
TOWARDS AN END-TO-END SIMULATION

AN EXAMPLE:  
SOLID J/PSI CASE

erhtjhtyhy

SYLVESTER JOOSTEN
sjoosten@anl.gov

WHITNEY ARMSTRONG 
JIHEE KIM 
ZEIN-EDDINE MEZIANI 

CHAO PENG 
TOM POLAKOVIC  
JUNQI XIE 

Remote Solid Collaboration Meeting 
June 8, 2020

This work is supported by the U.S. Department of 
Energy, Office of Science, Office of Nuclear Physics, 
under contract DE-AC02-06CH11357.

mailto:sjoosten@anl.gov


S. Joosten

SIMULATING J/PSI PRODUCTION

2

Use J/psi electro-production (“3-fold coincidence”) as example
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• Photo-production 
• Measure decay leptons and recoil proton 
• t-channel J/ψ rate: >1600 per day 
• Ultra-high rate

• Electro-production 
• Measure scattered electron and decay leptons 
• t-channel J/ψ rate: ~90/day 
• Clean signal (less background) 
• Closer to threshold
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MONTE-CARLO GENERATOR
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lAger l/A event generator

https://eicweb.phy.anl.gov/monte_carlo/lager

•Meant to be a general purpose generator 
•Currently implements various models for J/ψ and Y 

production 
•Available to the public 
•Standard HepMC3 output works perfectly with DD4hep

https://eicweb.phy.anl.gov/monte_carlo/lager
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4-FOLD COINCIDENCE J/PSI EVENT
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From new DD4hep software 
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3-FOLD COINCIDENCE J/PSI EVENT

▪ Recoil proton barely misses 
detection 

▪ J/psi decay products in at 
large angle 

▪ Scattered electron in 
forward detector.

From new DD4hep software 
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UNDETECTED J/PSI EVENT
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From new DD4hep software 
Cherenkov light from 
intermediate curler

Low-energy e-
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▪ J/psi decay products in at 
large angle 

▪ Low-energy scattered 
electron not detected  

▪ Recoil proton again barely 
misses detection
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NEXT STEPS
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A full showcase of the new software

1. Cross-validate old gemc implementation with new DD4hep implementation: 
▪ Start from EC background rate using Wiser generator  
▪Will be simple example of better workflow through DD4hep 

2. Use closed-loop simulation + reconstruction to ensure optimization for J/psi 
3. Update J/psi trigger for science review (high-priority!) 
4. Leverage our experience to be comprehensive example of new software 

• Will naturally highlight pro’s and con’s to collaboration 
• Full implementation for SoLID-Jpsi will be a good guide for other configurations!
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MORE TO COME SOON!
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