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1.2 LHC
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1.3 QGP

QCD quantum chromo dynamics

QGP quark gluon plasma
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PWO

1-1 PWO
(g/cm3) (cm) ns
cm Nal
Nal 3.67 2.59 413 230 1
PWO(fast component) 8.3 0.89 2 10 0.006
PWO(slow component) 50 0.001
BGO 7.13 1.12 2.23 300 0.9
Csl(fast component) 451 1.86 3.57 6 2.3
Csl(slow component) 35 5.6
1.8 Geant4
Geant4
LHC CERN  Geant3
Geant3  FORTRAN
Geant4 C++
Geant4
Geant4
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2.1 Geant4

Geant4

Geant4 1970 Geant3
CERN Geant3

Geant3
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2.2 Geant4

Geant4d

2.3 Geant4

Geant4
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ALICE

DELL

Geant4
3.1 Geant4
Geant4
Dell Dimension8200

CPU Intel(R) Pentium(R) 4 1.70GHz

374M
0S SLC4
gcc 3.4.6
Linux Linux
Geant4

OS Linux Macintosh OSX Windows

2009 11 Geant4
Geant4
http://www.geant4.org/geant4/
Geant4 Geant4
ver2.0.4.2
CLHEP
Geant4
Geant4 CLHEP
Geant4d
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Geant3
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CLHEP " Geant4 Installation Guides”
Geant4

“home/okazaki

3.2 CLHEP

> CLHEP

tar —zxvf clhep-2.0.4.2.tgz
~/CLHEP 2.0.4.2
2.0.4.2 CLHEP
~/CLHEP/2. 0. 4. 2/CLHEP

./configure —prefix /u/ey/perl/CLHEP

make

make install

CLHEP/include — /CLHEP/1ib
CLHEP
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3.3 Geant4

Geant4 CLHEP
T/AiZ geantd E\WNH T 4 L7 R YU EERK, T OHIZ geantd. 9. 2. p 02. tgz
tar —zxvf geant4.9.2.p02.tgz
~/geantd NIZ
geant4.9.3.p02

Data File
geant4.9.2.p02

Data
http://geant4.web.cern.ch/geant4/support/source/GAEMLOW.6.2.tar.gz
Data file
tar —zxvf GAEMLOW.6.2.tar.gz
Data file Geant4

URL

Print | grep G4

~/geant4/geant4.9.2.p02
.IConfigure —built

Enter
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Could not find CLHEP installed on this system!
Please, specify where CLHEP is installed:

Geant4 CLHEP
/uley/perl/ICLHEP

/uley/perl/CLHEP

G4VIS_BUILD_OPENGLX_DRIVER
G4VIS_USE_OPENGLX

OPENGLX

G4VIS_BUILD_RAYTRACK_DRIVER
G4VIS_USE_RAYTRACERX

Visualization driver

./Configure

20
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Configure
~/geant4/geant4. 9. 2. p02 PNIZ env. sh & env. csh 23MERK STV

Shell C Shell or TC Shell Korn Shell

Geant4 aYs
g4work work directory
path CLHEP

C Shell TC Shell

setenv GAWORKDIR ~/g4work

setenv LD_LIBRARY PATH ~/CLHEP/1ib/:$LD_LIBRARY_PATH
source /geant4/geant4.9.2.p02/env. csh

Korn Shell
export GAWORKDIR ~/gdwork

export LD_LIBRARY PATH ~/CLHEP/1ib/:$LD_LIBRARY PATH
source /geant4/geant4.9.2.p02/env. sh

Geant4
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3.4 Geant4

KEK exercise-3
KEK
exercise-3

KEK
exercise-3 e+

i

3-1 exercise-3

3.5 exercise-3

Absorber Gap
Gap
Gap
PWO
PHOS
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Geant4

exercise-3

ExNO3DetectorConstruction
ExNO3PhysicsList
ExNO3PrimaryGenerationAction
ExNO3DetectorMessenger
ExNO3EventActionMeesenger
ExNO3PrimaryGeneratorMessenger
ExNO3EventAction
ExNO3RunAction

Geant4
DetectorConstruction
PhysicsList
PrimaryGenerationAction

DetectorConstruction

PhysicsList

PrimaryGenerationAction
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ExNO3DetectorConstruction

3-2

Geant4

Constructed Solid Geometry CSG

Boolean Operation
CSG

Boundary Representation BREPS
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CSG

Geant4d

Lepton

Boson

Meson
ShortlivedParticle
Baryon

lon

Electromagnetic process
Hadoronic process

Dacay process

Others(Transport process etc...)

4.1

Gap

Gap PWO4
ExNO3DetectorConstruction.cc PWO4

Geant4

(ex )

G4lsotope
G4AMaterial
PWO4 Po(C ),W
Pb O
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PWO4

G4Material GAElement Pb,W,0

Ncomponents Pb
0 ncomponents=3

4.2

ExNO3DetectorConstruction.cc

G4vSolid
CSD
G4LogicalVolume daughterVolume  motherVolume
G4VPhysicalVolume
daughterVolume Gap  Absorber
Layer Volume Layer 50
Calorimeter Volume Calorimeter
World Volume exercise-3

Absorber Gap Layer Calorimeter World motherVolume
daughterVolume
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World

P |~
| 4]
Layer
bsorber Layer Calorimeter
Gap :) Layer
MLayer

3-3 exercise-3 daughterVolume  motherVolume
Gap,Absorber  motherVolume Layer
Layer daughterVolume Gap,Absorber Layer motherVolume Calorimeter
Calorimeter dauterVolume Layer Calorimeter motherVolume World
World daughterVolume Carolimeter
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Gap solidGap 22mmx 22mmx 180mm logicGap

solidGap PWO physiGap
22 _.55mm Absorber
22 .55mmx 22 .55mmx 180mm PWO

Gap  Absorber

Layer
solidLayer Layer Omm
logicLayer Layer
physiLayer 56x 64 motherVolume  World
4.3
PrimaryGeneraterAction exercise
gun.mac
gamma
make

make

make

./bin/Linux-g++/ex03

/control/execute vis.mac
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/control/execute gun.mac

/runBeamOn n

ROOT

exit

a=TBlowser()

ROOT
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3.6
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