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MotivationMotivation

►► To achieve higher CPU performance of simulation To achieve higher CPU performance of simulation 
with maximum precision of physics results EM with maximum precision of physics results EM 
models are using geometry informationmodels are using geometry information

G4UrbanMscModelG4UrbanMscModel
G4VEnergyLossProcess for subG4VEnergyLossProcess for sub--cutoff optioncutoff option

►► Since 9.0 only G4SafetyHelper is used not Since 9.0 only G4SafetyHelper is used not 
G4NavigatorG4Navigator

Parallel navigation enabledParallel navigation enabled



Where we use geometry/navigation?Where we use geometry/navigation?

►► G4UrbanMscModel: G4UrbanMscModel: 
GetContinuousStepLimitGetContinuousStepLimit
PostStepDoItPostStepDoIt

►► G4VEnergyLossProcessG4VEnergyLossProcess
AlongStepDoItAlongStepDoIt

►► We are using following methods:We are using following methods:
Call to G4SafetyHelper Call to G4SafetyHelper –– unique object for all processesunique object for all processes
Call to G4StepPointCall to G4StepPoint

►► Below all calls will be shown in chronological Below all calls will be shown in chronological 
orderorder



G4UrbanMscModel::G4UrbanMscModel::
ComputeTruePathLengthLimitComputeTruePathLengthLimit

►► for any option for any option 
preSafetypreSafety = = preStepPointpreStepPoint-->>GetSafetyGetSafety();();
if (if (currentRangecurrentRange < < preSafetypreSafety) {) {

inside = true;inside = true;
return return tPathLengthtPathLength;;

}}

►► default, default, fUseSafetyfUseSafety, skin = 0, skin = 0
if (if (stepStatusstepStatus != != fGeomBoundaryfGeomBoundary && && presafetypresafety < < tlimitminfixtlimitminfix)  {)  {

preSafetypreSafety = = safetyHelpersafetyHelper-->>ComputeSafety(posComputeSafety(pos););
}}



G4UrbanMscModel::G4UrbanMscModel::
ComputeTruePathLengthLimitComputeTruePathLengthLimit

►► fDistanceToBoundaryfDistanceToBoundary, skin > 0, skin > 0
if (trackif (track-->>GetVolumeGetVolume() != 0 && () != 0 && 

tracktrack-->>GetVolumeGetVolume() != () != safetyHelpersafetyHelper-->>GetWorldVolumeGetWorldVolume())())
{{

geomlimitgeomlimit = = safetyHelpersafetyHelper-->>CheckNextVolume(posCheckNextVolume(pos, dir, , dir, 
currentRangecurrentRange, , preSafetypreSafety); ); 

}  }  
// // preSafetypreSafety can be modified (?!)can be modified (?!)



G4TransportationG4Transportation

►►GetContinuousStepLimitGetContinuousStepLimit
►►AlongStepDoItAlongStepDoIt



G4VEnergyLossProcess::G4VEnergyLossProcess::
AlongStepDoItAlongStepDoIt

►►Only if subOnly if sub--cutoff option is enabled cutoff option is enabled 
preSafetypreSafety = = preStepPointpreStepPoint-->>GetSafetyGetSafety();();
postSafetypostSafety = = preSafetypreSafety –– length; length; 
currentMinSafetycurrentMinSafety = 0.;= 0.;
if (if (prePointprePoint-->>GetStepStatusGetStepStatus() != () != fGeometryBoundaryfGeometryBoundary && && 

postPointpostPoint-->>GetStepStatusGetStepStatus() != () != fGeometryBoundaryfGeometryBoundary )  {)  {
if(preSafetyif(preSafety < < rcutrcut) ) preSafetypreSafety = = safetyHelpersafetyHelper-->>GetSafety(prePosGetSafety(prePos); ); 
if(postSafetyif(postSafety < < rcutrcut) ) postSafetypostSafety = = safetyHelpersafetyHelper-->>GetSafety(postPosGetSafety(postPos););
currentMinSafetycurrentMinSafety = = min(preSafetymin(preSafety, , postSafetypostSafety););

}  }  
if(currentMinSafetyif(currentMinSafety < < rcutrcut) {) {

//Sampling sub//Sampling sub--cutoff secondary between pre and post step pointscutoff secondary between pre and post step points
if(rangeif(range < < safetyHelpersafetyHelper-->>ComputeSafety(positionComputeSafety(position)) t = new G4Track;)) t = new G4Track;

} } 



G4UrbanMscModel::G4UrbanMscModel::
PostStepDoItPostStepDoIt for any optionfor any option

safety = safety = postStepPointpostStepPoint-->>GetSafetyGetSafety();();
if(latDisplacementif(latDisplacement && safety > && safety > tlimitminfixtlimitminfix)  {)  {

// sample lateral displacement  delta// sample lateral displacement  delta
facfac = 1.;= 1.;
if(deltaif(delta > safety) {> safety) {

newsafetynewsafety = = safetyHelpersafetyHelper-->>ComputeSafety(positionComputeSafety(position););
if(deltaif(delta > > newsafetynewsafety) ) facfac = = newsafetynewsafety/delta;/delta;

}}
newPositionnewPosition = position + = position + facfac*delta*direction;*delta*direction;
if(1. == if(1. == facfac) ) safetyHelpersafetyHelper-->>RelocateWithinVolume(newPositionRelocateWithinVolume(newPosition););
else {else {
postSafetypostSafety = = safetyHelpersafetyHelper-->>ComputeSafety(newPositionComputeSafety(newPosition););
if(postSafetyif(postSafety <= 0) <= 0) safetyHelpersafetyHelper-->>Locate(newPositionLocate(newPosition, , newDirectionnewDirection););
else                       else                       safetyHelpersafetyHelper--
>>RelocateWithinVolume(newPositionRelocateWithinVolume(newPosition););

} } 
}}



Comments/questionsComments/questions

►►Are G4SafetyHelper and G4StepPoints Are G4SafetyHelper and G4StepPoints 
coherent?coherent?

►►We still do not change We still do not change PostStepPostStep volume for volume for 
scattering back from the boundary scattering back from the boundary 
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