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* The user can get information via 5 optional User Action classes:
RunAction (lecture 4)

EventAction (today)

StackingAction (today)

TrackingAction (today)

YV V V V V

SteppingAction (lecture 4)
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* The user can get information via 5 optional User Action classes:
RunAction (lecture 4)

EventAction (today)

StackingAction (today)

TrackingAction (today)

YV V V V V

SteppingAction (lecture 4)

e Download lecture6.tar

* Compile the directory as usual and Is into the src and include

« We've added a few classes a cleaned some parts of the code from lecture 4
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We have already used EventAction in lecture 4, as a pipeline between
Stepping Action and RunAction

We accumulated the energy deposit from each step in one event and
then from every event in the end of the whole run

The EventAction contains two virtual methods that are implemented by

the user:
» BeginOfEventAction() : called at the start of every event

» EndOfEventAction() : called at the end of every event
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. Your EventAction:

»  Constructor and destructor (don’t do much)

EventiAction: :Eventiction{ Runiction* runiction )
FdlzerEventiction() ,
fRuniction{ runiction ),
fEdep({ 0. }//,
f/fEdepProtons( 0. )1 // needed when accurilating dose from protons

i}

Eventiction: :~Eventlction()

i}
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. Your EventAction:

» BeginOfEventAction: called before the primary is converted into a G4Track

wold Eventiction: :BeginOfEventhction{ const GdEwvent® evt)

i

fEdep = 0. :
f{fEdepProtons = 0.
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. Your EventAction:

» EndOfEventAction: called at the very end of an event processing

wold Eventiction: :EndofEventiction{ const G2Ewvent® evt)

{

A4 accumalate statistics in run action
fRuniction->AddEdep{ fEdep }):

A Aocumwmlating proton energy
A fRuniction-rAddEdepProtons | fEdepProtons ) :

}
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EventAction exercise (part 1):

»  Print the event number which will be processed for every 10 events. Run 100 events
(Find from the G4Event how to print EventID)

»  Switch to printing the EventID of every event. Run 10events

»  Print the number of primary vertices per event, there should be only 1!
(A primary vertex —G4PrimaryVertex- holds information about the primary particle)

»  Print the position of the primary vertex. Compare it with what you create in the
PrimaryGeneratorAction

»  Print the weight of the primary particle in each event
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EventAction exercise (part 2):

>

Set the weight of a primary to 0.1 and confirm by printing the weight that Geant4 used the
input value

When accumulating energy deposit per event, multiply this by the weight of the primary.
Check what happens to the energy deposit printed by the RunAction when the weight is 0.1
and 1. Finally switch back to 1

In a similar way in which we passed the energy deposit from the SteppingAction to the
EventAction, count and print in the EventAction how many steps in each event are done by
protons and how many by electrons

(for help look into examples/electromagnetic/TestEm5)
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GA4Track (reminder):

>

Although it can be accessed after every step, it is not a collection of steps
It is a snapshot of a particle, after every step (for more info see lecture 4)

It can be accessed from many UserAction classes. For example, look into your
SteppingAction line 75: step->GetTrack()->GetParticleDefinition()->GetPDGEncoding()

Take a minute to look into the class reference of G4Track
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*  TrackingAction:

>

Contains two virtual methods that have to be implemented by the user:

PreUserTrackingAction and PostUserTrackingAction (both empty for the moment)

>

PreUserTrackingAction is called once right after the creation of a track

PostUserTrackingAction is called once right before the deletion of a track
(contains all of it’s history)

Remember that any UserAction class has to be registered with the RunManager

Go now into the simulation.cc and register your TrackingAction in the same way as it is
done for the RunAction
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*  TrackingAction:

» An easy and error proof way of getting tracking information directly printed from the Geant
kernel is by using in your init_vis.mac the command /tracking/verbose 1

» Addit now if it is not already there and run for 2 protons. Inspect and understand the
output. In order to print AND store printed output into a file do: ./simulation | tee log.txt
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*  TrackingAction exercise (part 1):
» Using the TrackingAction and the G4Track class reference do the following

