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Y H%: 180mm

E{?&: 100mm
5:90mm

228 (X): 2 cm
228(Y): 1 em
2244(2): 3 cm

Eﬁé: 110mm
5 820mm

% BITENEIRTHN—MWERFR, HEMRENS/RK

FRFEFE.

% IERITHSEI—MENSREIER, MEEETTIRRIX
I, REFNENAE, XWISFREFIHEGEEHT
ffiit, IILb{ERX I ZH{THITRINSS.

% WIFRFZIRITIABNCT)E—HFIRITT A,
B BNCTIRFERRIRI L. (RUGERE

2020FE 2Bk

0.5 eVEYH

TR, BRRMERIT R SHEXA BEFiR

EBrXR, LARRGREEANEI=ZMN,
iRy QT R HEHITXIEL.

»

% AEXDIIEELT & XA,

&fa, 5HE




1513 Geant4i2{HAIHIFB1

% FREMI, FHFIHTerminal,
% Geantd4, ROOTFlcmakefIFIEE=E S ZBEINIZE T,

bashS vim ~/.cshrc

% Mgeant4dBF TFENB1lFIIBSHIEBR.

bashS$ cd ~/
bash$ mkdir gdwork
bash$ cp /usr/local/geant4.10.07/share/Geant4-10.7.0/examples/basic/B1 . -r

% WIFFHEITB,
bash$ cd ~/gdwork/B1
bashS$ mkdir build <& >N — 47k H 5>
bashS$ cd build
bash$ cmake .. <2 FB1 makefile>
bash$ make <%%i¥B1>

bash$ ./exampleB1 <iz{TB1>
geant4sS /run/beamOn 10




B1{5IFha LT 5%

O B145]-F 7 & 3Fp JLATAS K -
K 71K (G4Box)

%] #% (G4Cons)
7 (G4Trd)

O B14-F P 4& Bl T4F 4 /5 -
FX, K, AR, FH

G4Box G4Cons

4090 X
Yy 20 0 o 20
0

—20

50

=50




% Geantd UEMARIR (BEXH) , RBEERM, EHREETRITH
+ APEERR, FEBCSEEHE, fluBiflF

7z —

FERH main() || CMakeFEE XM || FFBIEXHF AR | | FBERXFE X

ExampleBl.cc CMakelists.txt Src include
R B 2 FRAT i)k 3u
BlDetectorConstructi B1PrimaryGeneratorActio B1RunAction.cc
on.cc ncc
N
TR 254 2 AT =)=k Am|

B1DetectorConstructi B1PrimaryGeneratorActio B1RunAction.hh
on.hh n.hh




FIFHGeant4fJiBIX NS (BIE+T1LA])



G4V UserDetectorConstruction

O MB1HIFFr7R, FAFERERN SRR R E R
(G4VUserDetectorConstruction)

49 class G4VUserDetectorConstruction

20 1

51 public:

52 G4VUserDetectorConstruction() ;

53 virtual _G4VUserDetectorConstruction() ;

b4

5h public:

56 virtual G4VPhvsicalVolume* Construct() = 0

b7

58 virtual void ConstructSDandField() :

59 //This method is used in multi—threaded applications to build
60 //per—worker non—shared objects: SensitiveDetectors and Field managers
61

62 virtual void CloneSD() ;

63 virtual void CloneF() :

B4

65 public:

66 void RegisterParallelWorld (G4VUserParallelWorld#) ;
67

68 public:

69 Gdint ConstructParallelGeometries()

70 void ConstructParallelSD() :

O BREER P EIFENZZ IR ERAIConstructOBFEL, BD, HFENZEL5S
YIREN EEELEREPRSER, HERBKBIRMD]”world physical volume”,




1EERE CRERNIES

¥ ES—MEBECRENZEIEEE, EEM BG4V UserDetectorConstructiondfis,
%  BBRECINConstructOERE] :

1)
2)
3)
4)
S)
6)

SERFENYE (G4Material)

TE IR MZELAAZAK (Solid volume)
EMIFRNZEBLAIEHE (Logical volume)
SehXIREZEIERT (Physical volume)
EXFNZEBNERREIE 77D
ZENXregions (7/775)

%  BYFEEI ConstructSDandField )ERZEY :

1)
2)

TE IR =R AR FR 17k 7 (AT i%)
TE X REERNRR (%)

% BRI IFAYIRNIEEAZ L8 G4RunManager,
s WIS RHE RN, TOFHECHHESHNIS S, SIEENSEETEEN.




