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G4VSensitiveDetector
activate( )


clear( )

drawAll( )


endOfEvent( )

getCollectionName( )


getName( )

getPathName( )


get_numberOfCollections( )

hit( )


initialize( )

isActive( )

printAll( )


|  processHits( )

G4SDManager
activate( )


addNewDetector( )

get_collectionCapacity( )


get_collectionID( )

prepareNewEvent( )


terminateCurrentEvent( )

{1}

G4SDStructure
activate( )


addNewDetector( )

getSD( )


initialize( )

terminate( )

A

G4VHit
draw( )

print( )

G4EventManage
r

(from EventManagement)

G4LogicalVolume
(from Geometry)

G4Step
(from Tracking)

G4SDmessenger
G4Event

(from EventManagement)

add_hitsCollection( )

get_HCofThisEvent( )

A

G4VHitsCollection
||  SDname : G4String


||  SDpathName : G4String

||  collectionName : G4String

treeTop

1

1

detector
1

0..n

A

G4VICmessen
ger

(from Intercom)

A

G4VReadOut
Geometry

G4HCofThisEvent
add_hitsCollection( )


get_HC( )

get_capacity( )


get_numberOfCollections( )

HCs
1

1

HC

1

n

manager1 1

hit
1

1..n

event

1

1

G4SteppingMan
ager

(from Tracking)

aCollection
1 0..n

1

0..1

manager

1
G4HCtableEl

ement

1

1..n
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6-BE…5KC\X=N’™463 %}¤985=;\ 89BE=!T :.>|@�B`?�8;LEH.DADX=;D�FIH.J�H.…5=!FI=!J‰?

'

�ƒ•%- �¢/0—1/ "'/��‰•9$

ª

?V@�=x8;LEH.DADl:.>C:'0 �X=;8 ?VD+T�@CBE8f@N?V\VHgJCDX> :5\XFU?V@�=x@CB6?VDl¥C=;<1:5DXB`?V=!¥

0‰ˆ¢<�H.\X?ABE8!LE=;DxBEJ‰?V:W¥CB`…5B`?AB76ŸH ?VBE:.JCD;4

'

�ƒ•��¢/0—1/ "'/��‰•9$ # •� l•C—~•�$

ª

?A@C= � DABEJ�…5LE= �p:'0 �X=;8!?�¥CBEDX<�Hg?V8f@�BEJC…O8;:5FžFI:.J Fž=;D

ª

DVH.….=;D�?V:WBEJC¥�B:89BE¥CKCH.L�¥CB`…5B`?AB76!=;\AD!4

'

�ƒ•%- �¢/0—1/

ª

H.JWH�0CD•?V\AH.8!? �/0CH.DA= �|8;L HgDAD§> :5\pH.L`L%�sds¥CBE….B`?VB 6ŸHg?ABE:5J�D;4)›G@CB`D}8!:5KCL`¥

0#=�¥�H ?fHWH.D�DAB`FI<CL`=sH.DSH DAB`JC…5=�0‰ˆ�?V= (~:5\SH.DG8!:5Fž<CLE=��¢H.DSH.J �S?AKC<CLE=g4

'

�ƒ•��¢/0—1/

�

"Ÿ$g*+,."'*l$'•

ª

¥CBE…5B6?VB 6ŸHg?ABE:5JCDSH.\X= :5\A…5H.JCB76!=;¥ H.D�HƒD•?V\AK�8!?VK�\A= ()T�@CB`8f@

8;:5K�LE¥$0#=NH.J‰ˆ�?V@�BEJC… 0#= ?¡Tx=!=;J HžDXBEJC…5L`=98gH.LEK�=�H.JC¥¨H.J��S?VK�<CLE=g4

›G@C= :�0 �X=;8 ?

ª

:.\ABE=!J‰?V=;¥M¥C=!DABE….J :.>O?A@C= #e@CB`?$#x\A=!L Hg?A=;¥ 8;LEH.DADX=;DƒB`DƒDA@C:%T�JMBEJ ?V@�=

> :5LEL`:'T�B`JC…s8;LEH.DAD}¥CBEH.…5\VHgFID!4|›G@C=S¥CB Hg…5\VH.FžDpH.\X=^¥C=!DA8!\AB501=;¥IBEJW?V@C=

�

:9:™8f@žJC:.?VHg?VB`:5J 4

6|BE…C4ƒ’™4`3IDA@C:%T�D ?A@C= ….=;JC=!\VH.L}F HgJ�H.…5=!FI=!J�?N:.>�@CB`?N8;LEH.DADX=;D!4.6|B`…C4¢’™4QP‡DX@C:%T�D ?V@�=

¤N¤ ¥C=;DXBE…5J :g>�K�DA=;\

ª

\X=;L H ?V=;¥ @CB6?s8;LEH.DADX=;D!4�6|B`…C4O’™4QYhDX@C:%T�Ds?V@C=ž¤�¤ ¥C=;DXBE…5J :.>p?V@�=

\A=ŸHg¥C:5K�?S…5=!:5FI= ?V\•ˆ54

PgŠ



A

G4VSensitiveDetector
activate( )


clear( )

drawAll( )


endOfEvent( )

getName( )


|  processHits( )

counter

chamber calorimeter

RWTValOrderedVe
ctor

(from RogueWave)
A

G4VHit
draw( )

print( )

counterHit

chamberHit

calorimeterHi
t

These derived classes are

just examples...

