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��xE�U

LHEP- parameterized (Gheisha)

LHEP-BERT- Gheisha + Bertini cascade (E<3GeV)

LHEP-BIC - Gheisha + Binary cascade (E<3GeV)

LHEP-HP - Gheisha + evaluated x-sec data (for neutrons w/E<20MeV)

QGSP - Gheisha + quark-gluon string model (E>25GeV): theory-driven

QGSC - Gheisha + quark-gluon string model (E>25GeV): theory-driven

(
z

2.1) b

ª7c�;�+�,��*�
�,P

Gheisha:
e�g�h�i,"�j/e�g�h�i7��,x�9U�a����(g�6���>�y•a�C /

Bertini cascade:
}���d'm�†%1N•�–o¹7m?v£J�g�‹���Z�54E�U

Binary cascade:
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��B�H�Šo{|57‹�P,E�J�g�‹��NZ�54E�U
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QGSP
 

quark-gluon-strings Precompound

QGSC: quark-gluon-strings CHIPS
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Geant4 �

ƒ!p#¨��

http://

geant4.cern.ch/G4UsersDocuments/UsersGuides/PhysicsReferenceManual/h tml/Ph ysicsReferenceManual.html
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ExampleN03

ExampleN03 � Geant4 �������
	��:��
�I�A�>������
�����@7�� ^�������������
�>�.

ExampleN03 � �

n

main ="!

n

ExN03DetectorConstructionn #$��%'&(&)&

��*�N�J + , *�^.-�/?�

�10"2

^ a43�� J

N���5�6�^ b 7?�

,98

�

�10"2

^�-�/;:����3�@I�A�>

n

ExN03PhysicsList #$�.%<&(&=&


 >�J$? @��A��B�;��9CD�FE?;1�HGIE3;�^�-$/�J?�

�$��^�?
5�J
K?��L�M?��N�O
P�	M^.J
K�:9QM-�.

R�S

�,��T��,�A��B�; (� + U

@ ) J$CD�VE�; ( �;�AW<; ) :IX�	�)1��^��M�

H�^�- /
Y Z?� N�O P�	M^.J
K�:�-�/�-3>"Y Z�:�[�\M-�>�.

n

ExN03PrimaryGeneratorActionn #$��%]&(&)&

^$_

U

@�^.`�a��.b
c�YMZ5[�\�7��

^�_ d�e

�

^$_

S

! f;:�gHh?> ParticleGun i j k:�l
�I�AM>�.

n

ExN03RunAction #��.%<&(&(&

�10"2

J

U

@�^.m
n�:9o $ .

n

ExN03EventAction #��.%D&)&(&qpAGsr3;1Wut?^�v�w ( YMZ@[?\M7Ix�y���YMZ�[M\�7/^�z

{

��6
|?�
} ~�v�w��

U

@
v�w ) :.�•� ;1W •H€;W�-�> .

n

ExN03SteppingAction #��.%•&)&(& Y�Z�[�\�7Ix�y�:9‚Hh�>8.

n

ExN03VisManagee #$��%

iƒ	��:��
?I�A�>�.
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^H#$�9%,^�… ^.��������� :9†A3 b,Q�>s‡M��ˆ�� �

R�S
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e
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U

@�^/Y,Z5[�\�7��
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���������
	��

j Š k

e

� ExN03DetectorConstruction #$��%��$-�/��A3/> .

(1).ExN03DetectorConstruction.cc z"�$X�	,-�>I*�N�^9- /;:8�?�
	v.

R�S

^�
 - �ƒ��T������/��-�/M-�>"ˆ�‰H����� �8��i?�

�

Q��?� ExN03DetectorConstruction.cc �3+��$-$/:�l
�I�A���A��,•H#A� [�:�����-�>s6
,�.

density = 1.16*g/cm3;density = 1.16*g/cm3;

G4Material* Acr = new G4Material(name="Acrylics", density, ncomponents=2);

Acr->AddElement(C, natoms=5);

Acr->AddElement(H , natoms=11);
�

-�
��:ˆ@A�.