Geantd Y ERVIIE

%  YIR(Material) Hrc=(Element)ZBRY
> HEY (molecules compounds), BEY (mixture)

* BHRTERBEFIETARNME(sotopes)

Geant4£§FHPRIRE T3/ 3!

> Isotope <> G4lsotope
> Elements <> G4Element
> molecules, compounds and mixtures <> G4Material

G4lsotope and G4Element3REN EFHIETE.

» atomic number (Z), number of nucleons(N), molecular mass(A), shell structure, etc.
> FEMRRIENXH
G4Material
> ENTTERIHERK
> EXVYIENEME: iBE (temperature), EE/I(pressure), K& (state), Z2E (density)
> FRERNEERLAIENX R



H—eERIPIREN

H

1.008
Huydrogen

72 .64
VGernua-
Hi

|50.94

ATV
Vierraai 1|

4787

i :-.= e ie] .= b

40.048

Calicd MR

39.10
Portassivm
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44.96

Seandil L
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Arsewic Browtine
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57

F3 |

ECAA

G4double density = 1.390 * g/cm3;

FF

G4double a = 39.95 * g/mole;

G4Material* LAr =

e L G A -

New G4Material("liquidArgon",z=18., a, density);
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CEPIRIENX

O {t&¥: SN RFER (H,0)

G4double a = 1.01 * g/mole;

G4ELement* elH = new G4ElLement("Hydrogen”, symbol="H", z=1., a);
a = 16.00 * g/mole;

G4ELement* elO = new G4ElLement("Oxygen", symbol="0", z=8., a);

G4int ncomp;

G4double density = 1.000 * g/cm3;

G4Material* H20 = new G4Material ("Water", density, ncomp=2);
G4int natoms;

H20-> AddElement(elH, natoms=2);

H20-> AddElement(elO, natoms=1);



it A RIENX - FTERET DL

N °
O RS (Air)
G4double a = 14.01 * g/mole;
G4ElLement* elN =
new G4ElLement(name="Nitrogen", symbol="N", z= 7., a);
a = 16.00 * g/mole;
G4Element* elO0 =
new G4ElLement(name="0Oxygen", symbol="0", z= 8., a);

G4int ncomp;

G4ouble density = 1.290 * mg/cm3;

G4Material* Air =

new G4Material (name="Air", density, ncomp=2);
G4double fracMass;

Air-> AddElement(elN, fracMass=70.0*perCent);
Air-> AddElement(elO, fracMass=30.0*perCent);



e IEX — YIRE LY

O iBS40: S (Aerogel)

G4Element* elC = ..; // define “carbon” element
G4Material* Si02 = ..; // define “quartz” material
G4Material®* H20 = ..; // define “water” material

G4int ncomp;
G4double fractionmass;
G4double density = 0.200 * g/cm3;

G4Material* Aerog =
new G4Material ("Aerogel"”, density, ncomp=3);

Aerog-> AddMaterial (S102, fractionmass=62.5*perCent);
Aerog-> AddMaterial (H20 , fractionmass=37.4*perCent);
Aerog-> AddElement (elC , fractionmass= @.1*perCent);



(ERB R EEERENTR

BIN: SR RIE X AR,

_;f‘ - : 1575{ : & : i"g_t | ——

G4Isotope* isoU235 = new G4Isotope(“U235", 1z=92, 1a=235, a=235.0439242*g/mole);
G4Isotope* isoU238 = new G4Isotope(“U238", 1z=92, 1a=238, a=238.0507847*g/mole);

G4ElLement* elenrichedU = new G4Element(“enriched U", symbol=“U”, ncomponents=2);
- elenrichedU-> AddIsotope(isoU235, abundance=90. *perCent);

- elenrichedU-> AddIsotope(isoU238, abundance=10. *perCent);

G4Material* matenrichedU=
new G4Material (“U for nuclear power generation”, density=19.050*g/cm3,
ncomponents=1, RStateSolid);

matenrichedU-> AddElement(elenrichedU, fractionmass=1.);

e = c———— —

14



YIRE X RYEEHRIR

5 EZ(vacuum) AR S HIRSEYIE
> (B “universe_mean_density (=1.e-25*g/cm?)”

G4double z =
G4double a =

3to S
1.008*g/mole;

G4double density = 1.e-25*g/cm3;
G4double temperature = 2.73*Relvin;

G4double pressure = 3.e-18*pascal;

G4Material* vacuum =

new G4Material (“interGalactic"”, z, a, density, RStateGas, temperature, pressure);

% WFBHE(FAGE, ERENXRUERIYIRMNIERTERRM

BEEEXEE,

> IER(E

H " averaged material”.