Implementations should be done by 
users accoring to their actual 
detector setups.

counterHitsCollectio
nArray

A

G4VHitsCollection

counterHitsCollection

chamberHitsColl
ection

chamberHitsCollecti
onArray

calorimeterHi
tsCollection

calorimeterHitsColle
ctionArray

aCollection
1 0..n

hit
1

1..n

array
1 1

1 1

1 1

G4Allocator
(from Globals)

RWTPtrOrderedVe
ctor

(from RogueWave)

Choice out of these two

kinds of vectors.

6|BE…5K�\A=N’™4QP %p[^DX=;\�@CB6?�8;L HgDADA=!D

A

G4VSensitiveDe
tector

A

G4VReadOutG
eometry

build( )

G4SensitiveVol
umeList
checkLV( )

checkPV( )

A

G4VPhysical
Volume

(from Geometry)

G4LogicalVol
ume

(from Geometry)

0..n

0..n

1

0..1

G4GRSSolid
(from Geometry)

G4GRSVolume
(from Geometry)

excludeList
1

1

includeList 1

1

0..n

0..n

A

G4VTouchable
(from Geometry)
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G4Sol i dSt or e

<<st at i c>> DeRegi st er ( )
<<st at i c>> Get I nst ance( )
<<st at i c>> Regi st er ( )

G4Assembl yVol ume

AddPl acedVol ume( )
G4Assembl yVol ume( )
MakeI mpr i nt ( )

G4Logi cal Vol umeSt or e

<<st at i c>> De. . .
<<st at i c>> Ge. . .
<<st at i c>> Re. . .

G4Geomet r yManager

Cl oseGeomet r y( )
<<st at i c>> Get I nst ance( )
OpenGeomet r y( )
Bui l dOpt i mi sat i ons( )

G4Physi cal Vol umeSt or e

<<st at i c>> DeRegi st er ( )
<<st at i c>> Get I nst ance( )
<<st at i c>> Regi st er ( )

G4PVPl acement

G4PVPl ace. . .

G4PVRepl i ca

G4PVRep. . .

G4VTouchabl e

G4Box

G4Box( )

( f r om sol i ds)
G4Tubs

G4Tubs( )

( f r om sol i ds)

G4CSGSol i d
( f r om sol i ds)

T

vect or
( f r om STL/ st d))

s i ngl e t ouchabl e

many t ouchabl es

G4VSol i d

f shapeName :  G4St r i ng

<<vi r t ual >> Cal cul at eE. . .
<<vi r t ual >> Di st anceTo. . .
<<vi r t ual >> Di st anceTo. . .
<<vi r t ual >> I nsi de( )
<<vi r t ual >> Sur f aceNor . . .

G4Smar t Voxel Header

G4Physi cal Vol umeLi st
( f r om G4Logi cal Vol ume)

G4Logi cal Vol ume

f Name :  G4St r i ng

AddDaught er ( )
<<const >> Get Daught er ( )
<<const >> Get Name( )
<<const >> Get NoDaught er s( )
<<const >> Get Voxel Header ( )
RemoveDaught er ( )
Set Sol i d( )

1

1
- f Sol i d

1

1

0. . n

0. . 1

1

- f Voxel
0. . 1

1

1

1

- f Daught er s 1

1

G4VPhysi cal Vol ume

f name :  G4St r i ng

<<vi r t ual >> Get CopyNo( )
<<const >> Get Logi cal . . .
<<const >> Get Mot her L. . .
<<const >> Get Name( )
<<vi r t ual >> Get Par am. . .
<<vi r t ual >> Get Repl i . . .
<<const >> Get Rot at i on( )
<<const >> Get Tr ansl a. . .
<<vi r t ual >> I sRepl i c. . .

