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Motivation

Standard theoretical approach: key assumptions Raquel Crespo, DREB2024, Wiesbaden, 2024

Ø Spectator core during the scattering process

Ø Truncated Hilbert space

o 2-body DWIA = R x PWIA

o 3-body Faddeev-AGS (F/AGS)

o 3-Body CDCC, TC,

o ...  

One-nucleon spectroscopic overlaps (its strenght being the SF) become the

structure input to the reaction formalism. 



Motivation

Key questions Raquel Crespo, DREB2024, Wiesbaden, 2024

Ø Can the p-shell spectroscopic quenching obtained from structure and

reactions be conciliated ?

Ø Can observables for (p,pN) reactions provide unequivocal information

about nuclear spectroscopy, testing structure models and their

underlying interactions ?

Ø What is the role of many-body degrees of freedom ?



Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)
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Nuclear landscape studied through (p,pN) reactions Raquel Crespo, DREB2024, Wiesbaden, 2024

Knockout of a deficient
species nucleon N (n/p)

Approach: Merging into the Fadd/AGS reaction mechanism the SO overlaps deduced

from Quantum Monte Carlo Techniques (QMC) using two interactions: 

o Argonne V18 two-nucleon and Urbana X three-nucleon potentials (AV18+UX)

o Norfolk NV2+3 D-full local chiral field theory



Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)
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Selected examples and special cases in mirror transitions

E.C., R.B.W., R.C., A.A., A.D. and M.P.
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Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)

Theoretical ratios of SF sums (QMC-SM-CK)                                R.  Crespo, DREB2024, Wiesbaden, 2024
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Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)

Theoretical ratios of Xs sums (QMC-SM-CK)                               R. Crespo, DREB2024, Wiesbaden, 2024

Sums of cross sections BPT, using 
the standard Fadeev/AGS 
reaction formalism

<latexit sha1_base64="yCKXzwazN4ZSenBmeqvbW/7V54c="></latexit>

R� =
�th(QMC)

�th(SM)

E.C., R.B.W., R.C., A.A., A.D. and M.P.

<latexit sha1_base64="GDUCyklAng5TZOwJ6FZpxwQT/H0="></latexit>

�th(M) =
X

i

Zi(M)�i
sp(M)



Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)

Raquel Crespo, DREB2024, Wiesbaden, 2024
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G.F. Grinyer, D. Bazin, A. 
Gade, J.A. Tostevin et al, Pys
Rev C 86, 024315 (2012) 

The theoretical QMC cross 
sections underestimates the 
data for ~ factor 2 for 11C(p,pn)

The theoretical QMC cross 
sections overestimates the 
data for ~ factor 2 for p 
removal from 7Li

E.C., R.B.W., R.C., A.A., A.D. and M.P.



Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)

Raquel Crespo, DREB2024, Wiesbaden, 2024

DWIA + SM-OXBAH ~1
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Experimental data  measured at IUCF                                          R. Crespo, DREB2024, Wiesbaden, 2024

Devins et al, Aust. J. Phys 32, 323 (1979)

Geometry: coplanar, Symmetric Geometry: coplanar, Asymmetric
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<latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit><latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit><latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit><latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit>

1/2�
<latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit>

3/2�
<latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit>

7/2�
<latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit>

7/2�
<latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit>

✓p = 25�, ✓N = 30�, 45�, 66�, 75�, 90�
<latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit><latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit><latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit><latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit>

g.s.
<latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit><latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit><latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit><latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit>

g.s.
<latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit><latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit><latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit><latexit sha1_base64="tILFxx9BqFQJcgQY48D8hS03OV0="></latexit>

1/2�
<latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit>
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Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)



A. Deltuva, PRC 88, 011601 (R) & A. Deltuva talk

The two sectors are coupled by the core – valence nucleon interaction

3-body AGS equations with core excitation Raquel Crespo, DREB2024, Wiesbaden, 2024

Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)



Core momentum distributions along Cartesian X (c.m.)    Raquel Crespo, DREB2024, Wiesbaden, 2024

Ø Data: V.M. Hannen et al, Phys ReV C67, 054320 (2003) 
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Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)

A.D., E.C., R.C., D.J.



12C(p,2p) @ 100 Mev/u                                                   Raquel Crespo, DREB2024, Wiesbaden, 2024

✓p = ✓N = 30�, 40�, 47�, 55�, 65�
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Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)

Ep = 41.35± 1.25 MeV
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Ep = 59.5± 1.8 MeV
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A.D., E.C., R.C., D.J.
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12C(p,2p) @ 100 Mev/u (LAB. frame)                               Raquel Crespo, DREB2024, Wiesbaden, 2024

Randon distribution of the measured proton

Dynamical core excitation signatures

E.C., R.C., A.D. 



Longitudinal core momentum distributions (c.m.)             Raquel Crespo, DREB2024, Wiesbaden, 2024

Signature of core excitation: 

o The longitudinal core momentum distribution peaks at lower momentum

o The transverse core momentum distribution is broader

Renormalized core momentum distributions for comparison
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Dynamical core excitation signatures

E.C., R.C., A.D. 



Longitudinal nucleon momentum distributions (CM)       Raquel Crespo, DREB2024, Wiesbaden, 2024

Clear signature of core excitation: 

The longitudinal longitudinal  nucleon momentum

distribution has a double peak structure
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Dynamical core excitation signatures

E.C., R.C., A.D. 