(2). �� �*�N�^�! �#"�$ `�a�^�-�/;:���� 	�.

n

!:� (mm)

// default parameter valuesof the calorimeter AbsorberThickness= 8.*mm; %�%�%&�� �*�N

^'! � GapThickness= 2.*mm; %(%(%�0M;*)T687
��7/^'! �

�A0s2

^'! �"�

„

^�ˆ�	��M)8I�-�/

�l
 >

n
�A0"2

: 100� 100� 100 +���, >.-�^I�0/;:��?� 	 .

numberOfLayers = 100; %�%�%�1,� 3.2�^�!

numberOfZCells = 100; %�%�% Z Y43�� � 100 +?��50��
�I�A?>

numberOfYCells = 100; %�%�% Y Y43�� � 100 +���5���
?IMA�>

numberOfStrips = numberOfLayers*numberOfZCells*numberOfYCells;

%�%�%�607 [�!

(
R

�98 100 : 100 : 100 ^9C�;'<>=�i�	��:�l
�I�A?> )

CalorSizeYZ = 100.*cm;

%�%�%����A���@7ƒ� ^ Y ?37 Z ?�@����

100cm� 100cm ^'A
YCB

ComputeCalorParameters();

n

*,N�^.`$a

// materials De�neMaterials(); SetAbsorberMaterial("Lead"); %�%D%&E (Pb) SetGapMate-

rial("Scin tillator"); %�%�%�0M;')T6 7ƒ��7

*�N�^.`�a��

„

^�ˆ�	 �?) I��.-�/:�l
 > .
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(3). j Š k

e

^.-$/

n

�� �*�N?^

d;e

^.-�/

//

// Absorber

//

solidAbsorber=0; logicAbsorber=0; physiAbsorber=0;

if (AbsorberThicknes s > 0.)

{ solidAbsorber = new G4Box("Absorber" ,/ /it s name

AbsorberThickness /2 ,Calo rSize YZ/2, Calo rSi zeYZ/2) ;

logicAbsorber = new G4LogicalVolume(s ol idAbsor ber , //its solid

AbsorberMateria l, //its material

"Absorber"); //its name

for(G4int ix=0;ix<numberOfL ayer s;i x++){

physiAbsorber = new G4PVPlacement(0, //no rotation

G4ThreeVector(-Ga pThic kness/2 +(i x- 0.5 *numberOfLayer s+0.5 )* Layer Thi ckness, 0. ,0. ),

/*
„


����' �*�N?^

d�e

(x ����� y ��� =0� z �$� =0) :���-�. */

"Absorber", //its name

logicAbsorber, //its logical volume

physiLayer, //its mother

false, //no boulean operat

0); //copy number

}

}
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n

0?;') 6 7ƒ��7/^

d�e

^.-�/

//

// Gap

//

solidGap=0; logicGap=0; physiGap=0;

G4int copyNo = 0;

G4double GapSizeY = 2*numberOfYCell s;

G4double GapSizeZ = 2*numberOfZCell s;

if (GapThickness > 0.)

{

solidGap = new G4Box("Gap",

GapThickness/2,C alo rSize YZ/GapSiz eY,Calor Si zeYZ/GapSizeZ);

logicGap = new G4LogicalVolume(s ol idGap,

GapMaterial,

"Gap");

for(G4int ix=0;ix<numberOfL ayer s;i x++){

for(G4int iy=0;iy<numberOfY Cells ;i y++){

G4double y = -CalorSizeYZ + (numberOfYCells+ 1)* Calor Si zeYZ/GapSizeY + iy*2*CalorSizeY Z/GapSiz eY;

/*Y � �?^���� */

for (G4int iz = 0; iz < numberOfZCells; iz++){

G4double z = -CalorSizeYZ + (numberOfZCells+ 1) *Calo rSize YZ/GapSiz eZ + iz*2*CalorSizeYZ/ GapSizeZ;