1

1

- f l ogi cal

1

1

G4Navi gat or

<<vi r t ual >> Comput eSt ep( )
<<const >> Get Cur r ent Local . . .
<<const >> Get Gl obal ToLoca. . .
<<const >> Get Local ToGl oba. . .
<<const >> Get Wor l dVol ume( )
<<vi r t ual >> Reset Hi er ar ch. . .
Set Geomet r i cal l yLi mi t edSt . . .
Set Wor l dVol ume( )

( f r om navi gat i on)

0. . 1

1

- f TopPhysi cal

0. . 1

1
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G4Chor dFi nder

AdvanceChor dLi mi t ed( )
Get Del t aChor d( )
Get I nt egr at i onDr i ver ( )
Set Del t aChor d( )
Set I nt egr at i onDr i ver ( )

G4Fi el dManager

Cr eat eChor dFi nder ( )
DoesFi el dExi st ( )
Get Det ect or Fi el d( )

0. . .

1

- f Chor dFi nder

0. . .

1
G4Pr opagat or I nFi el d

Comput eSt ep( )
<<const >> Get Chor dFi . . .
<<const >> Get Del t aI n. . .
<<const >> Get Del t aOn. . .

( f r om navi gat i on)

0. . .

1

- f Det ect or Fi el dMgr
0. . .

1

0. . .

1

- f Cur r ent Fi el dMgr
0. . .

1

G4Navi gat or
( f r om navi gat i on)

0. . .

1

- f Navi gat or

0. . .

1

G4Tr anspor t at i onManager

<<const >> Get Fi el dManager ( )
<<const >> Get Navi gat or Fo. . .
<<const >> Get Pr opagat or I . . .
<<st at i c>> Get Tr anspor t a. . .

( f r om navi gat i on)

0. . .

1

- f Fi el dManager

0. . .

1

0. . .

1

- f Pr opagat or I nFi el d

0. . .

1
0. . .

1

- f Navi gat or For Tr acki ng
0. . .

1
G4Tr anspor t at i on
( f r om pr ocesses)
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G4ParticleDefinition
||  thePDGMass : G4double


||  theParticleName : G4String

||  thePDGEncoding : G4int

G4Process
Manager

(from PhysicsProcess)
G4DynamicParticle

GetMomentumDirection( )

GetTotalEnergy( )

GetPolarization( )

G4Particle
Momentum

G4Geantino
Geantino( )

GetCuts( )

SetCuts( )

G4MuonPlus
GetCuts( )


MuonPlus( )

SetCuts( )


{1}

G4MuonMinus
GetCuts( )


MuonMinus( )

SetCuts( )


{1}

... and many others

G4ParticleWithCuts
SetCuts( )


|  BuildPhysicsTable( )

|  CalcEnergyCuts( )

|  ComputeLoss( )

GetLengthCuts( )

GetEnergyCuts( )

G4LossVector

G4LossTable
insert( )

G4LossVector
GetValue( )

PutValue( )

G4RangeVector
GetValue( )

PutValue( )

G4PionPlus
GetCuts( )

PionPlus( )

SetCuts( )


{1}

A

G4VLepton

A

G4VBoson

A

G4VMeson

A

G4VBaryon

A

G4VIon

1

0..n

G4Proton
GetCuts( )

SetCuts( )

Proton( )


{1}

G4Material
(from Materials)


{0..n}

theLosstable
1

1

G4Allocator
(from Globals)

G4ParticleTable
{1}G4DecayTable

SelectADecayChannel( )

Insert( )

theProcessManager
1 1

S

theParticleTable

1

1
theDecayTable

1

0..1

G4DecayProducts
PushProducts( )


SetParentParticle( )

Boost( )

theMomentumDirection

1

1

theParticleDefinition1
1

thePreAssignedDecayProducts

1

0..1
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G4ParticleTable
entries( )


findParticle( )

findAntiParticle( )


insert( )

GetParticleTable( )


{1}

G4Particle
Definition

K, V

RWTValHa
shDictionar

(from RWTools)

KP, VP

RWTPtrSlis
tDictionaryI

(from RWTools)

G4String,
G4ParticleDefiniton

G4PTbleDi
ctionary

G4PTblDictio
naryIterator

fDictionary

1

1

fIterator
1

1

1 0..n

11

F

G4ParticleMessenger
setNewValue( )


getCurrentValue( )

{1}

6|BE…5K�\A= 3��™4 P %p†-H.\X?ABE8!LE=s›-H�0CLE=

A

G4VDecayChannel
DecayIt( )

GetBR( )


GetParent( )

GetDaughter( )

G4DecayTable
SelectADecayChannel( )


Insert( )

entries( )


{0..n}

G4PhaseSpaceDecay
Channel
DecayIt( )


OneBodyDecayIt( )

TwoBodyDecayIt( )


ThreeBodyDecayIt( )

ManyBodyDecayIt( )

G4MuonDecayChannel
DecayIt( )

G4DecayProducts
GetParentParticle( )


Boost( )

PushProducts( )


IsChecked( )

G4Particle
Definition

TP

RWTPtrSor
tedVector

(from RWTools)

