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Structure of the software in cbmroot 
Architecture of the code 
Simulation modes  

Features in the code 
Digitization 
Reconstruction 

Results 
Pulls 
Physics performance 

Open Issues 
Needed features? 
Communication and documentation

Overview



Architecture of simulation
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Generation and 
transport Digitization Reconstruction

Generation is usually 
UrQMD


Transport is done with 
Geant 3 or Geant 4


Output is: 

• MC Points in the detector


• MC position

• MC momentum

• MC energy deposition

Input is one MC point in the 
detector at a time


Simulation of the Detector 
response with the given 

energy deposition


Output is: 

• CbmTrdDigis


• Address

• Time

• Deposited charge in 

one channel

• Trigger

• Asic type

• Error class

Input is a timeslice at a 
time 


Each timeslice contains 
an amount of digit 
depending on the 

Interaction rate


Output is: 

• CbmTrdHits


• Address

• Time

• Deposited charge 

from one particle



Reminder: TRD structural update 
Mainly developed by Alexandru
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Slide from Alexandru’s talk at the 31th collab. meeting



 5

Transport

CbmTrdDigitizer

CbmTrdModuleSimR CbmTrdModuleSimT

CbmTrdRadiator

CbmTrdParMod

CbmTrdDigitizer

MC Points

TrdDigis

sim_output.root

Digis contain of:  
• ULong_64 Time

• UInt  Charge

• 32 bit bitmap 


• 23 bit exact address in the TRD

• 1 bit Asic type

• 2 bit trigger type

• 3 bit flags (was created when 

there were start and stop 
messages,etc.)


• 3 bit error class
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Digitization 
(rectangular)

Calculate TR 
production Calculate the TR production with the theory 

of a regular radiator:

Afterwards we do not have single TR photons 
but an energy deposition with

E = EMC + ETR



 7

Distribute 
charge in the 

gas

Geant does not give single ionisations

Digitization

Calculate TR 
production
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Distribute 
charge in the 

gas

Digitization

Calculate TR 
production
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ALICE (Xe-CO

 (test beam)x/dE, e, dπ

 + TR (test beam)x/dE, e, dπ

 = 7 TeV)s, e (pp πp, 

 (cosmic rays)x/dE, dµ

 + TR (cosmic rays)x/dE, dµ

Fit, ALEPH parameterisation

Fit, ALEPH param. + logistic f.

TR

ALI-PUB-141699

Bethe bloch approach

P (s) =
1

D
exp(� s

D
)

<latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="H66rmcOBF+5KE8ovf/9Bz+/5bjM=">AAAB/3icbZC9TsMwFIVv+C2lQGBlCVRI7UCVsMCChAQDY5Hoj9RGlePetFYdJ7IdRBV1ZuFVWBhAiLdg421w2g7QciVL3z3HV/Y9QcKZ0q77ba2srq1vbBa2itulnd09e7/UVHEqKTZozGPZDohCzgQ2NNMc24lEEgUcW8HoOvdbDygVi8W9HifoR2QgWMgo0Ubq2Uf1iqpedkNJaOZNspsJPiaV01mv8r7as8tuzZ2WswzeHMowr3rP/ur2Y5pGKDTlRKmO5ybaz4jUjHKcFLupwoTQERlgx6AgESo/m64ycU6M0nfCWJojtDNVf09kJFJqHAXmZkT0UC16ufif10l1eOFnTCSpRkFnD4Upd3Ts5Lk4fSaRaj42QKhk5q8OHRITgzbpFU0I3uLKy9A8q3mG71wowCEcQwU8OIcruIU6NIDCE7zAG7xbz9ar9TGLa8Wa53YAf8r6/AG8S5iY</latexit><latexit sha1_base64="H66rmcOBF+5KE8ovf/9Bz+/5bjM=">AAAB/3icbZC9TsMwFIVv+C2lQGBlCVRI7UCVsMCChAQDY5Hoj9RGlePetFYdJ7IdRBV1ZuFVWBhAiLdg421w2g7QciVL3z3HV/Y9QcKZ0q77ba2srq1vbBa2itulnd09e7/UVHEqKTZozGPZDohCzgQ2NNMc24lEEgUcW8HoOvdbDygVi8W9HifoR2QgWMgo0Ubq2Uf1iqpedkNJaOZNspsJPiaV01mv8r7as8tuzZ2WswzeHMowr3rP/ur2Y5pGKDTlRKmO5ybaz4jUjHKcFLupwoTQERlgx6AgESo/m64ycU6M0nfCWJojtDNVf09kJFJqHAXmZkT0UC16ufif10l1eOFnTCSpRkFnD4Upd3Ts5Lk4fSaRaj42QKhk5q8OHRITgzbpFU0I3uLKy9A8q3mG71wowCEcQwU8OIcruIU6NIDCE7zAG7xbz9ar9TGLa8Wa53YAf8r6/AG8S5iY</latexit><latexit sha1_base64="+oHt0b2Pwc24sL7kh9CGTsyOTcw=">AAACCnicbVC7TsMwFL0pr1JeAUYWQ4XUDlQJCyxIFTAwFok+pDaqHNdprToP2Q6iijKz8CssDCDEyhew8Tc4bQZoOZKlc8+5V9f3uBFnUlnWt1FYWl5ZXSuulzY2t7Z3zN29lgxjQWiThDwUHRdLyllAm4opTjuRoNh3OW2746vMb99TIVkY3KlJRB0fDwPmMYKVlvrmYaMiqxc9T2CS2GlyndKHqHIyq2VWV/tm2apZU6BFYuekDDkaffOrNwhJ7NNAEY6l7NpWpJwEC8UIp2mpF0saYTLGQ9rVNMA+lU4yPSVFx1oZIC8U+gUKTdXfEwn2pZz4ru70sRrJeS8T//O6sfLOnYQFUaxoQGaLvJgjFaIsFzRgghLFJ5pgIpj+KyIjrGNQOr2SDsGeP3mRtE5rtua3Vrl+mcdRhAM4ggrYcAZ1uIEGNIHAIzzDK7wZT8aL8W58zFoLRj6zD39gfP4AWV+aCQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit><latexit sha1_base64="UrMb8BxO9zRIU5lAEoaa2DFitOQ=">AAACCnicbVDLSsNAFL3xWesr6tLNaBHahSURQTdCURcuK9gHtKFMppN26OTBzEQsIWs3/oobF4q49Qvc+TdO2iy09cDAuefcy5173IgzqSzr21hYXFpeWS2sFdc3Nre2zZ3dpgxjQWiDhDwUbRdLyllAG4opTtuRoNh3OW25o6vMb91TIVkY3KlxRB0fDwLmMYKVlnrmQb0sKxddT2CS2GlyndKHqHw8rWVWV3pmyapaE6B5YuekBDnqPfOr2w9J7NNAEY6l7NhWpJwEC8UIp2mxG0saYTLCA9rRNMA+lU4yOSVFR1rpIy8U+gUKTdTfEwn2pRz7ru70sRrKWS8T//M6sfLOnYQFUaxoQKaLvJgjFaIsF9RnghLFx5pgIpj+KyJDrGNQOr2iDsGePXmeNE+qtua3p6XaZR5HAfbhEMpgwxnU4Abq0AACj/AMr/BmPBkvxrvxMW1dMPKZPfgD4/MHWp+aDQ==</latexit>

