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Parallel Session 2A: BiasingParallel Session 2A: Biasing

● 4 talks, unfortunately ran out of time for discussion4 talks, unfortunately ran out of time for discussion

1)1)  Progress on Generic Biasing – MarcProgress on Generic Biasing – Marc

2)2)  EM Biasing – Vladimir (with contribution from D. Sawkey)EM Biasing – Vladimir (with contribution from D. Sawkey)

3)3)  Introducing Channelling Effect – Enrico BagliIntroducing Channelling Effect – Enrico Bagli

4)4)  G4RMC – Laurent (presented by Alex)G4RMC – Laurent (presented by Alex)



Summary Parallel Session 2A -  G4 Collaboration Workshop Seville 2013Summary Parallel Session 2A -  G4 Collaboration Workshop Seville 2013Alex and MarcAlex and Marc 2

Progress on Generic Biasing (1/3)Progress on Generic Biasing (1/3)

● Generic biasing scheme to extend Generic biasing scheme to extend 
physics based biasing using physics based biasing using 
wrapper and helper classeswrapper and helper classes

● Available in many other MC codesAvailable in many other MC codes

● Prototype runningPrototype running

● Will be released in Geant4.10Will be released in Geant4.10
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Progress on Generic Biasing (2/3)Progress on Generic Biasing (2/3)
● Formalism involves a biasing operator to take care of wrappingFormalism involves a biasing operator to take care of wrapping

● User defines type, bias amount etc...User defines type, bias amount etc...

● Residuals show good agreement with analogue case Residuals show good agreement with analogue case 
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Progress on Generic Biasing (3/3)Progress on Generic Biasing (3/3)
● Comparing biasing functionality with FLUKA and MCNPX:Comparing biasing functionality with FLUKA and MCNPX:

– We can quite simply offer many of themWe can quite simply offer many of them

– Ongoing plan for the coming yearOngoing plan for the coming year

– Together with MT will offer significant benefit and Together with MT will offer significant benefit and 
uniqueness in performanceuniqueness in performance
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EM Biasing (1/2)EM Biasing (1/2)

● EM biasing has been present for some timeEM biasing has been present for some time

● A number of (UI or C++) optionsA number of (UI or C++) options

● Internal to EM domain, so different from generic wrapperInternal to EM domain, so different from generic wrapper

● Works well for splitting and russian rouletteWorks well for splitting and russian roulette
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EM Biasing (2/2)EM Biasing (2/2)

Validating N=1000 Brem splitting (TestEm5)Validating N=1000 Brem splitting (TestEm5)
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Introducting Channelling Effect (1/3)Introducting Channelling Effect (1/3)
● Channelling is the phenomenon of charged Channelling is the phenomenon of charged 

particles following the lattice planes in crystals particles following the lattice planes in crystals 
due to the EM potential welldue to the EM potential well

● Useful for beam collimation and extractionUseful for beam collimation and extraction

● Implementation follows that of phonons in solid Implementation follows that of phonons in solid 
statestate

● Wrapping of physics processes to modify Wrapping of physics processes to modify 
according to potential wellaccording to potential well

• Ordered pattern of atoms.Ordered pattern of atoms.

• Aligned atoms can be seen as Aligned atoms can be seen as 
planes or axes.planes or axes.

• Strong electromagnetic field Strong electromagnetic field 
between planes and between between planes and between 
axes (GeV/cm).axes (GeV/cm).

• Channeling if particle direction Channeling if particle direction 
aligned with planes or axesaligned with planes or axes

DYNECHARM++ - E. Bagli, V. Guidi, NIMB 309, 124 (2013)
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Introducing Channelling Effect (2/3)Introducing Channelling Effect (2/3)

● Channelling  condition Channelling  condition 
implementedimplemented

● Compares well with data Compares well with data 
vs. incident anglevs. incident angle

Condition for channelingCondition for channeling

Straight crystalStraight crystal Bent crystalBent crystal
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Channeling efficiency vs. incoming angle Channeling efficiency vs. incoming angle 

W. Scandale et al., Phys. Lett. B 680 (2009) 129W. Scandale et al., Phys. Lett. B 680 (2009) 129 Geant4 ChannelingGeant4 Channeling

Experimental 
measurements UA9

Geant4 
Simulations (b)

simulations
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Introducing Channelling Effect (3/3)Introducing Channelling Effect (3/3)

● Nice functional agreement between data and Geant4Nice functional agreement between data and Geant4

● Absolute values are (slightly) differentAbsolute values are (slightly) different

● Still very impressive!Still very impressive!

● Will be released next year (with phonons)Will be released next year (with phonons)
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G4RMC Status (1/1)G4RMC Status (1/1)

● Very short update on Reverse Monte CarloVery short update on Reverse Monte Carlo

● Convergence testing shows systematic lower doesConvergence testing shows systematic lower does

● MT migration almost done, but blockedMT migration almost done, but blocked

● Work ongoing...Work ongoing...
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SummarySummary

● Very interesting presentations of two new major Very interesting presentations of two new major 
developmentsdevelopments

● Generic biasing will be released in Geant4.10Generic biasing will be released in Geant4.10

● EM biasing is present and shows good performance EM biasing is present and shows good performance 
gain for brem splittinggain for brem splitting

● Crystal channelling will be in a future release Crystal channelling will be in a future release 
(framework is extensible to biasing wrappers)(framework is extensible to biasing wrappers)

● RMC is being investigated for convergence testing and RMC is being investigated for convergence testing and 
migration to MTmigration to MT
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