G4VDecayChannel

G4DecayChannel
Vector

channels

1

1

10..n

parent

1

1

parent
11

G4Decay
(from PhysicsProcess)


|  DecayIt( ) ... and many others

G4Dynamic
Particle

G4DecayProducts
ListElement

next : G4DecayProductsListElement

G4Allocator
(from Globals)

particle

1

1

daughters

1

0..n

parent

1

1

G4Lorentz
Rotation

(from Globals)
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G4Material
AddElement( )
DumpTable( )

{0..n}

G4Element
AddIsotope( )
DumpTable( )

{0..n}

G4Material
Table

{1}

G4Element
Table

{1}

G4Isotope
Table

{1}

G4Element
Vector

{0,1}

G4Isotope
Vector

{0,1}

RWTPtrVe
ctor

(from RWTools)

1

n

SS

theElementTable

1

1

theIsotopes

1

1

G4Isotope
DumpTable( )

{0..n}

SS

theIsotopeTable

1

11

n

1

n

1

n

1

n SS

theMaterialTable

1

1

theElements

1

1

RWTPtrOr
deredVect

(from RWTools)
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flat( )


flatArray( )
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A

HepRandomEngine
flat( )


flatArray( )
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RandFlat
fire( )
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HepRandom
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setTheEngine( )
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DRand48Engine
flat( )


flatArray( )
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RandEngine
flat( )
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RandExponential
fire( )
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RandGauss
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fire( )


shoot( )

shootArray( )

fireArray( )


{0..n}
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RanluxEngine
flat( )


flatArray( )

setSeed( )
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RanecuEngine
flat( )


flatArray( )
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aGenerator :
HepRandom

: HepRandomEngine

RandFlat

Just one of the following
Random Engines at a time
is active :
- HepJamesRandom (default)
- DRand48Engine
- RandEngine
- RanluxEngine
- RanecuEngine

RandGauss

RandPoisson

RandExpon
ential

RandBreit
WignerGG

1: setTheEngine 

theGenerator

LL

GG

theEngine

2: setSeed (long, int)

4: flat ( )

7: flat ( )

10: flat ( )

13: flat ( )

16: flat ( )

GG

9: flat ( )

11: shoot ( )

GG

3: flat ( )
5: shoot ( )

GG6: flat ( )

8: shoot 

GG

12: flat ( )
14: shoot ( )

GG

15: flat ( )

17: shoot 

6|BE…5K�\A= 3'P94 P %}79@C:™:g?VBEJ�…�8™BEH ?V@C=�…5=!JC=;\AHg?V:5\

FlatDistrib
ution

localEngine

ExpDistrib
ution

GaussDist
ribution

BWDistribu
tion

PoissonDi
stribution

1: flat ( )

2: fire ( )

3: flat ( )

4: fire ( )

5: flat ( )

6: fire ( )

7: flat ( )

8: fire 

9: flat ( )

10: fire 
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FlatDistrib
ution

Engines

ExpDistrib
ution

GaussDist
ribution

BWDistrib
ution

1: flat ( )

2: shoot 

3: flat ( )

4: shoot 

5: flat ( )

6: shoot 

7: flat ( )

8: shoot 

PoissonDi
stribution

9: flat ( )

10: shoot 
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G4UImanager
addNewCommand( )

applyCommand( )
getCurrentDoubleValue( )

getCurrentIntValue( )
getCurrentStringValue( )

getCurrentValues( )
getUIpointer( )

interact( )
||  fUImanager : G4UImanager *

||  sessionOpen : int

G4UIcommandTree
addNewCommand( )

findPath( )
list( )

listCurrent( )
||  tree : G4UIcommandTree

G4UIcommand
doIt( )

getCurrentValue( )
list( )

||  commandGuidance : G4String
||  commandName : G4String
||  commandPath : G4String

G4UIparameter
checkNewValue( )

list( )
||  defaultValue : G4String

||  omittable : G4bool
||  parameterGuidance : G4String

||  parameterName : G4String
||  parameterRange : G4String

||  parameterType : char

G4UImessenger
getCurrentValue( )

setNewValue( )
|  addUIcommand( )

AA

messenger
A

classA

G4UIsession
getCommand( )

prompt( )
sessionStart( )

sessionTerminate( )

AA

G4UIterminal

G4UItcl

G4UIcontrol
Messenger

G4UIxvt

...GUIs

G4UIbatch

'EXIT' and other 
control 
commands

1

1

These two classes are shown just for 
illustrating how classes in other 
categories use the messenger.
'messengerA' should know all of 
nessesary set/get methods of 
'classA' and should be wriiten by the 
auther of 'classA'.

