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nHCal: lepton ID, a first look
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Muon ID
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• Reminder of  Leszek’s notes on 
this topic
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Vector mesons, muon & electron ID (1st look - not exhaustive)
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[Simulations from EIC Yellow Report, (18x275)]

(~ similar for e+e- final state)

• Timelike Compton Scattering (TCS)  • Exclusive / diffractive VM production 
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• We acquired ePIC computing accounts at SDCC / BNL and are getting familiar with ePIC software 

• First topic: muon and electron ID with the goal of  improvingVM reconstruction.  
a) Check how well muons can be discriminated from other particles i) without, ii) with the nHCal.  
b) What is the reconstruction efficiency?  
c) What is the nHCal's impact of  the VM's performance? How does the acceptance change? 

• Step 1: stand-alone pythia simulation.  
- Existing productions: 
 
- Lowest available Q2, min Q2=1; start with (18x275) 
 

- Which physics? DIS alone may not give  
the full answer; need exclusive, … (?)  too 

• We consider as step 2++: full simulation  
including GEANT4 / detector implementation  
promises more solid ground

Getting started
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generated events

reconstructed
GEANT
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Getting started - two approaches currently
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• Caroline  

‣ Need to understand content of  generated Pythia files 

‣ Also looked into reconstructed file (from tutorial)

fetch example simulation file to SDCC: xrdcp root://dtn-eic.jlab.org//work/eic2/EPIC/EVGEN/DIS/NC/18x275/minQ2=1/pythia8NCDIS_18x275_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_vtxfix_5.hepmc3.tree.root ./  
fetch to laptop: sftp -p criedl@sftp.sdcc.bnl.gov:/eic/u/criedl/eic/data/test/pythia8NCDIS_18x275_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_vtxfix_5.hepmc3.tree.root .
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Getting started - two approaches currently
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• Vincent 
‣ Running standalone Pythia8 on personal laptop - “à la 

HERA”, turn on diffractive processes and photo- 
production, (5x41) and (18x275), 15M events 

‣ Muon pairs from decay of  vector mesons → rapidity 
distribution.  
(-4.14<eta)&&(eta<-1.18) for nHCal, ((-1.0<eta) && (eta<1.0)) for the barrel 
HCal and ((1.18<eta) && (eta<3.5)) for forward HCal

(5x41)
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nHCal acceptance
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