D =
1

< Nprim > ·f(��)
<latexit sha1_base64="fg8cPlXN/eFFs7GMMb0fL5PPJi8=">AAACFXicbZBNS8NAEIY3ftb6VfXoZbEICiKJCHpQKerBk1SwVWhKmWw3deluEnYnQgn5E178K148KOJV8Oa/cftx0OoLCw/vzDA7b5BIYdB1v5yJyanpmdnCXHF+YXFpubSyWjdxqhmvsVjG+jYAw6WIeA0FSn6baA4qkPwm6J716zf3XBsRR9fYS3hTQScSoWCA1mqVds7pMfVDDSzz8uzospUlWqj8xGftGGm45Qccwe+AUrCdt0pld9cdiP4FbwRlMlK1Vfr02zFLFY+QSTCm4bkJNjPQKJjkedFPDU+AdaHDGxYjUNw0s8FVOd20TpuGsbYvQjpwf05koIzpqcB2KsA7M17rm//VGimGh81MREmKPGLDRWEqKca0HxFtC80Zyp4FYFrYv1J2BzYitEEWbQje+Ml/ob6361m+2i9XTkdxFMg62SBbxCMHpEIuSJXUCCMP5Im8kFfn0Xl23pz3YeuEM5pZI7/kfHwDSHqeSA==</latexit><latexit sha1_base64="fg8cPlXN/eFFs7GMMb0fL5PPJi8=">AAACFXicbZBNS8NAEIY3ftb6VfXoZbEICiKJCHpQKerBk1SwVWhKmWw3deluEnYnQgn5E178K148KOJV8Oa/cftx0OoLCw/vzDA7b5BIYdB1v5yJyanpmdnCXHF+YXFpubSyWjdxqhmvsVjG+jYAw6WIeA0FSn6baA4qkPwm6J716zf3XBsRR9fYS3hTQScSoWCA1mqVds7pMfVDDSzz8uzospUlWqj8xGftGGm45Qccwe+AUrCdt0pld9cdiP4FbwRlMlK1Vfr02zFLFY+QSTCm4bkJNjPQKJjkedFPDU+AdaHDGxYjUNw0s8FVOd20TpuGsbYvQjpwf05koIzpqcB2KsA7M17rm//VGimGh81MREmKPGLDRWEqKca0HxFtC80Zyp4FYFrYv1J2BzYitEEWbQje+Ml/ob6361m+2i9XTkdxFMg62SBbxCMHpEIuSJXUCCMP5Im8kFfn0Xl23pz3YeuEM5pZI7/kfHwDSHqeSA==</latexit><latexit sha1_base64="fg8cPlXN/eFFs7GMMb0fL5PPJi8=">AAACFXicbZBNS8NAEIY3ftb6VfXoZbEICiKJCHpQKerBk1SwVWhKmWw3deluEnYnQgn5E178K148KOJV8Oa/cftx0OoLCw/vzDA7b5BIYdB1v5yJyanpmdnCXHF+YXFpubSyWjdxqhmvsVjG+jYAw6WIeA0FSn6baA4qkPwm6J716zf3XBsRR9fYS3hTQScSoWCA1mqVds7pMfVDDSzz8uzospUlWqj8xGftGGm45Qccwe+AUrCdt0pld9cdiP4FbwRlMlK1Vfr02zFLFY+QSTCm4bkJNjPQKJjkedFPDU+AdaHDGxYjUNw0s8FVOd20TpuGsbYvQjpwf05koIzpqcB2KsA7M17rm//VGimGh81MREmKPGLDRWEqKca0HxFtC80Zyp4FYFrYv1J2BzYitEEWbQje+Ml/ob6361m+2i9XTkdxFMg62SBbxCMHpEIuSJXUCCMP5Im8kFfn0Xl23pz3YeuEM5pZI7/kfHwDSHqeSA==</latexit><latexit sha1_base64="fg8cPlXN/eFFs7GMMb0fL5PPJi8=">AAACFXicbZBNS8NAEIY3ftb6VfXoZbEICiKJCHpQKerBk1SwVWhKmWw3deluEnYnQgn5E178K148KOJV8Oa/cftx0OoLCw/vzDA7b5BIYdB1v5yJyanpmdnCXHF+YXFpubSyWjdxqhmvsVjG+jYAw6WIeA0FSn6baA4qkPwm6J716zf3XBsRR9fYS3hTQScSoWCA1mqVds7pMfVDDSzz8uzospUlWqj8xGftGGm45Qccwe+AUrCdt0pld9cdiP4FbwRlMlK1Vfr02zFLFY+QSTCm4bkJNjPQKJjkedFPDU+AdaHDGxYjUNw0s8FVOd20TpuGsbYvQjpwf05koIzpqcB2KsA7M17rm//VGimGh81MREmKPGLDRWEqKca0HxFtC80Zyp4FYFrYv1J2BzYitEEWbQje+Ml/ob6361m+2i9XTkdxFMg62SBbxCMHpEIuSJXUCCMP5Im8kFfn0Xl23pz3YeuEM5pZI7/kfHwDSHqeSA==</latexit>