parameter
1

0..n

messenger

1

1

G4VisManager

treeTop

1

1

session

1

1

visManager
1

1

UIManager
1

1

command

1

0..n

guidance

1

0..1

1

1
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G4LogicalVolumeStore

<<static>> DeRegister()
<<static>> GetInstance()
<<static>> Register()

G4VSolid

G4VPhysicalVolume

G4PhysicalVolumeList
(from G4LogicalVolume))

G4SmartVoxelHeader

G4Material
(from materials))

G4VSensitiveDetector
(from digits+hits)

G4UserLimits
(from global)

G4FieldManager
(from magneticfield) )

G4LogicalVolume
fName : G4String

AddDaughter()
<<const>> GetDaughter()
<<const>> GetFastSimulationManager()
<<const>> GetFieldManager()
<<const>> GetMaterial()
<<const>> GetName()
<<const>> GetNoDaughters()
<<const>> GetSensitiveDetector()
<<const>> GetSmartless()
<<const>> GetSolid()
<<const>> GetUserLimits()
<<const>> GetVisAttributes()
<<const>> GetVoxelHeader()
SetSmartless()
SetVisAttributes()

1

1
-fSolid

1

1 1

1

-flogical

1

1

1

1

-fDaughters
1

1

0...

1 -fVoxel

0...

10...
1

-fMaterial

0...
1

0...
1

-fSensitiveDetector
0...

1

0...

1

-fUserLimits
0...

1

1

1

1
-fFieldManager

1

0..n
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G4PVReplica

G4PVReplica()
CheckAndSetParamete...

G4PVPlacement

G4PVPlacement()

G4LogicalVolume
fName : G4String

AddDaughter()
<<const>> GetDaughter()
<<const>> GetMaterial()
<<const>> GetName()
<<const>> GetNoDaughters()
<<const>> GetSolid()
RemoveDaughter()

G4VPhysicalVolume
fname : G4String

<<virtual>> GetCopyNo()
<<const>> GetLogicalVolume()
<<const>> GetMother()
<<const>> GetName()
<<virtual>> GetParameterisation()
<<virtual>> GetReplicationData()
<<const>> GetRotation()
GetRotation()
<<const>> GetTranslation()
<<virtual>> IsReplicated()

1 1

-flogical

1 1

G4VPVParameterisation

<<virtual>> ComputeDimensions()
<<virtual>> ComputeMaterial()
<<virtual>> ComputeSolid()
<<virtual>> ComputeTransforma...

G4PVParameterised

G4PVParameterised()

0...

1

-fparam

0...

1

single 
touchable

many 
touchables

User custom parameterisations
can be derived from
G4VPVParameterisation
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G4Box

G4Box()
<<const>> GetXHalfLeng...
<<const>> GetYHalfLeng...
<<const>> GetZHalfLeng...

G4CSGSolid

G4CSGSolid()

G4Cons

G4Cons()
<<const>> GetDeltaPhiA...
<<const>> GetStartPhiA...
<<const>> GetZHalfLeng...

G4Para

G4Para()
<<const>> GetSymAxis()
<<const>> GetTanAlpha()
<<const>> GetXHalfLength()
<<const>> GetYHalfLength()
<<const>> GetZHalfLength()

G4Sphere

G4Sphere()
<<const>> GetDeltaPhiAngle()
<<const>> GetDeltaThetaAngle()
<<const>> GetInsideRadius()
<<const>> GetOuterRadius()
<<const>> GetStartPhiAngle()
<<const>> GetStartThetaAngle()

G4Torus

G4Torus()
<<const>> GetDPhi()
<<const>> GetRmax()
<<const>> GetRmin()
<<const>> GetRtor()
<<const>> GetSPhi()
<<const>> TorusRoots()

G4Trap

G4Trap()
<<const>> GetSidePlane()
<<const>> GetSymAxis()
<<const>> GetZHalfLength()

G4Trd

G4Trd()
<<const>> GetZHalfLength()

G4Tubs

G4Tubs()
<<const>> GetDeltaPhiAngle()
<<const>> GetInnerRadius()
<<const>> GetOuterRadius()
<<const>> GetStartPhiAngle()
<<const>> GetZHalfLength()

G4VoxelLimits

AddLimit()
ClipToLimits()
GetMaxExtent()
GetMinExtent()
Inside()
IsLimited()
OutCode()

(from management)

G4SolidStore

<<static>> DeRegister()
<<static>> GetInstance()
<<static>> Register()

(from management)

G4VSolid

fshapeName : G4String

<<virtual>> CalculateExtent()
<<virtual>> ComputeDimensions()
<<virtual>> DistanceToIn()
<<virtual>> DistanceToOut()
<<const>> GetName()
<<virtual>> Inside()
<<virtual>> SurfaceNormal()

(from management)

G4LogicalVolume

fName : G4String

<<const>> GetName()

(from management)

1

1
-fSolid

1

1
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G4CSGSolid

G4IntersectionSolid

G4IntersectionSolid()

G4UnionSolid

G4UnionSolid()

G4SubtractionSolid

G4SubtractionSolid()

G4BooleanSolid

<<virtual>> GetConstitue...