NISTHIIREIEFE

% {EGeantddR, BJLIEZ(ERANISTHIGEURERE.

> https://www.nist.gov/pml/atomic-weights-and-isotopic-compositions-relative-atomic-masses

* W—EFESHNmAEEIEEHERY.
> BE
> SEIARE
> {LFiE
> JeERZHRk
> EIEAR

+ FAPALMERUIRSRITENIER =R, W
> /material/nist/printElement FJERRE X IFAITTR)
> /material/nist/listMaterials (FJERTE X FAI¥IH)

* SEINFEHER, B5SF Geantd BFFHMIRO,

W



http://www.nist.gov/srd/materials.cfm

NISTEREEARRITTESRUE

14 Si

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

.02552
.011546
.004107
.992330
.98670476
.9769265327
.97649472
.97377022
.97536327
.9741481
.978001
.978576
.984580
.98669
.99300
.99598
.00230
.00580
.01270
.01610

(%) Aeff
28.0855(3)
92.2297(7)
4.6832 (5)
3.0872 (5)
BuRERABAREE, —HH3000SHFE(ER]
14 »Elﬂo




NISTHRRYYIIR

2 Si-fe oo0166322  41.8 13 G4_Adipose_Tissue 0.92 63.2
4 G4_Be 1.848 63.7 1 0.119477
5 4B 2.37 76 6 0.63724
7 GAN N_2 0.0011652 82 ; 8'3%223
8 G40 02 0.00133151 95 -
9 G4_F 0.00158029 115 11 0.0005
10 G4_Ne 0.000838505 137 12 2e-05
—Na : 15  0.00016
12 64 Mg 1 B 16 00007
14 G4_Si 2.33 173 17 0.00119
19 0.00032
" 20 2e-05
% NISTRREARIT#L: 26 2e-05
> Hto Cf (Z=1 to 98) 30 2e-05
4 G4_Ar 0.00120479 85.7

0.000124

% NISTHRIES:

6
7 0.755268
> G4_ADIPOSE _TISSUE A
: 18 0.012827
SaeEdE BHAYYIR: 2 G4 _Csl 4.51 553.1
> liquid Ar, PbWO4, etc 53  0.47692

55 0.52308



Al {sEERANTS THRRE X UFRYHAIR?

AEEIRIENTTETYE.

G4NistManager* manager = G4NistManager: :GetPointer();
G4ElLement* elm = manager->FindOrBuildElement(“symb”, G4bool 1iso);
G4ElLement* elm = manager->FindOrBuildElement(G4int Z, G4bool 1iso);

G4Material* mat = manager->FindOrBuildMaterial (“name”, G4bool 1iso);
// 1so is omitable (true by default)

G4Material* mat = manager->ConstructNewMaterial (“name”,
const std::vector<G4int>& 2Z,
const std::vector<G4double>& weight,
G4double density, G4bool 1iso);

G4double isotopeMass = manager->GetMass(G4int Z, G4int N);



FIFHGeantd7E MR M EZTL{0]

O 2EB16l+F, 59

O FHAERILVEBER X

i
*:
i
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Introduction

Solid and shape

Logical volume

Various ways of placement
» Simple placement volume
» Parameterized volume

> Replicated volume

> Divided volume

GHIEN—HF, BFNERIVAIRIEXUNEFRNE SRR
Construct)EREIPSEN, HEREIRD]”world physical volume”,

JUREAR< KT, BRIE,

PRGN ERSY)) PR TN =
P, REERN 4=,

JURTHIB<AL B, e




T {t3i2 =ERHh

% =ZEENM

» G4VSolid -- shape, size
» G4LogicalVolume -- daughter physical volumes,
material, sensitivity, user limits, etc.