Comprehensive theoretical & experimental program of 

N- knockout with light nuclei (A <= 12)

Perspectices

Raquel Crespo, DREB2024, Wiesbaden, 2024
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<latexit sha1_base64="KaguYbcETdNywsKDgQtllAB/0Bs=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8cK9gPbWDbbSbt0swm7G6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHst7M07Qj+hA8pAzaqz08HiddVVEajjplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6ekFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yd9rpAZMbaEMsXtrYQNqaLM2JCKNgRv8eVl0jyveG7Fu7soV2t5HAU4hhM4Aw8uoQq3UIcGMJDwDK/w5mjnxXl3PuatK04+cwR/4Hz+APSVkG8=</latexit><latexit sha1_base64="KaguYbcETdNywsKDgQtllAB/0Bs=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8cK9gPbWDbbSbt0swm7G6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHst7M07Qj+hA8pAzaqz08HiddVVEajjplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6ekFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yd9rpAZMbaEMsXtrYQNqaLM2JCKNgRv8eVl0jyveG7Fu7soV2t5HAU4hhM4Aw8uoQq3UIcGMJDwDK/w5mjnxXl3PuatK04+cwR/4Hz+APSVkG8=</latexit><latexit sha1_base64="KaguYbcETdNywsKDgQtllAB/0Bs=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8cK9gPbWDbbSbt0swm7G6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHst7M07Qj+hA8pAzaqz08HiddVVEajjplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6ekFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yd9rpAZMbaEMsXtrYQNqaLM2JCKNgRv8eVl0jyveG7Fu7soV2t5HAU4hhM4Aw8uoQq3UIcGMJDwDK/w5mjnxXl3PuatK04+cwR/4Hz+APSVkG8=</latexit><latexit sha1_base64="KaguYbcETdNywsKDgQtllAB/0Bs=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3Ui8cK9gPbWDbbSbt0swm7G6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHst7M07Qj+hA8pAzaqz08HiddVVEajjplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6ekFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCKz/jMkkNSjZfFKaCmJhM3yd9rpAZMbaEMsXtrYQNqaLM2JCKNgRv8eVl0jyveG7Fu7soV2t5HAU4hhM4Aw8uoQq3UIcGMJDwDK/w5mjnxXl3PuatK04+cwR/4Hz+APSVkG8=</latexit>

8
He

<latexit sha1_base64="T2cUHsIXTrWvcq3Ux+XdNFWZupw="></latexit><latexit sha1_base64="T2cUHsIXTrWvcq3Ux+XdNFWZupw="></latexit><latexit sha1_base64="T2cUHsIXTrWvcq3Ux+XdNFWZupw="></latexit><latexit sha1_base64="T2cUHsIXTrWvcq3Ux+XdNFWZupw="></latexit>

8B<latexit sha1_base64="aGCsmIc3l3Gq2JTeydUsWwPKKr0="></latexit><latexit sha1_base64="aGCsmIc3l3Gq2JTeydUsWwPKKr0="></latexit><latexit sha1_base64="aGCsmIc3l3Gq2JTeydUsWwPKKr0="></latexit><latexit sha1_base64="aGCsmIc3l3Gq2JTeydUsWwPKKr0="></latexit>

10Be
<latexit sha1_base64="O8XX1522pYjPgdjjQQg6uhvns8E="></latexit><latexit sha1_base64="O8XX1522pYjPgdjjQQg6uhvns8E="></latexit><latexit sha1_base64="O8XX1522pYjPgdjjQQg6uhvns8E="></latexit><latexit sha1_base64="O8XX1522pYjPgdjjQQg6uhvns8E="></latexit>

<latexit sha1_base64="iLKUZFvFqDlx7EYBtExGSD3OiLI=">AAAB8XicbVDLTgJBEOz1ifhCPXqZSEw8kV0j6pHohSMm8oiAZHbohQmzs5uZWROy4S+8eNAYr/6NN//GAfagYCWdVKq6093lx4Jr47rfzsrq2vrGZm4rv72zu7dfODhs6ChRDOssEpFq+VSj4BLrhhuBrVghDX2BTX90O/WbT6g0j+S9GcfYDelA8oAzaqz08FhOOyokVZz0CkW35M5AlomXkSJkqPUKX51+xJIQpWGCat323Nh0U6oMZwIn+U6iMaZsRAfYtlTSEHU3nV08IadW6ZMgUrakITP190RKQ63HoW87Q2qGetGbiv957cQE192UyzgxKNl8UZAIYiIyfZ/0uUJmxNgSyhS3txI2pIoyY0PK2xC8xZeXSeO85F2WyncXxcpNFkcOjuEEzsCDK6hAFWpQBwYSnuEV3hztvDjvzse8dcXJZo7gD5zPH/rJkHs=</latexit>

5
He

<latexit sha1_base64="RvGZzvEWrTcYu6aTaaTlTMBYA7w=">AAAB8XicbVDLTgJBEOz1ifhCPXqZSEw8kV2j4pHohSMm8oiAZHbohQmzs5uZWROy4S+8eNAYr/6NN//GAfagYCWdVKq6093lx4Jr47rfzsrq2vrGZm4rv72zu7dfODhs6ChRDOssEpFq+VSj4BLrhhuBrVghDX2BTX90O/WbT6g0j+S9GcfYDelA8oAzaqz08FhOOyokVZz0CkW35M5AlomXkSJkqPUKX51+xJIQpWGCat323Nh0U6oMZwIn+U6iMaZsRAfYtlTSEHU3nV08IadW6ZMgUrakITP190RKQ63HoW87Q2qGetGbiv957cQE192UyzgxKNl8UZAIYiIyfZ/0uUJmxNgSyhS3txI2pIoyY0PK2xC8xZeXSeO85F2VLu8uipWbLI4cHMMJnIEHZahAFWpQBwYSnuEV3hztvDjvzse8dcXJZo7gD5zPH/3hkH0=</latexit>

7
He

Thank you !



Extra slides

12C(p,2p) @ 400 Mev/u                                                   Raquel Crespo, R3B meeting, Budapeste, 2023
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SFs and their sums – total and BPT                                     Raquel Crespo, DREB2024, Wiesbaden, 2024
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Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)

Selected examples and special cases in mirror transitions

E.C., R.B.W., R.C., A.A., A.D. and M.P.