G4VSolid

fshapeName : G4String

<<virtual>> CalculateExtent()
<<virtual>> ComputeDimensions()
<<virtual>> CreatePolyhedron()
<<virtual>> DistanceToIn()
<<virtual>> DistanceToOut()
<<virtual>> Inside()
<<virtual>> SurfaceNormal()

(from management)

0...

1

#fPtrSolidA

0...

1

0...

1

#fPtrSolidB

0...

1

G4DisplacedSolid

G4DisplacedSolid()
<<const>> GetConstituentMo...
<<const>> GetDirectTransfo...
<<const>> GetFrameRotation()
<<const>> GetFrameTranslat...
<<const>> GetObjectRotation()
<<const>> GetObjectTransla...

0... 1
#fPtrSolid

0... 1
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G4EllipticalTube

G4EllipticalTube()
<<const>> GetDx()
<<const>> GetDy()
<<const>> GetDz()

G4Hype

G4Hype()
<<const>> GetInnerRadius()
<<const>> GetInnerStereo()
<<const>> GetOuterRadius()
<<const>> GetOuterStereo()

G4VCSGfaceted
faces : G4VCSGface**

G4Polycone

G4Polycone()
<<const>> GetCorner()
<<const>> GetEndPhi()
<<const>> GetNumRZCorner()
<<const>> GetStartPhi()
<<const>> IsOpen()

G4Polyhedra

G4Polyhedra()
<<const>> GetCorner()
<<const>> GetEndPhi()
<<const>> GetNumRZCorner()
<<const>> GetNumSide()
<<const>> GetStartPhi()
<<const>> IsOpen()

G4VSolid

fshapeName : G4String

<<virtual>> ComputeDimensi...
<<virtual>> DistanceToIn()
<<virtual>> DistanceToOut()
<<const>> GetName()
<<virtual>> Inside()

(from management)

G4CSGSolid

���������
	���
���������� 	 �&��� � �
"#��� ���

'

�



G4BREPSolidCone

G4BREPSolidCo...

G4BREPSolidBox

G4BREPSolidBox()

G4BREPSolidOpenPCone

G4BREPSolidOpenPCone()

G4BREPSolidSphere

G4BREPSolidSphere()

G4BREPSolidTorus

G4BREPSolidTorus()

G4BREPSolidCylinder

G4BREPSolidCylinder()

G4BREPSolid

<<const>> CalculateExtent()
<<virtual>> DistanceToIn()
<<virtual>> DistanceToOut()
<<const>> GetBBox()
<<const>> GetName()
<<const>> GetSurface()
<<virtual>> Inside()
<<const>> GetNumberOfFaces()

G4PlacedSolid

<<const>> GetRotation()
<<const>> GetSolid()
<<const>> GetTranslati...

0...1

-solid

0...1

PGonParameters

G4BREPSolidPolyhedra

G4BREPSolidPolyhedra()

1

1

-original_parameters

1

1

PConeParameters

G4BREPSolidPCone

G4BREPSolidPCone()

1

1

-original_parameters

1

1

G4PlacedVector

G4Assembly

<<const>> GetNumberOfSoli...
<<const>> GetPlacedSolid()

1

1

-placedVec

1

1

G4IntersectionSolid
(from Geometry - Boolean))

G4VSolid
(from Geometry - management))
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G4BSplineCurve

GetControlPointsList()
GetKnots()G4Line

G4Hyperbola

G4Conic

GetPShift()
GetPosition()

G4Ellipse

G4CircularCurve

G4Parabola

G4Curve

<<const>> BBox()
<<virtual>> IntersectRay2D()
<<virtual>> Project()
<<virtual>> Tangent()

G4CurvePoint

GetCurve()
GetPoint()
Reset()

0...

1

#c
0...

1

G4CurveRayIntersection

GetDistance()
GetPoint()
GetRay()

G4CurveVector

G4CompositeCurve

GetSegments()

1

1

-lastIntersection

1

1

1

1

-segments

1

1
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G4SurfaceOfRevolution

G4SurfaceOfRevolut...

G4ConicalSurface

G4ConicalSurfa...

G4STEPEntity

G4ToroidalSurface

G4ToroidalSurf...

G4FConicalSurface

G4FConicalSur...
G4FCylindricalSurface

G4FCylindricalSur...

G4SphericalSurface

G4SphericalSurfa...

G4SurfaceOfLinearExtrusion

G4SurfaceOfLinearExtrus...

G4CylindricalSurface

G4CylindricalSur...