< Nprim >= 20.5
<latexit sha1_base64="Vs4F7nUxFi85lhwKs0khAtg99N0=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSouhCpejGlVSwF2hDmEyn7dCZJMxMlBL7KG5cKOLWJ3Hn2zhts9DWHwY+/nMO58wfxJwp7TjfVm5peWV1Lb9e2Njc2t6xi7sNFSWS0DqJeCRbAVaUs5DWNdOctmJJsQg4bQbD60m9+UClYlF4r0cx9QTuh6zHCNbG8u3i+a2fxpKJ8SW6QBWnfOLbJafsTIUWwc2gBJlqvv3V6UYkETTUhGOl2q4Tay/FUjPC6bjQSRSNMRniPm0bDLGgykunp4/RoXG6qBdJ80KNpu7viRQLpUYiMJ0C64Gar03M/2rtRPfOvJSFcaJpSGaLeglHOkKTHFCXSUo0HxnARDJzKyIDLDHRJq2CCcGd//IiNCpl1/Ddcal6lcWRh304gCNw4RSqcAM1qAOBR3iGV3iznqwX6936mLXmrGxmD/7I+vwB4P+Sbg==</latexit><latexit sha1_base64="Vs4F7nUxFi85lhwKs0khAtg99N0=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSouhCpejGlVSwF2hDmEyn7dCZJMxMlBL7KG5cKOLWJ3Hn2zhts9DWHwY+/nMO58wfxJwp7TjfVm5peWV1Lb9e2Njc2t6xi7sNFSWS0DqJeCRbAVaUs5DWNdOctmJJsQg4bQbD60m9+UClYlF4r0cx9QTuh6zHCNbG8u3i+a2fxpKJ8SW6QBWnfOLbJafsTIUWwc2gBJlqvv3V6UYkETTUhGOl2q4Tay/FUjPC6bjQSRSNMRniPm0bDLGgykunp4/RoXG6qBdJ80KNpu7viRQLpUYiMJ0C64Gar03M/2rtRPfOvJSFcaJpSGaLeglHOkKTHFCXSUo0HxnARDJzKyIDLDHRJq2CCcGd//IiNCpl1/Ddcal6lcWRh304gCNw4RSqcAM1qAOBR3iGV3iznqwX6936mLXmrGxmD/7I+vwB4P+Sbg==</latexit><latexit sha1_base64="Vs4F7nUxFi85lhwKs0khAtg99N0=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSouhCpejGlVSwF2hDmEyn7dCZJMxMlBL7KG5cKOLWJ3Hn2zhts9DWHwY+/nMO58wfxJwp7TjfVm5peWV1Lb9e2Njc2t6xi7sNFSWS0DqJeCRbAVaUs5DWNdOctmJJsQg4bQbD60m9+UClYlF4r0cx9QTuh6zHCNbG8u3i+a2fxpKJ8SW6QBWnfOLbJafsTIUWwc2gBJlqvv3V6UYkETTUhGOl2q4Tay/FUjPC6bjQSRSNMRniPm0bDLGgykunp4/RoXG6qBdJ80KNpu7viRQLpUYiMJ0C64Gar03M/2rtRPfOvJSFcaJpSGaLeglHOkKTHFCXSUo0HxnARDJzKyIDLDHRJq2CCcGd//IiNCpl1/Ddcal6lcWRh304gCNw4RSqcAM1qAOBR3iGV3iznqwX6936mLXmrGxmD/7I+vwB4P+Sbg==</latexit><latexit sha1_base64="Vs4F7nUxFi85lhwKs0khAtg99N0=">AAAB+nicbZDLSsNAFIZP6q3WW6pLN4NFcFWSouhCpejGlVSwF2hDmEyn7dCZJMxMlBL7KG5cKOLWJ3Hn2zhts9DWHwY+/nMO58wfxJwp7TjfVm5peWV1Lb9e2Njc2t6xi7sNFSWS0DqJeCRbAVaUs5DWNdOctmJJsQg4bQbD60m9+UClYlF4r0cx9QTuh6zHCNbG8u3i+a2fxpKJ8SW6QBWnfOLbJafsTIUWwc2gBJlqvv3V6UYkETTUhGOl2q4Tay/FUjPC6bjQSRSNMRniPm0bDLGgykunp4/RoXG6qBdJ80KNpu7viRQLpUYiMJ0C64Gar03M/2rtRPfOvJSFcaJpSGaLeglHOkKTHFCXSUo0HxnARDJzKyIDLDHRJq2CCcGd//IiNCpl1/Ddcal6lcWRh304gCNw4RSqcAM1qAOBR3iGV3iznqwX6936mLXmrGxmD/7I+vwB4P+Sbg==</latexit>

