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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 3.26 3.29

LiH wedge 
absorber HFOFO
200 MeV muon

1.72 1.72 1.73 1.73

3.33

1.43

• Investigating differences in average dE/dx between beam with stochastics 
and realisticreference (withstochastics)

Today's slides 



Validation test

Enable stochastics in G4beamline input card

• To rule out the possibility of an issue with realisticReference particle 
implementation, I tested modifying Stochastics settings for reference particle in 
G4beamline



Validation test

• To rule out the possibility of an issue with realisticReference particle 
implementation, I tested modifying Stochastics settings for reference particle in 
G4beamline

Same results!



Validation test

• To rule out the possibility of an issue with realisticReference particle 
implementation, I tested modifying Stochastics settings for reference particle in 
G4beamline

Mean dE/dx = 1.67 MeV/cm



Validation test

• To rule out the possibility of an issue with realisticReference particle 
implementation, I tested modifying Stochastics settings for reference particle in 
G4beamline

Carbon absorber 2.5 mm

Mean dE/dx = 3.23 MeV/cm



Updated comparison table

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 3.26 3.29

LiH wedge 
absorber HFOFO
200 MeV muon

1.72 1.72 1.73 1.73

3.23

1.67



Conclusion

• Realistic reference average energy loss closely match to beam 
with stochastics enabled.

• Do we expect the numbers to match exactly?
oMay be not 
o Tried running nmultiple simulations but it didn't change the result
oNext, I would like to try using `fluct` option and see if it changes anything.
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