG-ChNM model, the order parameter is nonzero
and chiral symmetry is not restored.

910 920 930 940 950 960 970 980

0.0

0.5

1.0

1.5

2.0

2.5

Μ !MeV"

n
#

n
0

Figure 18: The density as an order parameter of the liquid-gas transition. It shows a discontinuity
at µc.

4.4.3 Fluctuations

A mean-field approximation breaks down in the vicinity of the critical endpoint of a first-
order phase transition. Fluctuations play an important role and cannot be ignored. As
already discussed in Ref. [166], a detailed study of the critical endpoint of the liquid-
gas transition can only be done once fluctuations are included. In the framework of the
functional renormalization group, pionic fluctuations are treated in a systematic way. It is
important to estimate the size of these fluctuations. Phase transitions are associated with
a corresponding order parameter. In the case of the liquid-gas phase transition, the order
parameter is the density, as can be seen in Fig. 18. Below µc the system is in the vacuum
and the density vanishes, and at µ = µc, the density jumps to nuclear saturation density.

The magnitude of the fluctuations can be estimated from the baryon-number suscep-
tibility,

‰n(T , µ) = ≠ˆ2U

ˆµ2

=
ˆn

ˆµ
, (4.160)

associated with the baryon number density. In Fig. 19, plateau lines of constant ‰n

are shown, both in the mean-field approximation and with fluctuations included with the
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Figure 19: Contour plots of the baryon number susceptibility, ‰n = ˆn
ˆµ , in units of fm≠2. Left:

mean-field, right: FRG-ChNM.
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Figure 20: Contour plots of the normalized chiral susceptibility, ‰‡ m2

‡,vac

. Left: mean-field, right:
FRG-ChNM.

functional renormalization group. The susceptibility diverges at the critical endpoint of the
liquid-gas transition. In the mean-field approximation, the region where the susceptibility
is large turns out to be relatively narrow, but long in extent. It is elongated along an
extrapolation of the first-order transition line down to smaller chemical potentials and
higher temperatures. In the FRG treatment, the region where the susceptibility is large
and fluctuations are important is centered more around the critical endpoint. The region
is broader but does not extend to small chemical potentials.

We have seen that the liquid-gas transition leaves its traces also in the order parameter
of the chiral transition, namely the expectation value of ‡. The corresponding chiral
susceptibility is the inverse square of the ‡-mass,

‰‡ =
1

m2

‡

. (4.161)

Because the mass of the ‡-boson is di�erent in the mean-field approximation and in the
FRG calculation, we multiply the chiral susceptibility with the respective square of the
‡-mass in vacuum, ‰‡ m2

‡,vac

. A comparison of these quantities is shown in Fig. 20. Again,
a similar behavior is found as for the baryon number susceptibilities. A long but narrow
region in the mean-field approximation turns into a broader but more centered region,
once fluctuations are included.
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Figure 19: Contour plots of the baryon number susceptibility, ‰n = ˆn
ˆµ , in units of fm≠2. Left:

mean-field, right: FRG-ChNM.
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Figure 20: Contour plots of the normalized chiral susceptibility, ‰‡ m2

‡,vac

. Left: mean-field, right:
FRG-ChNM.

functional renormalization group. The susceptibility diverges at the critical endpoint of the
liquid-gas transition. In the mean-field approximation, the region where the susceptibility
is large turns out to be relatively narrow, but long in extent. It is elongated along an
extrapolation of the first-order transition line down to smaller chemical potentials and
higher temperatures. In the FRG treatment, the region where the susceptibility is large
and fluctuations are important is centered more around the critical endpoint. The region
is broader but does not extend to small chemical potentials.

We have seen that the liquid-gas transition leaves its traces also in the order parameter
of the chiral transition, namely the expectation value of ‡. The corresponding chiral
susceptibility is the inverse square of the ‡-mass,

‰‡ =
1

m2

‡

. (4.161)

Because the mass of the ‡-boson is di�erent in the mean-field approximation and in the
FRG calculation, we multiply the chiral susceptibility with the respective square of the
‡-mass in vacuum, ‰‡ m2

‡,vac

. A comparison of these quantities is shown in Fig. 20. Again,
a similar behavior is found as for the baryon number susceptibilities. A long but narrow
region in the mean-field approximation turns into a broader but more centered region,
once fluctuations are included.

Susceptibilities  

Mean-field (MF) versus full FRG calculations
Test case:   liquid-gas first-order phase transition

Baryon no. 
susceptibility

MF FRG

Chiral 
susceptibility

MF FRG

�n [fm�2]
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