» G4VPhysicalVolume -- position, rotation

G4VSolid — G4logicalVolume —| G4VPhysicalVolume

i N i

G4Box G4Material G4VisAttributes

G4PVPlacement

G4Tubs G4VSensitiveDetector

G4PVParameterised




flF: EX—M<HIF

G4VSolid* pBoxSolid = %

new G4Box(“aBoxSolid”, 1.*m, 2.¥m, 3.¥*m); o A o

G4LogicalVolume* pBoxLog =
new G4LogicalVolume( pBoxSolid, pBoxMaterial, “aBoxLog”, 0, 0, 0);

.................... R
G4RotationMatrix* rm = new G4RotationMatrix();
rm->RotateY(90*deg); : g :
G4VPhysicalVolume* aBoxPhys = ‘0."‘
new G4PVPlacement( rm, G4ThreeVector(posX, posY, posZ), pBoxLog, . "."‘

“aBoxPhys”, pMotherLog, 0, copyNo);

% SR—MAREMAESHPRN, BEUESEEHRIEN TR REARFRRN. 8@
ARESFRNERELARC,

> FSIRANAS e RS,



NATBFRERNERAXF

% —MEEBHAILSZXIEN, — 1B RAALL
BME—1 XS FIBR

% (R ZEBZKER1BEIG4Logical Volume3EiE
I7HY

> MR—AMBIRESIRIEN, BAXNMHPRAFER
RIRFEEHAFA—EREZ IKIEN.

% HREEE—1! (world volume b2 E—RT, B
| SFBHETBHR)

> World volumefEX T £FAIRR, HHRIFFREworldAIHL
> ERLEEER, SOV EEIEEYTF2REAr.




Geant4FRgJJ1{aJ iR

% GeantdFHEETE IFRITLARZIA
» CSG (Constructed Solid Geometry) solids
* G4Box, G4Tubs, G4Cons, G4Trd, ...
* Analogous to simple GEANT3 CSG solids
» Specific solids (CSG like)
* G4Polycone, G4Polyhedra, G4Hype, ...
» Tessellated Solids
o« ENJUABZRE(G4VFacet)
 IEAMCADSEIRAYSZ (0
» Boolean solids
 G4UnionSolid, G4SubtractionSolid, ...



CSG: KA. EifESF

G4Box (const G4String &pname, // name
G4double half x, // X half size
G4double half y, // Y half size
G4double half z); // Z half size
G4Tubs (const G4String &pname, // name
G4double pRmin, // inner radius
G4double pRmax, // outer radius
G4double pDz, // Z half length
G4double pSphi, // starting Phi
G4double pDphi); // segment angle

-10

s
=207

e Ty

e T




BEZHICSGILIAEF

G4Para

e (parallelepiped)

G4Sphere (full solid sphere)



g
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G4Tet
(tetrahedra)

G4Polyhedra

x
_2_’ D

.2040 —50

G4¢Ellipsoid

G4EllipticalTube

G4TwistedTrap G4TwistedTrd

G4TwistedBox

D T B T s

S
G ﬁz%%

RN AN
Sy |
.mﬁ%

YO

de

# 28WIK, #E5#F Section 4.1.2 of Geant4 Application

Developers Gu

G4TwistedTubs

ipticalCone

G4EIl



http://geant4.web.cern.ch/geant4/G4UsersDocuments/UsersGuides/ForApplicationDeveloper/html/Detector/geomSolids.html

Tessellated Solids

/I First declare a tessellated solid
GA4TessellatedSolid* solidTarget = new G4TessellatedSolid("'Solid name");
G4double targetSize = 10*cm ;
G4TriangularFacet *facetl = new G4TriangularFacet (G4ThreeVector(-targetSize, -targetSize, 0.0),
G4ThreeVector(+targetSize, -targetSize, 0.0),
G4ThreeVector( 0.0, 0.0, +targetSize),
ABSOLUTE);
G4TriangularFacet *facet2 = new G4TriangularFacet (G4ThreeVector(+targetSize, -targetSize, 0.0),
G4ThreeVector(+targetSize, +targetSize, 0.0),
G4ThreeVector( 0.0, 0.0, +targetSize),

ABSOLUTE);
G4TriangularFacet ( const G4ThreeVector Pto,
const G4ThreeVector vtl,
const G4ThreeVector vt2,

G4FacetVertexType fType )

i.e., it takes 4 parameters to define the three vertices:

ABSOLUTE in which case Pt0, vt1l and vt2 are the three vertices in

G4FacetVertexType . . . .
yP anti-clockwise order looking from the outside.

RELATIVE in which case the first vertex is Pto, the second vertex is
G4FacetVertexType Pto+vtl and the third vertex is Pto+vt2, all in anti-clockwise order
when looking from the outside.




m/REL{

F  JUEHFEE LB SRR ERITEFH:
» G4UnionSolid, G4SubtractionSolid, G4IntersectionSolid.
> BR: 20N UAE, IMRRIEE, SN VARIERSEE) (FliE) .
> 2PNV ERENFE— NIRRT SAY.
» 2N TVIBEEHRSEER, ZTR—NVE, B, &SN UEd R RIEEHITSH.

