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Muon Stopping (1/3)



3

Muon Stopping (2/3)
● Need of a sophisticated muon stopping process in Geant4 

for the mu2e experiment (being designed at Fermilab)
● Neutrinoless muon to electron conversion in the Coulomb field of  

a nucleus  (27Al target) 
● Simulating all known processes is very important for background 

calculations

● The muon stopping available in Geant4 before 9.6.beta, 
G4MuonMinusCaptureAtRest was too simple and monolithic

● Kevin Lynch prepared a prototype

● We agreed on a new design, implemented by Vladimir I.
● G4MuonMinusCapture inherits from G4HadronStoppingProcess

which is a  G4HadronicProcess (discrete, not at-rest processes)
● Factored out Atomic Capture, Nuclear Capture, and Bound Decay

● Further refinements of the design discussed yesterday
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Muon Stopping (3/3)
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Hybrid Processes (1/3)
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Hybrid Processes (2/3)
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Hybrid Processes (3/3)
Agreed decisions:

● Not to put any of these hybrid processes in 
electromagnetics

● Study in detail the dependencies of these hybrid processes

● Study the cases of duplication of code and how to avoid 
them

● Either  leave the processes inside the hadronic directory,
or move them in a new directory, with dependencies on|
both electromagnetic and hadronic, and following the 
hadronic framework  
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Datasets (1/3)
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Datasets (2/3)
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Datasets (3/3)
Agreed actions:

● For G4 9.6, to ask Tatsumi to separate the neutron library 
into two pieces:
● Thermal scattering
● All the rest 

● For G4 X, to ask Tatsumi to investigate the following
● Restructuring the directories and file structure in order to have a 

single file for each isotope
● Compress datasets
● Allow a user to specify its own provided neutron file(s) for a 

particular isotope 
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Bertini Nucleus Parameters (1/5)
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Bertini Nucleus Parameters (2/5)
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Bertini Nucleus Parameters (3/5)
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Bertini Nucleus Parameters (4/5)
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Bertini Nucleus Parameters (5/5)
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