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Recap
Reference 
particle

Beam, no 
stochastics

Beam, with 
stochastics

Reference, with 
stochastic

Bethe-bloch

2.5 mm carbon 
absorber "tube" 
200 MeV muon

3.24 3.24 3.27 To be 
implemented 
within 
G4beamline

3.29

2.5 mm carbon 
absorber "square"
200 MeV muon

3.24 3.24 3.27 3.29

LiH wedge 
absorber HFOFO
200 MeV muon

1.72 1.72 1.73 1.73

Today's focus
• Implementation in G4beamline
• Comparison of results using default and the modified versions [Col 1,2,3]



Implementation
• Reference particle states are extended to include realistic-reference and 

realistic-tune particles (stochastics enabled) with different eventIDs
Output trace file

Tune

Reference

Tune with 
stochastics NO

Reference with 
stochastics ON



Implementation
• GitHub https://github.com/lawrenceleejr/g4beamline/tree/kalra/g4bl_reb

ased
• Make changes locally, push it to Git, trigger build workflow, docker image 

(Credit: Larry Lee)

https://github.com/lawrenceleejr/g4beamline/tree/kalra/g4bl_rebased
https://github.com/lawrenceleejr/g4beamline/tree/kalra/g4bl_rebased
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Implementation
• GitHub https://github.com/lawrenceleejr/g4beamline/tree/kalra/g4bl_reb

ased
• Make changes locally, push it to Git, trigger build workflow, docker image 

(Credit: Larry Lee)
• docker pull ghcr.io/lawrenceleejr/g4beamline:kalra-g4bl_rebased
• docker run –it –em –env-file EnvFile –v $(pwd):/work 

ghcr.io/lawrenceleejr/g4beamline:kalra-g4bl_rebased bash
• /opt/g4beamline/build/bin/g4bl  EnergyLoss.in

https://github.com/lawrenceleejr/g4beamline/tree/kalra/g4bl_rebased
https://github.com/lawrenceleejr/g4beamline/tree/kalra/g4bl_rebased


Comparison
• Compare the energy loss for beam and reference particles (no 

stochastics) using different absorbers with default G4beamline and 
modified G4beamline



Comparison – beam particle – carbon absorber

default
modified



Comparison – beam particle – LiH absorber

default
modified



Comparison – reference particle
Mean dE/dx (MeV/cm)
Reference, no stochastics, 
eventID == -1
Carbon absorber

Mean dE/dx (MeV/cm)
Reference, no stochastics, 
eventID == -1
LiH absorber

Default 3.24

Modified 2.95



Comparison – reference particle
Mean dE/dx (MeV/cm)
Reference, no stochastics, 
eventID == -1
Carbon absorber

Mean dE/dx (MeV/cm)
Reference, no stochastics, 
eventID == -1
LiH absorber

Default 3.24 1.72

Modified 2.95 1.58



Conclusion and next steps

• It seems as there are more than one callback at a particular z-position 
because of the new added states. 

• Debug...
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