% CSGELIkEHhmRE VTSI LIEI LA NHITEH.
% IR EEEENRIVIE, RERERISHNHRENM, &, STEESREFE.

G4UnionSolid G4IntersectionSolid




Al R KRB JL{al (Boolean Solid)?

G4VSolid* box = new G4Box (“Box" ,50*cm,60*cm,40*cm) ;
G4VSolid* cylinder
= new G4Tubs (“Cylinder”,0.,50.*cm,50.*cm,0.,2*M PI*rad) ;
G4VSolid* union
= new G4UnionSolid("Box+Cylinder", box, cylinder) ;
G4VSolid* subtract
= new G4SubtractionSolid("Box-Cylinder", box, cylinder,
0O, G4AThreeVector(30.*cm,0.,0.));

G4RotationMatrix* rm = new G4RotationMatrix|() ;
rm->RotateX (30. *deqg) ;
G4VSolid* intersect

= new G4IntersectionSolid("Box&&Cylinder",

box, cylinder, rm, G4ThreeVector(0.,0.,0.));

HEUBENANEFRERRERSRSETFEERRENANE—1 T HEHE



Al R /R B {al (Boolean Solid)?

G4VSoli
G4VSoli
= new |
G4VSoli
= new I
G4VSoli
= new I
1
G4Rotat.
rm->Rot:
G4VSoli
= ne

]

HEI StERF)



Multi-Union Structures

#include ""G4MultiUnion.hh"

// Define two -G4Box- shapes Since release 10.4, the possibility to define multi-union
G4Box* box1 = new G4Box("Box1", 5.*mm, 5.*mm, 10.*mm); structures is part of the standard set of constructs in Geant4.
b s = oy (G B B oy S, sy, TS A G4MultiUnion structure allows for the description of a

Boolean union of many displaced solids at once, therefore

/I Define displacements for the shapes . . . .
representing volumes with the same associated material.

G4RotationMatrix rotm = G4RotationMatrix();
G4ThreeVector positionl = G4ThreeVector(0.,0.,1.);
G4ThreeVector position2 = G4ThreeVector(0.,0.,2.);
G4Transform3D tr1 = G4Transform3D(rotm,position1);
G4Transform3D tr2 = G4Transform3D(rotm,position2);

// Initialise a MultiUnion structure
G4MultiUnion* munion_solid = new G4MultiUnion("Boxes Union");

/I Add the shapes to the structure
munion_solid->AddNode(*box1,tr1);
munion_solid->AddNode(*box2,tr2);

// Finally close the structure

munion_solid->Voxelize();

/] Associate it to a logical volume as a normal solid
G4LogicalVolume* lvol = new G4LogicalVolume(munion_solid, munion_mat, "Boxes Union LV");



12858 J1{a) (G4LogicalVolume)

G4LogicalVolume (G4VSolid* pSolid,

G4Material* pMaterial,
const G4String &name,

G4AFieldManager* pFieldMgr=0,

G4VSensitiveDetector* pSDetector=0,

G4UserLimits* pULimits=0) ;

% SRR EMEDNINIFIBER
> FARFIR (G4VSolid)

> YR,
> FERRNE

RRN=g

, AR

> EBiggln, BPBRE (User limits) , Xl (Region)

% fHR

iESiel:nky)

% JUIRARFIR ST (solid) RUFEET A REAZ.

% ¥

GRSt ARBERZE.

3 JL{aJ{&S(Physical volumes)RJ A3

]—MZiEILA.



JU{A X1 (Region)

% —PMEEAPTLEEX A—PMEE, SMEENATLIE
FE—X1,

% RKif(region) RIVARXXFEPHI—MERERS. flal, —F51

HIVIBAR—TMES, JUEXA—IXIE, ER—PFRE.