Revisit AX(p,pN) at 400 MeV/u (inverse kinematics)

Theoretical ratios (QMC-SM-CK)                                           Raquel Crespo, DREB2024, Wiesbaden, 2024

M.Holl, V. Panin, H. Alvarez-Pol, L. Atar, T. Aumann
et al, Phys Lett B 795 (2019), 682

(p,pn)

(p,2p)

Nguyen Tr Toan Phuc, K. Yoshida, K. Ogata, 
Phys Rev C100, 064604



d2�/dEp,cmd✓p,cm (mb/MeV rad)
<latexit sha1_base64="G5P0ktP5/sh3houHdFVuRdBQeHY="></latexit><latexit sha1_base64="G5P0ktP5/sh3houHdFVuRdBQeHY="></latexit><latexit sha1_base64="G5P0ktP5/sh3houHdFVuRdBQeHY="></latexit><latexit sha1_base64="G5P0ktP5/sh3houHdFVuRdBQeHY="></latexit>

12C(p,2p) @ 100 Mev/u (c.m. frame)                               Raquel Crespo, DREB2024, Wiesbaden, 2024

Dynamical core excitation signatures

E.C., R.C., A.D. 



12C(p,2p) @ 100 Mev/u (LAB. frame)                               Raquel Crespo, DREB2024, Wiesbaden, 2024

Dynamical core excitation signatures

E.C., R.C., A.D. 



Rotor model Raquel Crespo, DREB2024, Wiesbaden, 2024

K = 1/2
<latexit sha1_base64="DHv3655PdKbR223Vc2Ejtt7vufs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9CIUvQheKpi20Iay2W7apZtN2J0IpfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZWVtfWNzYLW8Xtnd29/dLBYcMkmWbcZ4lMdCukhkuhuI8CJW+lmtM4lLwZDm+nfvOJayMS9YijlAcx7SsRCUbRSv79tXde7ZbKbsWdgSwTLydlyFHvlr46vYRlMVfIJDWm7bkpBmOqUTDJJ8VOZnhK2ZD2edtSRWNugvHs2Ak5tUqPRIm2pZDM1N8TYxobM4pD2xlTHJhFbyr+57UzjK6CsVBphlyx+aIokwQTMv2c9ITmDOXIEsq0sLcSNqCaMrT5FG0I3uLLy6RRrXhuxXu4KNdu8jgKcAwncAYeXEIN7qAOPjAQ8Ayv8OYo58V5dz7mrStOPnMEf+B8/gBx743G</latexit><latexit sha1_base64="DHv3655PdKbR223Vc2Ejtt7vufs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9CIUvQheKpi20Iay2W7apZtN2J0IpfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZWVtfWNzYLW8Xtnd29/dLBYcMkmWbcZ4lMdCukhkuhuI8CJW+lmtM4lLwZDm+nfvOJayMS9YijlAcx7SsRCUbRSv79tXde7ZbKbsWdgSwTLydlyFHvlr46vYRlMVfIJDWm7bkpBmOqUTDJJ8VOZnhK2ZD2edtSRWNugvHs2Ak5tUqPRIm2pZDM1N8TYxobM4pD2xlTHJhFbyr+57UzjK6CsVBphlyx+aIokwQTMv2c9ITmDOXIEsq0sLcSNqCaMrT5FG0I3uLLy6RRrXhuxXu4KNdu8jgKcAwncAYeXEIN7qAOPjAQ8Ayv8OYo58V5dz7mrStOPnMEf+B8/gBx743G</latexit><latexit sha1_base64="DHv3655PdKbR223Vc2Ejtt7vufs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9CIUvQheKpi20Iay2W7apZtN2J0IpfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZWVtfWNzYLW8Xtnd29/dLBYcMkmWbcZ4lMdCukhkuhuI8CJW+lmtM4lLwZDm+nfvOJayMS9YijlAcx7SsRCUbRSv79tXde7ZbKbsWdgSwTLydlyFHvlr46vYRlMVfIJDWm7bkpBmOqUTDJJ8VOZnhK2ZD2edtSRWNugvHs2Ak5tUqPRIm2pZDM1N8TYxobM4pD2xlTHJhFbyr+57UzjK6CsVBphlyx+aIokwQTMv2c9ITmDOXIEsq0sLcSNqCaMrT5FG0I3uLLy6RRrXhuxXu4KNdu8jgKcAwncAYeXEIN7qAOPjAQ8Ayv8OYo58V5dz7mrStOPnMEf+B8/gBx743G</latexit><latexit sha1_base64="DHv3655PdKbR223Vc2Ejtt7vufs=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkR9CIUvQheKpi20Iay2W7apZtN2J0IpfQ3ePGgiFd/kDf/jds2B219MPB4b4aZeWEqhUHX/XZWVtfWNzYLW8Xtnd29/dLBYcMkmWbcZ4lMdCukhkuhuI8CJW+lmtM4lLwZDm+nfvOJayMS9YijlAcx7SsRCUbRSv79tXde7ZbKbsWdgSwTLydlyFHvlr46vYRlMVfIJDWm7bkpBmOqUTDJJ8VOZnhK2ZD2edtSRWNugvHs2Ak5tUqPRIm2pZDM1N8TYxobM4pD2xlTHJhFbyr+57UzjK6CsVBphlyx+aIokwQTMv2c9ITmDOXIEsq0sLcSNqCaMrT5FG0I3uLLy6RRrXhuxXu4KNdu8jgKcAwncAYeXEIN7qAOPjAQ8Ayv8OYo58V5dz7mrStOPnMEf+B8/gBx743G</latexit>

