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Optional User action 
classes

Op#onally	  you	  can	  define	  addi#onal	  user	  ac#on	  classes

Define	  your	  ac#ons	  by	  deriving	  concrete	  classes	  from:

G4UserRunAc:on

G4UserEventAc:on

G4UserStakingAc:on

G4UserTrackingAc:on

G4UserSteppingAc:on

As	  for	  the	  mandatory	  classes,	  you	  also	  need	  to	  instan#ate	  them	  in	  the	  main()	  func#on	  of	  
your	  applica#on	  and	  set	  them	  to	  the	  run	  manager	  by	  using	  the	  SetUserAc#on()	  func#on
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Geant4 terminology: 
overview
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Examples of usage I

G4UserRunAc#on

Has	  two	  methods	  (BeginOfRunAc:on	  and	  EndOfRunAc:on)	  and	  can	  be	  
used	  to	  ini:alise,	  analyse	  and	  store	  histogram

Everything	  User	  want	  to	  know	  at	  this	  stage

G4UserEventAc#on

Has	  two	  methods	  (BeginOfEventAc:on	  and	  EndOfEventAc:on)

One	  can	  apply	  an	  event	  selec:on,	  for	  example
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Examples of usage II

G4UserStakingAc#on

Classify	  priority	  of	  tracks

G4UserTrackingAc#on

has	  two	  methods	  (PreUserTrakingAc:on	  and	  PostUserTrackinAc:on)

For	  example	  used	  to	  decide	  if	  trajectories	  should	  be	  stored

G4UserSteppingAc#on

Has	  a	  method	  which	  is	  invoked	  at	  the	  end	  of	  a	  step
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Retrieving information from steps 
and tracks
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Class association

Rela#ons	  between	  G4Track,	  G4Step	  and	  G4StepPoint

Bi-‐direc:onal	  associa:on	  between	  G4Step	  and	  G4Track

G4Step	  has	  pointers	  to	  two	  G4StepPoint	  (pre-‐step	  and	  post-‐step	  point)
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Endpoint of particle step

The	  G4StepPoint	  class	  represents	  the	  endpoint	  of	  a	  par#cle	  step	  and	  it	  contains	  
(among	  other	  things):

Geometrical/Material	  informa:on

Coordinates	  of	  the	  par:cle	  posi:on

The	  pointer	  to	  the	  physical	  volume	  that	  contains	  the	  posi:on

The	  pointer	  to	  the	  material	  associated	  with	  this	  volume

Physics	  process	  informa:on

Pointer	  to	  physics	  process	  that	  defined	  the	  step-‐length	  of	  current	  and	  
previous	  step
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Particle step

G4Step	  represents	  a	  step	  of	  a	  par#cle	  is	  propaga#ng	  

A	  G4Step	  object	  stores	  transient	  informa#on	  of	  the	  step

In	  the	  tracking	  algorithm,	  G4Step	  is	  updated	  each	  :me	  a	  process	  was	  invoked

You	  can	  extract	  informa:on	  from	  a	  step	  aSer	  the	  step	  is	  completed

Both,	  the	  ProcessHits()	  func:on	  of	  your	  sensi:ve	  detector	  and	  
UserSteppingAc:on()	  of	  your	  step	  ac:on	  class	  file	  receive	  a	  pointer	  to	  
G4Step

Typically	  ,	  you	  may	  retrieve	  informa:on	  in	  these	  func:ons	  (for	  example	  fill	  
histograms	  in	  Stepping	  ac:on)
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Particle step

A	  G4Step	  object	  contains

The	  two	  endpoints	  (pre	  and	  post	  step)	  so	  one	  has	  access	  to	  the	  volumes	  containing	  these	  
endpoints

Changes	  in	  par:cle	  proper:es	  between	  the	  points

Difference	  of	  par:cle	  energy,	  momentum,	  .....

More	  step	  related	  informa:on

Energy	  deposi:on	  on	  step,	  step	  length,	  :me-‐of-‐flight,	  ...

A	  pointer	  to	  the	  associated	  G4Track	  object

G4Step	  provides	  various	  Get	  methods	  to	  access	  these	  informa#on	  or	  object	  istances

G4StepPoint	  *	  GetPreStepPoint(),	  .......
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Example: 
step information in SD
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Example: 
check if step is on boundaries
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Particle Track

A	  Geant4	  track	  represented	  by	  G4Track,	  is	  NOT	  a	  collec#on	  of	  G4Step	  objects,	  but

It	  is	  a	  snapshot	  of	  the	  status	  of	  a	  par:cle	  aSer	  a	  step	  was	  completed	  (i.e.	  it	  has	  
informa:on	  corresponding	  the	  post-‐step	  point	  of	  the	  step)

Kine:c	  energy,	  momentum	  direc:on,	  :me,	  etc

It	  also	  contains	  a	  pointer	  to	  a	  dynamic	  par:cle	  class

It	  does	  not	  record	  informa:on	  of	  previous	  steps

However,	  it	  has	  also	  some	  informa:on,	  that	  is	  not	  subject	  to	  changes	  during	  
stepping:	  trackID,	  info	  about	  primary	  vertex

Primary	  have	  trackID=1,	  secondaries	  have	  higher	  track	  ID’s
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Particle Track

We	  learned	  that	  G4Track	  and	  G4Step	  have	  no	  memory	  of	  previous	  steps,	  
and	  no	  G4Track	  object	  is	  available	  at	  the	  end	  of	  an	  event

However,	  if	  you	  ac:vate	  the	  use	  of	  G4Trajectory	  object,	  some	  track	  
informa:on	  will	  be	  available

G4Trajectory 
will be 

available in 
G4Event

Has a collection 
of 

G4TrajectorPoint

Store particular 
information of 

G4Tracks

Store particular 
information of 

G4Step
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Particle Track

ALer	  each	  step	  the	  track	  can	  change	  its	  state

The	  status	  can	  be	  (in	  red	  can	  only	  be	  set	  by	  the	  User)
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Example:
retrieving information from tracks
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Geant4 Particle 
Terminology
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Class hierarchy

G4Track	  has	  a	  pointer	  to	  a	  G4DynamicPar#cle

G4DynamicPar#cle	  has	  a	  pointer	  to	  a	  G4Par#cleDefini#on
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Examples: particle 
information from step
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Example: 
static particle information
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