/*Z � �?^���� */

physiGap = new G4PVPlacement(0, // rotation

G4ThreeVector(Absor berThic kness/2 +(i x- 0.5 *number OfLayer s+0.5 )* Layer Thi ckness, y, z),

/* 0M;�) 687���7�^

d�e

(x � �?� y � �?� z � � ) :��M-�. */

"Gap", //its name

logicGap, //its logical volume

physiLayer, //its mother

false, //no boulean operat

copyNo++); //copy number

}

}

}

}
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R�S

^�
 - �ƒ�,�

8

��������; (� + U

@������ W@; ) :9X�	�)�+/)1��^����

H�^.-�/ : ExN03PhysicsList.cc �/�?A�+�)1��.

�

���ƒ���	��
,^

�

�

) I � + �

^

U

@�^9N O
P�	H:�-�/*)1��
�^ƒ:�����I���31+ -�.

void ExN03PhysicsList ::C onstr uctHad( )

{

G4HadronElasticP ro cess* theElasticProces s= new G4HadronElasticPr ocess;

G4LElastic* theElasticModel= new G4LElastic;

theElasticProces s- > RegisterMe(theE las ti cModel) ;

G4HadronFissionPro cess* theFissionProces s= new G4HadronFissionPr ocess() ;

G4LFission* theFissionModel= new G4LFission();

theFissionProces s- > RegisterMe(theF iss io nModel) ;

theParticleItera to r- >reset() ;

while( (*theParticleIter ato r) () ){

G4ParticleDefinit io n* particle = theParticleIter ato r- >valu e( );

G4ProcessManager* pmanager = particle->GetProc essManager () ;

G4String particleName = particle->GetPart icl eName() ;

if(particleName= ="pi +") {

pmanager-> AddDiscreteProces s( the Fi ssi onProcess);

pmanager-> AddDiscreteProce ss(th eElas ti cProc ess);

G4PionPlusInela sti cProc ess* thePiPlusIEProc= new G4PionPlusInelas ti cProcess() ;

G4LEPionPlusInelas ti c* thePiPlusLEIE= new G4LEPionPlusInela st ic( );

thePiPlusIEProc -> RegisterMe(thePiP lu sLEIE);

G4HEPionPlusInela st ic* thePiPlusHEIE= new G4HEPionPlusInel astic () ;

thePiPlusIEProc -> RegisterMe(thePiP lu sHEIE);

pmanager-> AddDiscreteProce ss( th ePiPl usI EPro c);

}
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# $Id: run1.mac,v 1.2 2000/11/21 10:59:42 maire Exp $

#

# Macro file for "exampleN03.cc"

#

# can be run in batch, without graphic

# or interactively: Idle> /control/execute run1.mac

#

#/testhadr/Physic s LHEP_BERT_HP

/testhadr/Physics LHEP

#/testhadr/Physic s LHEP_BERT

#/testhadr/Physic s LHEP_HP

#/testhadr/Physic s LHEP_BIC

#/testhadr/Physic s LHEP_BIC_HP

#/testhadr/Physic s QGSC

#/testhadr/Physic s QGSP

#/testhadr/Physic s FTFC

%�%�%

„�„

�M�

R�S

X�	,-�> � ����;
	���[ :�
����A31>�.

/run/initialize

#

#

/control/verbose 0

/control/saveHist or y

#

/run/verbose 2

/event/verbose 0

/tracking/verbose 1

#

# muon300 MeVto the direction (1.,0.,0.)

# 3 events

#

/gun/particle pi+ %�%�%

^�_

U

@?^��
-

/gun/energy 10 GeV %�%�%

^�_

YMZ@[?\�7/^���-

/run/beamOn 1000 %�%�%

^�_

U

@?^9! ( G"r3;1Wu! )
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