K = 3/2
<latexit sha1_base64="k1jSmvsxYln1APrbH+7q7gYmUzo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU92tgl6EohfBSwW3LbRLyabZNjSbLElWKEt/gxcPinj1B3nz35i2e9DWBwOP92aYmRcmnGnjut9OYWV1bX2juFna2t7Z3SvvHzS1TBWhPpFcqnaINeVMUN8ww2k7URTHIaetcHQ79VtPVGkmxaMZJzSI8UCwiBFsrOTfX5+f1Xrlilt1Z0DLxMtJBXI0euWvbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2O3aCTqzSR5FUtoRBM/X3RIZjrcdxaDtjbIZ60ZuK/3md1ERXQcZEkhoqyHxRlHJkJJp+jvpMUWL42BJMFLO3IjLEChNj8ynZELzFl5dJs1b13Kr3cFGp3+RxFOEIjuEUPLiEOtxBA3wgwOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AdPuNyA==</latexit><latexit sha1_base64="k1jSmvsxYln1APrbH+7q7gYmUzo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU92tgl6EohfBSwW3LbRLyabZNjSbLElWKEt/gxcPinj1B3nz35i2e9DWBwOP92aYmRcmnGnjut9OYWV1bX2juFna2t7Z3SvvHzS1TBWhPpFcqnaINeVMUN8ww2k7URTHIaetcHQ79VtPVGkmxaMZJzSI8UCwiBFsrOTfX5+f1Xrlilt1Z0DLxMtJBXI0euWvbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2O3aCTqzSR5FUtoRBM/X3RIZjrcdxaDtjbIZ60ZuK/3md1ERXQcZEkhoqyHxRlHJkJJp+jvpMUWL42BJMFLO3IjLEChNj8ynZELzFl5dJs1b13Kr3cFGp3+RxFOEIjuEUPLiEOtxBA3wgwOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AdPuNyA==</latexit><latexit sha1_base64="k1jSmvsxYln1APrbH+7q7gYmUzo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU92tgl6EohfBSwW3LbRLyabZNjSbLElWKEt/gxcPinj1B3nz35i2e9DWBwOP92aYmRcmnGnjut9OYWV1bX2juFna2t7Z3SvvHzS1TBWhPpFcqnaINeVMUN8ww2k7URTHIaetcHQ79VtPVGkmxaMZJzSI8UCwiBFsrOTfX5+f1Xrlilt1Z0DLxMtJBXI0euWvbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2O3aCTqzSR5FUtoRBM/X3RIZjrcdxaDtjbIZ60ZuK/3md1ERXQcZEkhoqyHxRlHJkJJp+jvpMUWL42BJMFLO3IjLEChNj8ynZELzFl5dJs1b13Kr3cFGp3+RxFOEIjuEUPLiEOtxBA3wgwOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AdPuNyA==</latexit><latexit sha1_base64="k1jSmvsxYln1APrbH+7q7gYmUzo=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU92tgl6EohfBSwW3LbRLyabZNjSbLElWKEt/gxcPinj1B3nz35i2e9DWBwOP92aYmRcmnGnjut9OYWV1bX2juFna2t7Z3SvvHzS1TBWhPpFcqnaINeVMUN8ww2k7URTHIaetcHQ79VtPVGkmxaMZJzSI8UCwiBFsrOTfX5+f1Xrlilt1Z0DLxMtJBXI0euWvbl+SNKbCEI617nhuYoIMK8MIp5NSN9U0wWSEB7RjqcAx1UE2O3aCTqzSR5FUtoRBM/X3RIZjrcdxaDtjbIZ60ZuK/3md1ERXQcZEkhoqyHxRlHJkJJp+jvpMUWL42BJMFLO3IjLEChNj8ynZELzFl5dJs1b13Kr3cFGp3+RxFOEIjuEUPLiEOtxBA3wgwOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AdPuNyA==</latexit>

11B
<latexit sha1_base64="TpCRZlFULxpAnpALrfPLaAezCig=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9FjqxWMF+wHdtWTTbBuaZJckK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUhZIMFY85JdZJwWOO8TQPtESNab9S9Wv+HGiV4IJUoUCzX/kKBgnNJFOWCmJMD/upDXOiLaeCTctBZlhK6JgMWc9RRSQzYT6/eYrOnTJAcaJdKYvm6u+JnEhjJjJynZLYkVn2ZuJ/Xi+z8U2Yc5Vmlim6WBRnAtkEzQJAA64ZtWLiCKGau1sRHRFNqHUxlV0IePnlVdK+rGG/hu+vqvVGEUcJTuEMLgDDNdThDprQAgopPMMrvHmZ9+K9ex+L1jWvmDmBP/A+fwBjgpE/</latexit><latexit sha1_base64="TpCRZlFULxpAnpALrfPLaAezCig=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9FjqxWMF+wHdtWTTbBuaZJckK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUhZIMFY85JdZJwWOO8TQPtESNab9S9Wv+HGiV4IJUoUCzX/kKBgnNJFOWCmJMD/upDXOiLaeCTctBZlhK6JgMWc9RRSQzYT6/eYrOnTJAcaJdKYvm6u+JnEhjJjJynZLYkVn2ZuJ/Xi+z8U2Yc5Vmlim6WBRnAtkEzQJAA64ZtWLiCKGau1sRHRFNqHUxlV0IePnlVdK+rGG/hu+vqvVGEUcJTuEMLgDDNdThDprQAgopPMMrvHmZ9+K9ex+L1jWvmDmBP/A+fwBjgpE/</latexit><latexit sha1_base64="TpCRZlFULxpAnpALrfPLaAezCig=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9FjqxWMF+wHdtWTTbBuaZJckK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUhZIMFY85JdZJwWOO8TQPtESNab9S9Wv+HGiV4IJUoUCzX/kKBgnNJFOWCmJMD/upDXOiLaeCTctBZlhK6JgMWc9RRSQzYT6/eYrOnTJAcaJdKYvm6u+JnEhjJjJynZLYkVn2ZuJ/Xi+z8U2Yc5Vmlim6WBRnAtkEzQJAA64ZtWLiCKGau1sRHRFNqHUxlV0IePnlVdK+rGG/hu+vqvVGEUcJTuEMLgDDNdThDprQAgopPMMrvHmZ9+K9ex+L1jWvmDmBP/A+fwBjgpE/</latexit><latexit sha1_base64="TpCRZlFULxpAnpALrfPLaAezCig=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4KhsR9FjqxWMF+wHdtWTTbBuaZJckK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLUsGN9f1vb219Y3Nru7RT3t3bPzisHB23TZJpylo0EYnuRsQwwRVrWW4F66aaERkJ1onGtzO/88S04Yl6sJOUhZIMFY85JdZJwWOO8TQPtESNab9S9Wv+HGiV4IJUoUCzX/kKBgnNJFOWCmJMD/upDXOiLaeCTctBZlhK6JgMWc9RRSQzYT6/eYrOnTJAcaJdKYvm6u+JnEhjJjJynZLYkVn2ZuJ/Xi+z8U2Yc5Vmlim6WBRnAtkEzQJAA64ZtWLiCKGau1sRHRFNqHUxlV0IePnlVdK+rGG/hu+vqvVGEUcJTuEMLgDDNdThDprQAgopPMMrvHmZ9+K9ex+L1jWvmDmBP/A+fwBjgpE/</latexit>