% —MMEZEIV—B#EEEN— 1K, SBABEBEA—MEIEZ
E5J1{a](root logical volume),

> FAEHRZENANFILEASEER— X, FER—1FERASZ—1
HRIZEL,

% —MZEVAHERT XIS, A=,

%  World logical volumeBEEENIAIBEN— 1 X1, Bk, AR
ABEB AworldigE—M X1,

World Volume - Default Region




XIkRYTE X S{EM(G4Region)

% LR TAEEX —1Xiak:

G4Region* aRegion = new G4Region(“region name”) ;

aRegion->AddRootLogicalVolume (aLogicalVolume) ;

% E— i ERIFFZEF (Production cuts)

G4Region* aRegion = G4RegionStore::GetInstance () -
>GetRegion (“region name)

G4ProductionCuts* cuts = new G4ProductionCuts;,
cuts->SetProductionCut (),
aRegion->SetProductionCuts (cuts) ;



G4Region3s

G4Region class may take following quantities.

void SetProductionCuts(G4ProductionCuts™ cut);

void SetUserInformation(G4VUserRegionlnformation™ uri);

void SetUserLimits(G4UserLimits™ ul);

void SetFastSimulationManager(G4FastSimulationManager* fsm);
void SetRegionalSteppingAction(G4UserSteppingAction™ rusa);
void SetFieldManager(G4FieldManager® fm);

Please note:

If any of the above properties are not set for a region, properties of the world
volume (i.e. default region) are used. Properties of mother region do not

propagate to daughter region.



JURI AL IE 1% (Visualization Attributes)

% Tl EERZEGaVisAttributesiHITE IR,

% ARALIEZIZRURE — AT EE#H TR, -

myLogical->SetVisAttributes(G4VisAttributes::Invisible);

G4 VisAttributes* yourLogVis = new G4VisAttributes(G4Colour(0.,1.,1.));
yourLogical->SetVisAttributes(yourLogVis),

% FXIB1FIFR T EARATRLEE,



EnGJETE (G4Colour)

G4Colour white
G4Colour white
G4Colour gray
G4Colour black
G4Colour red
G4Colour green
G4Colour blue
G4Colour cyan

0

1.,1.,1.)
(.5,.5,.5)
(0.,0.,0.)
(1.,0.,0.)
(0.,1.,0.)
(0.,0.,1.)
0.,1.,1.)

G4Colour magenta(1.,0.,1.)
G4Colour yellow (1.,1.,0.)

// white
// white
// gray
// black
/l red

/] green
// blue
// cyan

// magenta

/l yellow



I JL{A[{& (Physical volume)

% Placement volume: }ERI—IR
> —MIENAFRRE— P EAIRNEE ST,
# Repeated volume: ESIE
> — MR ABKRSITES MO ERYIRNZESTT,
> ALAEBBHEPTFAYER.
> Parameterised (S£8{b) placement
- RIS (copy number) #1728, HESIEN,

> Replica and Division

. BB ITHESIEN,
= —ABIRATLIESR:
> SRR
> EE, — 1M ESERM
% PNV ZEZEES (overlap) EBIT A FEIFAY.

repeated




¥IEBNL{aJ{#s (Physical volume) (1)

* G4PVPlacement 1 Placement = One Placement Volume
> JUIHSEEBHFIRRIEN—IX.

# G4PVParameterised 1 Parameterized = Many Repeated Volumes

> RIEINATE SRS (copy number)iH{TSEULIEIN.
- RiEmES, TLUANTUEHERIAAR, Kdv, 8, REUFRN=E, JREENE, (LEFERE
SEIMSEE.
FHPM‘@*E!—AEWM* 4K F G4VPVParameterisation,

> Bal, ﬁmﬁmnmgﬁ,ﬁm_ I F TERI L4
a) JUAFREE T, &
b) WA EHEHRBIRIRTHIRZIK, PAfRIZBoverlapRIiEii.

> WNERIEFRHG4PVNestedParameterisationfEAEISHITSEUY,, BBA, WG, R8Y
e EE L IBEED NS HITESE1E.




Physical volume (2)

# G4PVReplica 1 Replica = Many Repeated Volumes

> BEBEHEERIRNFEIREE -1 RLIFHETTEN.
> FRRRSERESFRA, FBORRIRBLER.

# G4PVDivision 1 Division = Many Repeated Volumes

> BEBEHEERIRNFEIREE -1 RLIFHETTEN.
> BFRSEIMIBFFRREEE.
> FIPRZERBEE.

# G4ReflectionFactory 1 Placement = a pair of Placement volumes
> EIRRIEEIRAAVERU LA,
> BRFinEEEERER.

% G4AssemblyVolume 1 Placement = a set of Placement volumes
> HIRERI—1 85,



G4PVPlacement

G4PVPlacement (G4RotationMatrix* pRot, // rotation of mother frame

const G4ThreeVector &tlate, // position in mother frame
G4LogicalVolume *pDaughterLogical,

const G4String &pName,

G4LogicalVolume *pMotherLogical,

G4bool pMany, // ‘true’ is not supported yet..

