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For each step
1) the step length is determined by the cross sections of the physics processes and the
geometrical boundaries;
2) if new particles are created, add them to the list of particles to be transported;
3) local energy deposit; effect of magnetic and electric fields;
4) if the particle is destroyed by the interaction, or it reaches the end of the apparatus, or its
energy is below a (tracking) threshold, then the simulation of this particle is over;
Repeat for next step or for a new particle
Outputs: - new particles created

- local energy deposits throughout the detector



Next particle End of the Event

Find next step
(physics process or
volume boundary)

Y
Continuous part Energy deposits
(along the step) Fields effects
\/
Discrete part Create new particles
(post step)

NoO Yes

Still alive
Ekin > cut

End of the particle |«

Inside World
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0 GEOMETRY

O /B2/det/setField 0.2 tesla

O /B2/det/setTargetMaterial G4_WATER

O /B2/det/setChamberMaterial G4_Ar
0 PRIMARY

O /gun/particle e-  [e+.]

O /gun/energy 100 MeV [GeV...]

0 USER LIMITS
O /B2/det/stepMax 1.0 mm

0 /hits/verbose 2 /control/verbose 2 /tracking/verbose 2
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0 /B2/det/setTargetMaterial Vaccum

0 /B2/det/setChamberMaterial Vaccum
0 /control /verbose 2

0 /tracking/verbose 2
0 /run/beamOn 1
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// Xenon gas defined using NIST Manager
fChamberMaterial = nistManager->FindOrBuildMaterial("G4_Xe", fromIsotopes);

G4double density = universe_mean_density; //from PhysicalConstants.h
G4double pressure = 3.e-18%pascal;
G4double temperature = 2.73xkelvin;
new G4Material("Vaccum", 1, 1.01xg/mole,density,
kStateGas, temperature,pressure);

// Print materials
G4cout << x(G4Material::GetMaterialTable()) << G4endl;
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Output

Start Run

processing.

---> Begin of event: 0

3 % 3k 3k 3k ok %k %k k

* G4Track Information:

Step# X
0 0
====>VO0i
1 0
====>V0i
2 0
====>VOi
3 0
====>VOi
4 0
====>V0i
5 0
====>V0i
6 0

3 3k 2k 3k 3k 3k ok b 3k 3k 3k % b 3k 3k ok 2k % ok 3k ok ke 3k 2k ok ok b 3k 3k ok Sk ke 3k ok ok e 3k b ke 3k ke 3k 3k ok 3k ke b K sk e b b ke 3k e ok K ok 3k B b 3k sk ke b K 3k e ok K 3k 3k kb K 3k Sk ok k ok 3k e ok K K K K ok K 3k k ko kK

Particle = proton, TrackID =1, ParentID=0

3k ok kA ok ke ok ok ok 3k e 3k 3k 3k ke 3k ok ok 3k 3k ok ok sk 3k 3k 2k 3k sk 3k 2k 2k 2k dk 3k Bk 2k ke ke dk k- ok e ke ke ke ke ke 3k ke 3k ke 3k ok 3k 3k Sk ok ok ok 3k 3k ok ok sk Sk bk ok ok dk ok ok ok ke k

(mm) Y(mm) Z(mm) KinE(MeV) dE(MeV) StepLeng TrackLeng NextVolume ProcName
0-2.94e+03 | 3e+03 0 0 0  World initStep
d MyTrackingAction::PreUserTrackingAction(const G4Track* aTrack )

0-2.45e+03 |3e+031.32e-23 490 490 Target Transportation

id MySteppingAction::UserSteppingAction(const G4Step* aStep)

0-2.4e+03 Be+031.35e-24 50 540 Tracker Transportation

id MySteppingAction::UserSteppingAction(const G4Step* aStep)

0-2.3e+03 Be+032.69e-24 100 640 Tracker StepLimiter

id MySteppingAction::UserSteppingAction(const G4Step* aStep)

