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sampling calorimeter : cut dependance

Evis
constant if 
msc off
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Fano cavity simulation
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Fano cavity : step dependance
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step limitation from MSC : 7.1 8.1

step limit defined at first step and reevaluated after a boundary
• applied only if range > safety

step = fr . max (range, λ)
• new default fr = 0.02 (instead of 0.2) 

strong constraint only for low energy particles
• step limit min = 1 um in any material

ensure that a track always goes few steps in any volume
at least 3 

• step limit min becomes material dependant, via λ :
step limit min = max (0.04 λ, 5 nm)

8.0 8.1

7.1 8.0
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Final state for MSC : 7.1 8.1

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

Correlate final direction with lateral displacement
• u.d = f (λ)  taken from Lewis theory 

7.1 8.0

8.0 8.1
Angular distribution : both central part and tail slightly modified
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result of upgrades

7.1

8.1
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Muscat data

7.1

8.1

8.0

8.1

8.0

8.1
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ILC : W(2.5mm)-Si (0.32mm)

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

~ 2
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Backward compatibility

New Multiple Scattering is the default

There are 2  possibilities to restaure 7.1 behaviour :
• old code frozen as G4MultipleScattering71

keep it temporarely to help the migration

• muls -> MscStepLimitation (false)
do not apply step limitation, but keep up to date other features of
the model : angular distribution …etc…



12

beyond 8.1

single Coulomb scattering at boundaries
• 1 very small step (~ λ elastic) before boundary crossing
• apply approximate single Coulomb scattering in this step

reduce artefact step size dependance ? 

• weaker step restriction for high energy particles
• bigger effective facRange ( improve speed)

• tail of angular distribution modified
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beyond 8.1 : single scattering and effective facrange

no big change, but slightly faster anyway
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beyond 8.1 : tail of angular distribution

improve tail of angular distribution
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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

introduce single Coulomb scattering at boundaries in next 
version
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