G4RectangularTrimmedSurface

G4RectangularTrimmedSur...

G4BezierSurface

G4BezierSurf...
G4ProjectedSurface

G4ProjectedSurf...

G4BSplineSurface

G4BSplineSurfa...

G4FPlane

G4FPlan...

G4SurfaceBoundary

GetBounds()
SplitWithCylind...
SplitWithPlane()

0..1

1

-projectedBoundary
0..1

1

G4Surface

<<virtual>> CalcBBox()
GetBBox()
<<const>> GetDistance()
<<const>> GetOrigin()
<<virtual>> IsConvex()
<<virtual>> Normal()
<<static>> Project()

1 1

#surfaceBoundary

1 1
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G4ReflectionFactory
fInstance : G4ReflectionFactory*
fReflectedLVMap : LogicalVolumesMap

Place()
Replicate()
SetVerboseLevel()
<<const>> GetVerboseLevel()
<<static>> Instance()

G4Transform3D
(from global)

G4VSolid

fshapeName : G4String

G4VSolid()

(from management)

G4ReflectedSolid
fDirectTransform3D : G4Transform3D*
fPtrSolid : G4VSolid*

ComputeDimensions()
SetDirectTransform3D()
<<const>> CalculateExtent()
<<const>> DistanceToIn()
<<const>> DistanceToOut()
<<const>> GetDirectTransform3D()
<<const>> Inside()
<<const>> SurfaceNormal()

1

1

-fDirectTransform3D
1

1

1

1
-fPtrSolid

1

1
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G4VTouchable

<<virtual>> GetHistory()
<<virtual>> GetRotation()
<<virtual>> GetSolid()
<<virtual>> GetTranslation()
<<virtual>> GetVolume()
<<virtual>> MoveUpHistory()

G4NavigationHistory

BackLevel()
G4NavigationHistory()
<<const>> GetDepth()
<<const>> GetTopTransform()
<<const>> GetTopVolume()

(from volumes)

G4TouchableHistory

G4TouchableHistory()
<<const>> GetHistory()
<<const>> GetHistoryDep...

(from volumes)

1

1

-fhistory

1

1

G4VSolid

G4GRSSolid

G4GRSSolid()

(from volumes)

0...

1

-fsolid

0...

1

G4VPhysicalVolume
fname : G4String

<<const>> GetName()

G4ThreeVector
(from global)

1

1 -ftlate

1

1

G4RotationMatrix
(from global)

0...

1

-frot

0...

1

G4GRSVolume

G4GRSVolume()

(from volumes)

0...

1

-fvol

0...

1
1

1

-ftlate1

1

0...

1

-frot

0...

1

�� @!$#.%('��

€&)�P%€ �

M

-

#.<

,

=

�

9"'

*

P%€4€



G4VTouchable

G4TouchableHandleG4TouchableHistoryHandle
(from volumes)

G4TouchableHistory
(from volumes)

G4GRSSolid
(from volumes))

G4GRSSolidHandle
(from volumes)

G4GRSVolume
(from volumes)

G4GRSVolumeHandle
(from volumes)

T

G4ReferenceCountedHandle
(from global)

X

XX X
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G4VoxelLimits

AddLimit()
ClipToLimits()
GetMaxExtent()
GetMinExtent()
Inside()
OutCode()

G4DrawVoxels

CreatePlacedPolyhedra()
DrawVoxels()
SetVoxelsVisAttributes()

T

vector
(from STL/std)

G4ProxyVector

G4SmartVoxelHeader
fslices : G4ProxyVector

G4SmartVoxelHeader()
GetAxis()
GetMaxExtent()
GetMinEquivalentSliceNo()
GetMinExtent()
GetNoSlices()
GetSlice()
SetMaxEquivalentSliceNo()

1
1

#fslices

1
1

G4SmartVoxelProxy

G4SmartVoxelProxy()
GetHeader()
GetNode()
IsHeader()
IsNode()

1..n

0...

1

-fHeader

0...

1

G4SliceVector

G4SmartVoxelNode
fcontents : G4SliceVe...

GetMaxEquivalentSlice...
GetMinEquivalentSlice...
GetNoContained()
GetVolume()
Insert()

0...

1

-fNode
0...

1

1

1

1

-fcontents

1

G4int
(from global) )

Voxel Header is passed
G4VoxelLimits during
construction, to provide
information on limits of
any previous axes.