Two independent dynamical coupling problems for the scattering process

|�JM (12C) >= �|1/2� ⌦ p3/2(⇡) > +�|3/2�2 ⌦ p3/2(⇡) >
<latexit sha1_base64="ix9IWUWir7mk+yHFWklWjbNMndo="></latexit><latexit sha1_base64="L0wVLKZ+lPOIm/L5EGDhfgOjrOY="></latexit><latexit sha1_base64="L0wVLKZ+lPOIm/L5EGDhfgOjrOY="></latexit><latexit sha1_base64="okb54TgJP4pfht+BHB7Nwu4tp6w="></latexit>

(I)
<latexit sha1_base64="nf4Ojchv9OJHosaTXwSQSH0msGs="></latexit><latexit sha1_base64="QCd2mbZi+Mga42cvfICs2P8EmQM="></latexit><latexit sha1_base64="QCd2mbZi+Mga42cvfICs2P8EmQM="></latexit><latexit sha1_base64="zHdY92IFPVMF8e8FLOU98e3fiVg="></latexit>

(II)
<latexit sha1_base64="ez53CDleyN8GGvud7r7bU+gw838="></latexit><latexit sha1_base64="24QzoRQ58rdsuDsljDAk9l28tBg="></latexit><latexit sha1_base64="24QzoRQ58rdsuDsljDAk9l28tBg="></latexit><latexit sha1_base64="2e0/bzR/mrFcSPFB2/Yy8yJhEyc="></latexit>

(II)
<latexit sha1_base64="ez53CDleyN8GGvud7r7bU+gw838="></latexit><latexit sha1_base64="24QzoRQ58rdsuDsljDAk9l28tBg="></latexit><latexit sha1_base64="24QzoRQ58rdsuDsljDAk9l28tBg="></latexit><latexit sha1_base64="2e0/bzR/mrFcSPFB2/Yy8yJhEyc="></latexit>

(I)
<latexit sha1_base64="nf4Ojchv9OJHosaTXwSQSH0msGs=">AAAGK3icdVRLb9tGEGZSqU3Zl5MeexkkEEDVskzSVpygdWDZdZs+4rpu7CTQisRqtZKI8AVyZdhYb39Lj730r/TQHvpAr/0fnSVlkU4cgiS++WZm99vZ2R2lYZAL2/77xs23Gs2337n1rvne+x98+NHK7TsneTLPGD9mSZhkz0c052EQ82MRiJA/TzNOo1HIn41e7mn/s1Oe5UESPxXnKR9GdBoHk4BRgZR/u9FvkUlGmRx7PS </latexit><latexit sha1_base64="QCd2mbZi+Mga42cvfICs2P8EmQM=">AAAGK3icdVTdcttEFFaLDUX8pXDJzZl2NGMTx5GUuGkH0okTAqXQEEKTlvFamvV6bWuqv5HWmWQ2y1PwENzwKlzABZThlvfoWcmxlDZoJM13vnPO7rdnz+4oDYNc2PbLGzffajTffufWu+Z773/w4Ucrtz8+yZN5xvgxS8Ikez6iOQ+DmB+LQIT8eZpxGo1C/mz0Yk/7n53yLA+S+Kk4T/kwotM4mASMCqT8242+RSYZZXLs9Y </latexit><latexit sha1_base64="QCd2mbZi+Mga42cvfICs2P8EmQM=">AAAGK3icdVTdcttEFFaLDUX8pXDJzZl2NGMTx5GUuGkH0okTAqXQEEKTlvFamvV6bWuqv5HWmWQ2y1PwENzwKlzABZThlvfoWcmxlDZoJM13vnPO7rdnz+4oDYNc2PbLGzffajTffufWu+Z773/w4Ucrtz8+yZN5xvgxS8Ikez6iOQ+DmB+LQIT8eZpxGo1C/mz0Yk/7n53yLA+S+Kk4T/kwotM4mASMCqT8242+RSYZZXLs9Y </latexit><latexit sha1_base64="zHdY92IFPVMF8e8FLOU98e3fiVg=">AAAGK3icdVTbbttGEGVSqU3Zm5M+9mVQgwBVyzJJW3GC1oFl1216ieu6sZNAKxKr1UoiwhvIlWGD3n5PX/orfWgfekFf+x+dJWmRThyCJM6cmdk9Ozu74yTwM2FZf9+6/Var/fY7d97V33v/gw8/Wrl77zSLFynjJywO4vT5mGY88CN+InwR8OdJymk4Dviz8ct95X92xtPMj6On4iLho5DOIn/qMyqQ8u62BgaZppTlE7cPJP </latexit>

|�JM (12C) >' ↵|3/2�1 ⌦ p3/2(⇡) >
<latexit sha1_base64="oCNeM+l6aliyFhJvWgTnJ/Hf7pQ="></latexit><latexit sha1_base64="90Ag6d2M7f5oTdW5xaxcu6hrbv0="></latexit><latexit sha1_base64="90Ag6d2M7f5oTdW5xaxcu6hrbv0="></latexit><latexit sha1_base64="FYLvXKv+6pqBTLNH65sS3mj5zls="></latexit>

Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)



Motivation

Experimental data direct kinematics: 12C(p,2p) @ 100Mev/u     R. Crespo, DREB2024, Wiesbaden, 2024

Devins et al, Aust. J. Phys 32, 323 (1979)

Geometry: coplanar, Symmetric Geometry: coplanar, Asymmetric

✓p = ✓N = 30�, 40�, 47�, 55�, 65�
<latexit sha1_base64="DfN9Y26VfY3Oo61vtfj70mbxXoc="></latexit><latexit sha1_base64="DfN9Y26VfY3Oo61vtfj70mbxXoc="></latexit><latexit sha1_base64="DfN9Y26VfY3Oo61vtfj70mbxXoc="></latexit><latexit sha1_base64="DfN9Y26VfY3Oo61vtfj70mbxXoc="></latexit>