G4int pCopyNo, // unique arbitrary integer

G4bool pSurfChk=false); // optional boundary check

% Single volume positioned relatively to the mother volume.

Mother volume A

rotation T




G4PVParameterised

G4PVParameterised (const G4String& pName,

G4LogicalVolume* pLogical,

G4LogicalVolume* pMother,

const EAxis pAxis,

const G4int nReplicas,

G4VPVParameterisation* pPar,
G4bool pSurfChk=false)

% {EEHPFpMother, (ERASEMEHEpPar, ESIEMLA{#nReplicasiX,

% HAPRFELM— 1 BCHSEEN S, LAG4VPVParameterisation /&I, FECIR FHEIAIER
(&I F N RES):

» where it is positioned (transformation, rotation)
» the size of the solid (dimensions)

» The type of the solid, material, sensitivity, vis attributes

% XEEPLRICSGILTIER.



G4VPVParameterisation

class G4VPVParameterisation

......

virtual void ComputeTransformation // position, rotation
(const G4int copyNo, G4VPhysicalVolume* physVol) const;,
virtual void ComputeDimensions // size
(G4Boxé& trackerLayer, const G4int copyNo,
const G4VPhysicalVolume* physVol) const;,
virtual G4VSolid* ComputeSolid // shape
(const G4int copyNo, G4VPhysicalVolume* physVol)
virtual G4Material* ComputeMaterial // material, sensitivity, visAtt
(const G4int copyNo, G4VPhysicalVolume* physVol,
const G4VTouchable *parentTouch=0)

// G4VTouchable should not be used for ordinary parameterization

};



G4PVParameterisedffll = (B2b)

B2bDetectorConstruction.cc

G4Tubs* chamberSs

210
211
214
213

[
=
e

= new G4Tubs (“tracker”, 0, 100%cm, 100%cm, 0. *dez, 360, *de=)
flogicChamber

= new GdlozicalVolume (chambers, fChamberMater ial, "Chamber ™, 0, 0, 0)

Gddouble firstPosition = —trackerSize + chamberSpacing:

215

216

Gddeuble firstlensth = trackerlensth/10:
Gddeuble lastlength = trackerlensth;

217

218
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GdVPVFarameterisat icn¥ chamberParam =
new B2bChamberParameterisationt
Wb OfChamber s, /4 NoChambers
firstPosition, // Z of center of first

chamberSpacing, // Z spacing of centers
chamberWidth, // chamber width

firstLlength, /f initial lensth
lastLenzth) : /f final length
A/ dummy value @ kZAxis —— medified by parameterised wolume
new G4PVParameterised (" Chamher”, /4 thelir name
flogicChamher, /4 their legical wolume
trackerlV, /i Mother logical wolume
kZAwis, // Are placed alons this axis
NhOfChambers, Jf HNumber of chambers
chamberFaram, // The parametrisation

fCheckOwverlaps) : // checking owverlaps




Replicated Volumes

% FTIUTRE SR BTZRR, THRREAARGRTF

75K o

ok T B IZERIUATH T LAEA T &0 L AR 34T

> HRREIFHX, Y, 2)

> Z ARSI (Rho) —

> LR (Phi) - B3

CORIEE/ B¢

AR

a daughter
logical volume to
be replicated

mother volume



% B K RALIRH -kXaxis, kYaxis, kZaxis
> FnFHRARGPOE:

-width* (nReplicas-1) *0.5+n*width
> OffsetBiX A ILAALE A,
% 2@ R4 - kRaxis
> BEnASTFARAREY d S width

width* (n+0.5)+offset

> Offset@y{E LM A BRI AF 12,

width

offset
% Phiw) 2474 - kPhi
> EnAFHRARE TS L “
width* (n+0.5) +toffset — offsef

> Offset oM ZHARIG W45 A B,



G4PVReplicafsi FAZE(5

G4double tube_dPhi=2.* M_PI * rad;
G4VSolid* tube = new G4Tubs("tube",20*cm,50*cm,30*cm,0.,tube_dPhi);
G4LogicalVolume * tube_log = new G4LogicalVolume(tube, Air, "tubel"”, 0, 0, 0);

G4VPhysicalVolume* tube_phys = new G4PVPlacement(0,G4ThreeVector(-200.*cm,0.,0.),
“"tubeP"”, tube_log, world_phys, false, 0);

G4double divided_tube_dPhi = tube_dPhi/6.;

G4VSolid* div_tube = new G4Tubs("div_tube", 20*cm, 50*cm, 30*cm,
-divided_tube _dPhi/2., divided_tube dPhi/2.0);

G4LogicalVolume* div_tube_log = new G4LogicalVolume(div_tube,Pb,"div_tubel",0,0,0);

G4VPhysicalVolume* div_tube_phys = new G4PVReplica("div_tube_phys", div_tube_log,
tube_log, kPhi, 6, divided_tube_dPhi);



SIS ERIF R A (P ESTS?

