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Simulation studies of ToF PID

Analyze the sample of tracks 
going to ToF-Top >~80cm 
track length (~same as 
Vertical TPC length) 
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• Adding a ToF just around the target seems to help

• Target box made of scintillator bars presented by Franck Cadoux at the past 
ND280 upgrade workshops?) 

ToF mass
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• Standard method used for the TPC PID cut using dEdx

• Used in all the T2K official analyses

• Build a likelihood for each true particle hypothesis 

Variable used for ToF PID
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Muon selection pion selection

electron selection proton selection
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Muon selection pion selection

electron selection proton selection
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Muon selection pion selection

electron selection proton selection
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• It looks like ToF PID doesn’t improve much the PID for the muon selection wrt 
only using TPC --> we can’t do much muon/pion separation anyway

• Shown very new plots produced by Mathieu

• A more robust study will be presented at the workshop in Tokai

• The same study will be done with the nue beam to check whether the positron/
proton separation can be improved with ToF and which resolution is required

• We probably need a ToF around the target. Can we get the same timing with 
the target detector? For the time being assuming 600ps systematic error due to 
time synchronization

• Assuming there is no space between the old tracker and ECal for the ToF --> 
need to verify it once in Tokai!!!

• However this study should be quite general for tracks crossing ~1m 

Conclusions
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BACKUP
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