0..n
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G4Nor mal Navi gat i on

Comput eSaf e. . .
Comput eSt ep( )
Level Locat e( )

( f r om navi gat i on))

G4Voxel Navi gat i on

<<vi r t ual >> Comp. . .
<<vi r t ual >> Comp. . .
<<vi r t ual >> Leve. . .
Voxel Locat e( )

( f r om navi gat i on)
G4Par amet er i sedNavi gat i on

Comput eSaf et y( )
Comput eSt ep( )
Level Locat e( )
Par amVoxel Locat e( )

( f r om navi gat i on)
G4Repl i caNavi gat i on

<<const >> BackLocat e( )
Comput eSaf et y( )
Comput eSt ep( )
<<const >> Comput eTr ans. . .
<<const >> Di st anceToOut ( )
<<const >> I nsi de( )
Level Locat e( )

( f r om navi gat i on)

G4Navi gat i onHi st or y

BackLevel ( )
<<const >> Get Dept h( )
<<const >> Get TopRepl i ca. . .
<<const >> Get TopTr ansf o. . .
<<const >> Get TopVol ume( )
<<const >> Get TopVol umeT. . .
NewLevel ( )

G4Navi gat or

<<const >> Get Wor l dVol ume( )
<<vi r t ual >> Comput eSaf et y( )
<<vi r t ual >> Comput eSt ep( )
<<vi r t ual >> Cr eat eTouchabl eHi st or yHandl e( )
<<vi r t ual >> Get Local Exi t Nor mal ( )
<<vi r t ual >> Locat eGl obal Poi nt AndUpdat eTouc. . .
<<vi r t ual >> Locat eGl obal Poi nt Wi t hi nVol ume( )
<<vi r t ual >> Reset Hi er ar chyAndLocat e( )

( f r om navi gat i on)

1

1

- f nor mal Nav

1

1

1

1

- f voxel Nav

1

1

1

1

- f par amNav

1

1

1

1

- f r epl i caNav

1

1

1 1

- f Hi st or y

1 1

G4Pr opagat or I nFi el d

Comput eSt ep( )
<<const >> Get Chor dFi . . .
<<const >> Get Del t aI n. . .

( f r om navi gat i on)

0. . .

1

- f Navi gat or0. . .

1

G4Tr anspor t at i onManager

<<const >> Get Fi el dManager ( )
<<const >> Get Navi gat or Fo. . .
<<const >> Get Pr opagat or I . . .
<<st at i c>> Get Tr anspor t a. . .

( f r om navi gat i on)

0. . . 1

- f Navi gat or For Tr acki ng

0. . . 1

0. . .

1

- f Pr opagat or I nFi el d

0. . .

1

The navi gat or  makes use of  f our  " ut i l i t y"
navi gat i on c l asses t i ght l y coupl ed t o
G4Navi gat i onHi st or y,  whi ch mai nt ai ns t he
" st ack"  of  compounded t r ansf or mat i ons and 
vol ume/ r epl i cat i on- number  i nf or mat i on
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G4Regi onSt or e

f gI nst ance :  G4Regi onSt or e = 0

Fi ndOr Cr eat eRegi on( )
Updat eMat er i al Li st ( )
<<const >> Get Regi on( )
<<const >> I sModi f i ed( )
<<st at i c>> Get I nst ance( )
<<st at i c>> Regi st er ( )

G4Mat er i al
( f r om Mat er i al )

G4Regi on

f Cut  :  G4Pr oduct i onCut s
f Mat er i al s :  G4Mat er i al
f Root Vol umes :  G4Logi cal Vol ume

AddRoot Logi cal Vol ume( )
ScanVol umeTr ee( )
Set Pr oduct i onCut s( )
Set User I nf or mat i on( )
Updat eMat er i al Li st ( )
<<const >> Get Mat er i al I t er at or ( )
<<const >> Get Name( )
<<const >> Get Number Of Mat er i al s( )
<<const >> Get Number Of Root Vol umes( )
<<const >> Get Pr oduct i onCut s( )
<<const >> Get User I nf or mat i on( )
<<const >> I sModi f i ed( )

G4Mat er i al Cut sCoupl e

<<const >> Get Pr oduct i on. . .
Set Pr oduct i onCut s( )
Physi csTabl eUpdat ed( )
I sRecal cNeeded( )

( f r om Pr ocesses)

G4VPhysi cal Vol ume

Get Logi cal Vol ume( )

G4Logi cal Vol ume

f Cut sCoupl e :  G4Mat er i al Cut sCoup. . .
f Regi on :  G4Regi on = 0
f Root Regi on :  Bool ean = f al se

Pr opagat eRegi on( )
Set Mat er i al ( )
Set Mat er i al Cut sCoupl e( )
Set Regi on( )
Set Regi onRoot Fl ag( )
<<const >> Get Mat er i al ( )
<<const >> Get Mat er i al Cut Coupl e( )
<<const >> I sRegi on( )
<<const >> I sRoot Regi on( )

G4Logi cal Vol umeSt or e

<<st at i c>> Regi st er ( )
<<st at i c>> Get I nst ance( )
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