Ep = 41.35± 1.25 MeV
<latexit sha1_base64="zow/bhI7BpjL1q9v3AJ72mDzfWQ="></latexit><latexit sha1_base64="zow/bhI7BpjL1q9v3AJ72mDzfWQ="></latexit><latexit sha1_base64="zow/bhI7BpjL1q9v3AJ72mDzfWQ="></latexit><latexit sha1_base64="zow/bhI7BpjL1q9v3AJ72mDzfWQ="></latexit>

Ep = 59.5± 1.8 MeV
<latexit sha1_base64="X5myJIMoX1ZJCHqk6aYYJgxS6KA="></latexit><latexit sha1_base64="X5myJIMoX1ZJCHqk6aYYJgxS6KA="></latexit><latexit sha1_base64="X5myJIMoX1ZJCHqk6aYYJgxS6KA="></latexit><latexit sha1_base64="X5myJIMoX1ZJCHqk6aYYJgxS6KA="></latexit>

3/2�
<latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit>

7/2�
<latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit>

✓p = 25�, ✓N = 30�, 45�, 66�, 75�, 90�
<latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit><latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit><latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit><latexit sha1_base64="hJh3KkfCM8+ejnKBGRIfZiuOmIs="></latexit>



3/2�
<latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit>

3/2�
<latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit><latexit sha1_base64="WZsIzlC6V6phUtDCDDDuyg53yAY=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdxFEz0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+c1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVuo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3kqjcs=</latexit>

1/2�
<latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit><latexit sha1_base64="fFkISxlsBh89DNS4INbca2tNpbA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4sSZF0GPRi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nZXVtfWNzcJWcXtnd2+/dHDYMHGqGfdZLGPdCqnhUijuo0DJW4nmNAolb4aj26nffOLaiFg94DjhQUQHSvQFo2gl37uoPp53S2W34s5AlomXkzLkqHdLX51ezNKIK2SSGtP23ASDjGoUTPJJsZManlA2ogPetlTRiJsgmx07IadW6ZF+rG0pJDP190RGI2PGUWg7I4pDs+hNxf+8dor96yATKkmRKzZf1E8lwZhMPyc9oTlDObaEMi3srYQNqaYMbT5FG4K3+PIyaVQrnlvx7i/LtZs8jgIcwwmcgQdXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/dhqNyQ==</latexit>

5/2�
<latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit><latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit><latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit><latexit sha1_base64="v0MS3HstjEG7L6/t1vHWCizOedw=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiRdwlGj0SvXjExAUSWEm3dKGh7W7argnZ8Bu8eNAYr/4gb/4bC+xBwZdM8vLeTGbmhQln2rjut1NYWV1b3yhulra2d3b3yvsHTR2nilCfxDxW7RBrypmkvmGG03aiKBYhp61wdDv1W09UaRbLBzNOaCDwQLKIEWys5F+e1x7PeuWKW3VnQMvEy0kFcjR65a9uPyapoNIQjrXueG5iggwrwwink1I31TTBZIQHtGOpxILqIJsdO0EnVumjKFa2pEEz9fdEhoXWYxHaToHNUC96U/E/r5Oa6DrImExSQyWZL4pSjkyMpp+jPlOUGD62BBPF7K2IDLHCxNh8SjYEb/HlZdKsVT236t1fVOo3eRxFOIJjOAUPrqAOd9AAHwgweIZXeHOk8+K8Ox/z1oKTzxzCHzifP3w6jc0=</latexit>

7/2�
<latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit><latexit sha1_base64="tx5i75+KyM+USvM2EVRETkLjT18=">AAAB7HicbVBNTwIxEJ3iF+IX6tFLIzHxIu4SEzwSvXjExAUSWEm3dKGh2920XROy4Td48aAxXv1B3vw3FtiDgi+Z5OW9mczMCxLBtXGcb1RYW9/Y3Cpul3Z29/YPyodHLR2nijKPxiJWnYBoJrhknuFGsE6iGIkCwdrB+Hbmt5+Y0jyWD2aSMD8iQ8lDTomxkle/rD1e9MsVp+rMgVeJm5MK5Gj2y1+9QUzTiElDBdG66zqJ8TOiDKeCTUu9VLOE0DEZsq6lkkRM+9n82Ck+s8oAh7GyJQ2eq78nMhJpPYkC2xkRM9LL3kz8z+umJrz2My6T1DBJF4vCVGAT49nneMAVo0ZMLCFUcXsrpiOiCDU2n5INwV1+eZW0alXXqbr3V5XGTR5HEU7gFM7BhTo04A6a4AEFDs/wCm9Iohf0jj4WrQWUzxzDH6DPH39Kjc8=</latexit>

