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Outline

• Motivation
• The changes
• Few results  
• Backard compatibility 
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Sampling calorimeter : cut dependance

• Evis 
constant if 
msc off
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Step limitation in Geant4 (1/2)

• Ionization and brems
– Production threshold aka CutinRange
– Indirect : the mean free path depend of CutinRange

• Ionization and brems
– Max energy loss per step. dR/R < dRoverRange

• Multiple scattering
– Limits the step after a boundary, to allow back 

scattering of low energy e-
– Step = fr.Range fr = facRange = 20%
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Step limitation in Geant4 (2/2)

• Tracking
– Direct step max ‘by hand’. 
– Utility class G4StepLimiter

• Tracking in magnetic field

• Geometry
– Volume boundaries
– Voxelisation. Popular to compute dose 

distribution in quasi homogeneous media
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Step Limitation from MSC

• Limit the step from the beginning of track
– Not only after a boundary

• Step = fr . Max (range, lambda)
– New default fr = 0.02 (instead of 0.2) 
– Strong constraint only for low energy particles

• Ensure that a track always does few steps in any volume
more than 1
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Final state for MSC

• Reevaluate safety radius before to perform lateral 
displacement 
– d < safety   (safefy is often underestimated)

• Correlate final direction with lateral displacement
– u.d = f (lambda)  taken from Lewis theory 
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Result of Upgrades
Visible energy in Pb_scintillator calorimeter (1 GeV e-)
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ILC : Pb(8mm)-Sc(2mm)
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ILC : W(2.5mm)-Si(0.32mm)
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ILC : W(2.5mm)-Si(0.32mm)

• cpu penalty :
– 70 % at 1mm
– 10 % at 1um



LCG Validation meeting, 30.11.05 14

Pb (2.3 mm) – lAr (5.7 mm)
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Atlas HEC : Cu(25mm)-lAr(8.5mm)
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LHCb : Pb(2mm)-Sc(4mm)
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PbWO4
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• Model of angular 
distribution remains 
unchanged
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Backward compatibility

• New Multiple Scattering is the default
• There are 2 equivalent possibilities to restaure old 

behaviour :
– muls -> MscStepLimitation (false)
– old code frozen as G4MultipleScattering71 
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Summary 

• Now, Multiple Scattering is a process which limits the 
step size systematically
– time penalty

• The model is the same as before, with lateral correlation 
in addition

• Old code is available