0-2.2e+03 Be+032.69e-24 100 740 Tracker StepLimiter

id MySteppingAction::UserSteppingAction(const G4Step* aStep)

0-21e+03 3e+032.69e-24 100 840 Tracker StepLimiter

id MySteppingAction::UserSteppingAction(const G4Step* aStep)

0 -2e+03 3e+032.69e-24 100 940 Tracker StepLimiter

===>void MvSteobinaAction::UserStepninaAction(const G4Step* aSten)
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K run3.mac X 1F

Macro file for example B2

Can be run in batch, without graphic
or interactively: Idle> /control/execute run3.mac

Default kinematics:
proton 3 GeV in direction (0.,0.,1.)
1 event with tracking/verbose

HEHHFEHIEHHIEH

/B2/det/setTargetMaterial Vaccum
/B2/det/setChamberMaterial Vaccum
/control/verbose 2
/tracking/verbose 2
/B2/det/stepMax 1.0 mm
/run/beamOn 1

#

# 1 event with printing hits

#

iz17: ./exampleB2a run3.mac
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### Run O start.

-——> Begin of event: ©

stk ok sk ok koK K oK ok ok ok koK K ok ok ok ok koK K ok ok ok ok ok ok ok ok sk ok ok sk ok sk ok ok ok sk ok sk ok ok ok sk ok sk ok sk ok sk ok ok ok sk ok sk ok sk ok ok sk ok sk ok s sk ok sk ok sk ok sk ok sk ok sk ok o sk ok sk ok sk ok ok sk ok sk ok sk ok ok sk ok ok
* G4Track Information: Particle = proton, Track ID = 1, Parent ID = 0

KKKk ok K K K K ok 2k K K KK ok kK K K K ok ok K K K Kk ok kK K K K Kk ok 2k K K K Kk ok K K K K ok kK K K K Kk ok kK K K K K ok ok K K K K ok kK K K K K ok kK K K K K ok o K K K K K ok K K K KoKk ok K Kk Kk ok

Step# X(mm) Y (mm) Z(mm) KinE(MeV) dE(MeV) StepLeng TrackLeng NextVolume ProcName

0 0 0 -2.94e+03 3e+03 0 0 0 World initStep
====>v0id MyTrackingAction::PreUserTrackingAction(const G4Trackx aTrack )

1 0 0 -2.45e+03 3e+03 1.32e-23 490 490 Target Transportation
====>v0id MySteppingAction::UserSteppingAction(const G4Stepx aStep)

2 0 0 -2.4e+03 3e+03 1.35e-24 50 540 Tracker Transportation
====>v0id MySteppingAction::UserSteppingAction(const G4Stepx aStep)

3 0 0 -2.4e+03 3e+03 2.69e-26 1 541 Tracker StepLimiter
====>v0id MySteppingAction::UserSteppingAction(const G4Stepx aStep)

4 0 0 -2.4e+03 3e+03 2.69e-26 1 542 Tracker StepLimiter
====>v0id MySteppingAction::UserSteppingAction(const G4Stepx aStep)

5 0 0 -2.4e+03 3e+03 2.69e-26 1 543 Tracker StepLimiter

====>v0id MySteppingAction::UserSteppingAction(const G4Stepx aStep)

3806 0 0 2.4e+03 3e+03 2.69e-26 1 5.34e+03 Tracker StepLimiter
====>v0id MySteppingAction::UserSteppingAction(const G4Step*x aStep)

3807 0 0 2.4e+03 3e+03 2.69e-26 1 5.34e+03 World StepLimiter
====>v0id MySteppingAction::UserSteppingAction(const G4Step*x aStep)

3808 0 0 2.94e+03 3e+03 1.45e-23 540 5.88e+03 OQutOfWorld Transportation

====>v0id MySteppingAction::UserSteppingAction(const G4Stepx aStep)
====>v0id MyTrackingAction::PostUserTrackingAction(const G4Trackx aTrack)
-——> End of event: 0
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