2.1247
<latexit sha1_base64="9UdXClXhnfTcOTdJ+a+9sHhTK1k=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kthfZY9OKxgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1PY2t7Z3Svulw4Oj45PyqdnXS0TRWiHSC5VP8CaciZoxzDDaT9WFEcBp71gdpv5vSeqNJPiwcxj6kd4IljICDZW6taqXq3eGJUrbtVdAm0SLycVyNEelb+GY0mSiApDONZ64Lmx8VOsDCOcLkrDRNMYkxme0IGlAkdU++ny2gW6ssoYhVLZEgYt1d8TKY60nkeB7Yywmep1LxP/8waJCZt+ykScGCrIalGYcGQkyl5HY6YoMXxuCSaK2VsRmWKFibEBlWwI3vrLmyRLzK169/VK6yaPowgXcAnX4EEDWnAHbegAgUd4hld4c6Tz4rw7H6vWgpPPnMMfOJ8/tZSN5A==</latexit><latexit sha1_base64="9UdXClXhnfTcOTdJ+a+9sHhTK1k=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kthfZY9OKxgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1PY2t7Z3Svulw4Oj45PyqdnXS0TRWiHSC5VP8CaciZoxzDDaT9WFEcBp71gdpv5vSeqNJPiwcxj6kd4IljICDZW6taqXq3eGJUrbtVdAm0SLycVyNEelb+GY0mSiApDONZ64Lmx8VOsDCOcLkrDRNMYkxme0IGlAkdU++ny2gW6ssoYhVLZEgYt1d8TKY60nkeB7Yywmep1LxP/8waJCZt+ykScGCrIalGYcGQkyl5HY6YoMXxuCSaK2VsRmWKFibEBlWwI3vrLmyRLzK169/VK6yaPowgXcAnX4EEDWnAHbegAgUd4hld4c6Tz4rw7H6vWgpPPnMMfOJ8/tZSN5A==</latexit><latexit sha1_base64="9UdXClXhnfTcOTdJ+a+9sHhTK1k=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kthfZY9OKxgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1PY2t7Z3Svulw4Oj45PyqdnXS0TRWiHSC5VP8CaciZoxzDDaT9WFEcBp71gdpv5vSeqNJPiwcxj6kd4IljICDZW6taqXq3eGJUrbtVdAm0SLycVyNEelb+GY0mSiApDONZ64Lmx8VOsDCOcLkrDRNMYkxme0IGlAkdU++ny2gW6ssoYhVLZEgYt1d8TKY60nkeB7Yywmep1LxP/8waJCZt+ykScGCrIalGYcGQkyl5HY6YoMXxuCSaK2VsRmWKFibEBlWwI3vrLmyRLzK169/VK6yaPowgXcAnX4EEDWnAHbegAgUd4hld4c6Tz4rw7H6vWgpPPnMMfOJ8/tZSN5A==</latexit><latexit sha1_base64="9UdXClXhnfTcOTdJ+a+9sHhTK1k=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kthfZY9OKxgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1PY2t7Z3Svulw4Oj45PyqdnXS0TRWiHSC5VP8CaciZoxzDDaT9WFEcBp71gdpv5vSeqNJPiwcxj6kd4IljICDZW6taqXq3eGJUrbtVdAm0SLycVyNEelb+GY0mSiApDONZ64Lmx8VOsDCOcLkrDRNMYkxme0IGlAkdU++ny2gW6ssoYhVLZEgYt1d8TKY60nkeB7Yywmep1LxP/8waJCZt+ykScGCrIalGYcGQkyl5HY6YoMXxuCSaK2VsRmWKFibEBlWwI3vrLmyRLzK169/VK6yaPowgXcAnX4EEDWnAHbegAgUd4hld4c6Tz4rw7H6vWgpPPnMMfOJ8/tZSN5A==</latexit>

5.020
<latexit sha1_base64="BRBluDq4qXtzjm6YqfKndLOm5V4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9gUix6LXjxWMG2hDWWz3bRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbTD+dkobm1vbO+Xdyt7+weFR9fikrZNMUebTRCSqGxLNBJfMN9wI1k0VI3EoWCec3M39zhNTmify0UxTFsRkJHnEKTFW8hsuruNBtYZdvABaJ15BalCgNah+9YcJzWImDRVE656HUxPkRBlOBZtV+plmKaETMmI9SyWJmQ7yxbEzdGGVIYoSZUsatFB/T+Qk1noah7YzJmasV725+J/Xy0x0E+Rcpplhki4XRZlAJkHzz9GQK0aNmFpCqOL2VkTHRBFqbD4VG4K3+vI6adddD7vew1WteVvEUYYzOIdL8OAamnAPLfCBAodneIU3RzovzrvzsWwtOcXMKfyB8/kDOVeNoQ==</latexit><latexit sha1_base64="BRBluDq4qXtzjm6YqfKndLOm5V4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9gUix6LXjxWMG2hDWWz3bRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbTD+dkobm1vbO+Xdyt7+weFR9fikrZNMUebTRCSqGxLNBJfMN9wI1k0VI3EoWCec3M39zhNTmify0UxTFsRkJHnEKTFW8hsuruNBtYZdvABaJ15BalCgNah+9YcJzWImDRVE656HUxPkRBlOBZtV+plmKaETMmI9SyWJmQ7yxbEzdGGVIYoSZUsatFB/T+Qk1noah7YzJmasV725+J/Xy0x0E+Rcpplhki4XRZlAJkHzz9GQK0aNmFpCqOL2VkTHRBFqbD4VG4K3+vI6adddD7vew1WteVvEUYYzOIdL8OAamnAPLfCBAodneIU3RzovzrvzsWwtOcXMKfyB8/kDOVeNoQ==</latexit><latexit sha1_base64="BRBluDq4qXtzjm6YqfKndLOm5V4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9gUix6LXjxWMG2hDWWz3bRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbTD+dkobm1vbO+Xdyt7+weFR9fikrZNMUebTRCSqGxLNBJfMN9wI1k0VI3EoWCec3M39zhNTmify0UxTFsRkJHnEKTFW8hsuruNBtYZdvABaJ15BalCgNah+9YcJzWImDRVE656HUxPkRBlOBZtV+plmKaETMmI9SyWJmQ7yxbEzdGGVIYoSZUsatFB/T+Qk1noah7YzJmasV725+J/Xy0x0E+Rcpplhki4XRZlAJkHzz9GQK0aNmFpCqOL2VkTHRBFqbD4VG4K3+vI6adddD7vew1WteVvEUYYzOIdL8OAamnAPLfCBAodneIU3RzovzrvzsWwtOcXMKfyB8/kDOVeNoQ==</latexit><latexit sha1_base64="BRBluDq4qXtzjm6YqfKndLOm5V4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9gUix6LXjxWMG2hDWWz3bRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbTD+dkobm1vbO+Xdyt7+weFR9fikrZNMUebTRCSqGxLNBJfMN9wI1k0VI3EoWCec3M39zhNTmify0UxTFsRkJHnEKTFW8hsuruNBtYZdvABaJ15BalCgNah+9YcJzWImDRVE656HUxPkRBlOBZtV+plmKaETMmI9SyWJmQ7yxbEzdGGVIYoSZUsatFB/T+Qk1noah7YzJmasV725+J/Xy0x0E+Rcpplhki4XRZlAJkHzz9GQK0aNmFpCqOL2VkTHRBFqbD4VG4K3+vI6adddD7vew1WteVvEUYYzOIdL8OAamnAPLfCBAodneIU3RzovzrvzsWwtOcXMKfyB8/kDOVeNoQ==</latexit>