»  Print the PDG ID, the TrackID and the ParentID of every track. Compare with what the
/tracking/verbose 1 gives you

»  Print the total track length in mm travelled by every track
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*  TrackingAction exercise (part 1):

>

Using the TrackingAction and the G4Track class reference do the following

Print the PDG ID, the TrackID and the ParentID of every track. Compare with what the
/tracking/verbose 1 gives you

Print the total track length in mm travelled by every track

Note that:

Every track has a unique track and parent ID only within an event
TrackID = 1 means primary, ParentID = 0 means also primary
ParentlD is the TrackID of the parent of that particulatr track

Some things can be inquired both in the PreUserTrackingAction and
PostUserTrackingAction, but some information is not very meaningful when obtained in the
PreUserTrackingAction
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*  TrackingAction exercise (part 2):

» One can get the secondaries created by a track (of course at the end of the track’s life)

»  Print for every track the PDG ID and TrackID of each secondaries and compare with
/tracking/verbose 1

(use function GimmeSecondaries() of G4TrackingManager )




LUDWIG-
MAXIMILIANS-
UNIVERSITAT
MONCHEN

. Stack in Geant4:

> A last-in-first out container

» Tracks go in, first all primaries and then each secondary that is created

» The simulation will pop out the top track in the stack and simulate it
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. Stack in Geant4:

A Event and Tracks (example)

(world volume)
T2
/y T (primary track)
e~
T7v T3 T8

® Tracking order follows ‘last in first out’ rule:
TI ->T4 ->T3 ->T6->T7 ->T5 ->T8->T2
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. Stack in Geant4:

> A last-in-first out container

» Tracks go in, first all primaries and then each secondary that is created

» The simulation will pop out the top track in the stack and simulate it

» Three main track stacks: Urgent, Waiting and PostponeToNextEvent

» Urgentis the default stack. A track is always popped up from there. Once empty, all tracks
in the Waiting stack are transferred to the Waiting stack
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e  StackingAction:

>

Has three virtual methods: ClassifyNewTrack, NewStage, PrepareNewEvent

Those methods can be overwritten by the user to control the stacks

NewsStage is called whenever the Urgent stack is empty and at least one track exists in the
Waiting stack

PrepareNewEvent is invoked at the beginning of each event. At this point the Urgent and
Waiting stacks are empty but there might be stracks postponed from a previous event (very
special case)

ClassifyNewTrack is invoked by the G4StackManager whenever a new G4Track is pushed
into a stack and it returns a G4ClassificationOfNewTrack enumerator, which tells the status
of a track in the stack
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e  StackingAction:

>

>

>

G4ClassificationOfNewTrack enumerator can have the following values:

fUrgent: track will be placed in the Urgent stack (will be simulated in the usual sequence)

fWaiting: track will be simulated once the Urgent stack is empty

fPostpone: track will be postponed to the next event

fKill: the track is deleted immediately

*  Be very carefull with killing tracks!!!

>

Just killing it will violate energy conservation. There are more advanced ways of killing a
track and depositing all it‘s energy locally
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e  StackingAction:
»  Your StackingAction looks like this:

» Empty constructor and destructor

SJtackinglcotion: i3tackinglictiond)
i1

Stackingliction: i~23tackingictiond)
17}
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e  StackingAction:
»  Your StackingAction looks like this:

» Empty NewStage() and PrepareNewEvent()

vold Stackinglction: iNewStage()
i:}

wold Stackingiction: :PreparelewEvent()

{:}




LUDWIG-

MAXIMILIANS-
UNIVERSITAT
MONCHEN

e  StackingAction:
»  Your StackingAction looks like this:

» Inthe ClassifyNewTrack a track will be just classified as fUrgent, which is it‘s default state
anyway

FdClaszificationofNewTrack Stackingliction: :ClassifyNewTrack{const G4Track * aTrack)

{

FaClassificationoiNewTrack classification = fUrgent:

return classification;
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e  StackingAction exercise:
» Register your StackingAction with the RunManager in the simulation.cc

»  Using your ClassifyNewTrack method, kill all electrons

» Check what happens with /tracking/verbose 1 and with printing the number of electron
steps in each event