From Geant 3
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Distribute 
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EB TB Pulse



EB
Write info into digis 
In event pile up is handled via a 
standard map

TB
Time and charge get buffered 
Digis are getting released of the buffer when the time 
difference to the last digit is larger than the signal collection 
time (hence no interaction) 
Otherwise charge is just added up

Pulse

Charge is handled on ADC level 
Triggers are calculated  
Inter event pile up adds charge respective to its 
incoming time to existing pulses 
Multihits can be created



Software requirements
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EB mode TB mode Pulse mode

In - event 
interaction Yes Yes Yes

Inter - event 
interaction No (Yes) Yes

Realistic Pileup No (Yes) Yes

Realistic Noise No (Yes) Yes

Crosstalk No No (Yes)



Front-end simulation
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Where A is the calibration based on a MIP, which should 
be 7% of the ADC range 

- 35 ADCs on the central Pad
     = 120 ns 

There is a first order shaper with                 and a 

second order shaper with                    

⌧
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The Spadic response function is defined as:

A ·
✓
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Triggering
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We can trigger realistically 
Different modes can be set 
and tested

Differential trigger

Trigger threshold
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Selection mask and general 
feature extraction can be 
checked 
Timeshifts between sampling 
and the clock can be checked

Feature extraction
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We can see multi hits

Remaining charge is 
taken into account

Multihits
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Daq

CbmTrdClusterFinder

CbmTrdModuleRecR CbmTrdModuleRecT

CbmTrdParModTimeslices with digis

TrdCluster
Cluster contain: 

• Number of pads in cols and rows

• Start channel

• Start time 

CbmTrdClusterFinder

CbmTrdHitProducer

CbmTrdModuleRecR CbmTrdModuleRecT

CbmTrdHitProducer

Hits

Hits contain: 
• Pos (X,Y)

• Error (X,Y)

• Layer ID

• Energy deposition 

• Time

• Time error
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Reconstruction

The Algorithm right now just 
searches self trigger and 

finds from there the 
corresponding forced 

neighbours or the adjacent 
self trigger



 22

Reconstruction

In case of neighbour rows it 
compares the centres of 

gravity for both sub clusters

Position reconstruction is 
then later also done with the 

center of gravity
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Pion suppression and electron efficiency



 26

The hadronic background 
contributions are strongly 
suppressed

Invariant mass spectra of background 
contributions



 27

Clear access to low mass vector 
mesons and thermal radiation 

Thermal radiation is scaled to 
expected yield at 4 weeks runtime

Invariant mass spectra of embedded signals
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Needed features / Outlook 
Simulation of the entrance grid  
More verification of the multi hit case in pulse simulation 
Comparison of simulation and testbeam measurements 
Use reconstruction class in cbmroot for testbeam data 

Communication and documentation 
Maybe we should think about our group own central software 
communication (as redmine) 

- discuss open issues / remarks or questions from outside 
- streamline working processes in similar directions and 

help students to find a starting point  

Documentation….     
(i am myself a very very bad example for good documentation 
but it should be a bit more in the focus) 

Open issues and/or discussion