4.445
<latexit sha1_base64="R+Ebh979KmE5bbOmfrHsM2J50/o=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4ColE9Fj04rGCaQttKJvtpl262Q27G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvzjjTxvO+nbX1jc2t7cpOdXdv/+CwdnTc0jJXhIZEcqk6MdaUM0FDwwynnUxRnMactuPx3cxvP1GlmRSPZpLRKMVDwRJGsLFSGLhBcNWv1T3XmwOtEr8kdSjR7Ne+egNJ8pQKQzjWuut7mYkKrAwjnE6rvVzTDJMxHtKupQKnVEfF/NgpOrfKACVS2RIGzdXfEwVOtZ6kse1MsRnpZW8m/ud1c5PcRAUTWW6oIItFSc6RkWj2ORowRYnhE0swUczeisgIK0yMzadqQ/CXX14lrUvX91z/Iag3bss4KnAKZ3ABPlxDA+6hCSEQYPAMr/DmCOfFeXc+Fq1rTjlzAn/gfP4ASIWNqw==</latexit><latexit sha1_base64="R+Ebh979KmE5bbOmfrHsM2J50/o=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4ColE9Fj04rGCaQttKJvtpl262Q27G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvzjjTxvO+nbX1jc2t7cpOdXdv/+CwdnTc0jJXhIZEcqk6MdaUM0FDwwynnUxRnMactuPx3cxvP1GlmRSPZpLRKMVDwRJGsLFSGLhBcNWv1T3XmwOtEr8kdSjR7Ne+egNJ8pQKQzjWuut7mYkKrAwjnE6rvVzTDJMxHtKupQKnVEfF/NgpOrfKACVS2RIGzdXfEwVOtZ6kse1MsRnpZW8m/ud1c5PcRAUTWW6oIItFSc6RkWj2ORowRYnhE0swUczeisgIK0yMzadqQ/CXX14lrUvX91z/Iag3bss4KnAKZ3ABPlxDA+6hCSEQYPAMr/DmCOfFeXc+Fq1rTjlzAn/gfP4ASIWNqw==</latexit><latexit sha1_base64="R+Ebh979KmE5bbOmfrHsM2J50/o=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4ColE9Fj04rGCaQttKJvtpl262Q27G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvzjjTxvO+nbX1jc2t7cpOdXdv/+CwdnTc0jJXhIZEcqk6MdaUM0FDwwynnUxRnMactuPx3cxvP1GlmRSPZpLRKMVDwRJGsLFSGLhBcNWv1T3XmwOtEr8kdSjR7Ne+egNJ8pQKQzjWuut7mYkKrAwjnE6rvVzTDJMxHtKupQKnVEfF/NgpOrfKACVS2RIGzdXfEwVOtZ6kse1MsRnpZW8m/ud1c5PcRAUTWW6oIItFSc6RkWj2ORowRYnhE0swUczeisgIK0yMzadqQ/CXX14lrUvX91z/Iag3bss4KnAKZ3ABPlxDA+6hCSEQYPAMr/DmCOfFeXc+Fq1rTjlzAn/gfP4ASIWNqw==</latexit><latexit sha1_base64="R+Ebh979KmE5bbOmfrHsM2J50/o=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4ColE9Fj04rGCaQttKJvtpl262Q27G6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvzjjTxvO+nbX1jc2t7cpOdXdv/+CwdnTc0jJXhIZEcqk6MdaUM0FDwwynnUxRnMactuPx3cxvP1GlmRSPZpLRKMVDwRJGsLFSGLhBcNWv1T3XmwOtEr8kdSjR7Ne+egNJ8pQKQzjWuut7mYkKrAwjnE6rvVzTDJMxHtKupQKnVEfF/NgpOrfKACVS2RIGzdXfEwVOtZ6kse1MsRnpZW8m/ud1c5PcRAUTWW6oIItFSc6RkWj2ORowRYnhE0swUczeisgIK0yMzadqQ/CXX14lrUvX91z/Iag3bss4KnAKZ3ABPlxDA+6hCSEQYPAMr/DmCOfFeXc+Fq1rTjlzAn/gfP4ASIWNqw==</latexit>
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11B defotmation Raquel Crespo, DREB2024, Wiesbaden, 2024

Motivation

11B is strongly deformed and the low lying states are of rotational nature: 

The excitation spectra exhibit na approximate J(J+1) dependence

1/2+
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6.9
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3-body AGS equations with core excitation Raquel Crespo, DREB2024, Wiesbaden, 2024

Where the extended free Hamiltonian H0 is the sum of the kinetic energy operator and the

intrinsic operator of the core whose contribution is the mass difference relative to the

A+p+n treshold

2-particle Transition operator

Free resolvent

Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)



Rotor model Raquel Crespo, DREB2024, Wiesbaden, 2024

T� = v� + v�G0T�
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2-particle transition operator, requires the

potencials vs for each interaction pair

• Realistic CD BONN for  the np interaction

• N–Core and p-Core interactions are obtained from a rotation

model for the core with a permanant quadrupole deformation. 

In the body-fixed frame, the surface radius is parametrized as

R(⇠̂) = R0[1 + �2Y20(⇠̂)]
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Input parameter: deformation lenght

Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)



Rotor model Raquel Crespo, DREB2024, Wiesbaden, 2024

The N–Core and p-Core interactions are obtained assuming that the

interaction follows the deformation of the Core. 

That is: starting from a central potential, 

the X-core (x=N,p) interaction is obtained by deforming this central 

interaction

R(⇠̂) = R0[1 + �2Y20(⇠̂)]
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V (0)
xc (r)
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Vxc(r, ⇠̂)) = V (0)
xc (r)

h
r � �2Y20(⇠̂)

i
; �2 = �2R0
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The deformed central interaction is supplemented by a central/deformed spin-orbit term

�2 = 1.5 fm
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Input parameter: deformation lenght

Deformed surface radius

Revisit 12C(p,2p) at 100 MeV/u (direct kinematics)