FEMALE

FIRNMUNEIREF(G4Box) IR A B FRTEZSIH]
= G4PVReplica

AEIEFIEHFEXI A4S
= G4PVNestedParameterisation

S EsCillEE
WG ZEAEE, (BEHAREZE5RK

SEGAERHBIF: ICRP110 HumanPhantoms




ERlERRAEIBENX

% BJPAEConstructSDandField()ERZIHRSCIR
> World 1350175

G4 ThreeVector field(0,1.*tesla,0);
7‘5‘;—&‘—‘: G4GlobalMagFieldMessenger* fMagFieldMessenger =
new G4GlobalMagFieldMessenger(field)

G4UniformMagField* magField = new G4UniformMagField(field);
G4FieldManager* fieldMgr =

il :T:Q: : G4 TransportationManager:: GetTransportationManager()
->GetFieldManager();
fieldMgr->SetDetectorField(magField);
fieldMgr->CreateChordFinder(magField);

# BHIL—FR, ARPTILLigESStepperAItEEFIZEIR S FHMERNA X



ERlERRAEIBENX

% BJPAfEConstructSDandField()ERZIHRSCIR

> EWorldATEN A SRR : SR PRIEEIAE, M G4MagneticField 4%
7, SEIMGetFieldValue()ERZH

.71 AT 101 T _TAIYI 1. _sr_ 4 T ___LT_ T»_° TN AT T ___LT_ $/°_ 711\ _

GeantdF}: http://seant4-userdoc.web.cern.ch/geant4-

userdoc/UsersGuides/ForApplicationDeveloper/html/Detector/electroMagneticFie
|d.htmI#an-overview-of-propagation-in-a-field

—

Geantdf|F: examples/extended/field

> ERFBEIABAENXAE TS

MyField* myField = new MyField();

G4FieldManager* localFieldMgr = new G4FieldManager(myField);
G4bool allLocal = true;

logicVolWithField ->SetFieldManager(localFieldMgr, allLocal);


http://geant4-userdoc.web.cern.ch/geant4-userdoc/UsersGuides/ForApplicationDeveloper/html/Detector/electroMagneticField.html#an-overview-of-propagation-in-a-field

EXIEF R

G4VPhysicalVolume* volumel; %Eﬁjﬁiﬂu EE*@ Egsq:lgim! ! !

G4VPhysicalVolume* volume?2;

G4O0pticalSurface* OpSurface = new G4OpticalSurface("'name");
G4LogicalBorderSurface* Surface = new G4LogicalBorderSurface(''name' ,volumel,volume2,0pSurface);
G4double sigma_alpha = 0.1;

OpSurface -> SetType(dielectric_dielectric);

OpSurface -> SetModel(unified); T
OpSurface -> SetFinish(groundbackpainted);
OpSurface -> SetSigmaAlpha(sigma_alpha);
const G4int NUM = 2;

G4double pp[NUM] = {2.038%eV, 4.144*eV};
G4double specularspike[NUM] = {1.0, 1.0};
G4double rindex|NUM] = {1.35, 1.40};
G4double reflectivity[NUM] = {0.3, 0.5};
G4double efficiency[NUM] = {0.8, 0.1};

average
surface

G4MaterialPropertiesTable* SMPT = new G4MaterialPropertiesTable(); '
SMPT -> AddProperty("RINDEX" ,pp,rindex, NUM); Polar plot of the radiant intensity in the UNIFIED model
SMPT -> AddProperty("SPECULARSPIKECONSTANT" ,pp,specularlobe, NUM);
SMPT -> AddProperty("REFLECTIVITY" ,pp,reflectivity, NUM);

SMPT -> AddProperty("EFFICIENCY" ,pp,efficiency, NUM);

Z « .
OpSurface -> SetMaterialPropertiesTable(SMPT); Z % Section 5.2.5 of Geant4

Application Developers Guide ”
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