12 Feb, 2008

Introduction to Geant4 Il

Srs”

o User Interface
Examples
User Support

Geant4 Seminar
Koichi Murakami (KEK/CRC)

@\

Geant4 Seminar @ University of Tokyo, Japan




Overall structure
Ul terminal
Batch mode
Python interface
Momo

USER INTERFACE

12 Feb, 2008 Geant4 Seminar @ University of Tokyo, Japan



Geant4 (User) Interface and Applications

(Analysis Tools \ KGUI Tools A

AIDA Interface '

-JAS3 MOMO; Javdased tools

ROOT - for editing Geometry/Physics List

Python binding - interactive sessionGAQ

“PAIDA honizedAnplicati h
\ - ROOTPython kOpenScientistinteractive environment ) PythonizedApplications

I ’i' -Dynamic configuration of
user applications
-GUIs / web apps
/

" GUI Front End coftare
software component bus

I >>> import Geant4

Motif widgets

—
Ul macro

Ul command Intercoms I C++ classes are directly bridged

Geant4
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Interactive Front End

Command Line Interface

G4Ulterminak simplereadlinefront end

runs on all Geantéupportedplatforms

G4Ultcslt tcshlike front end with command completion, history, etc.

V as a functional module of G4Ulterminal
V runs only onLinux/Solaris/WirCygwin

GUI Interface

G4UIXm, G4UIXaw, G4UIXWIin32

G4Ulterminal implemented over Motif, Athena and WIN32 widgets
runs on Unix/Linux and Windows, respectively

G4UIGAG
interface with GAG/MOMO, Jamsed GUI interface
runs on all Geant4 platforms
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A Simple Geant4 User Session

X\ viewer-0 (OpenClLImmediateX)

---> Begin of event: 9

————————— Ranecu engine status --------- /
Initial seed (index) = @ I\
Current couple of seeds = 1799200419, 5509065 /o

---> End of event: 9
Absorber: total energy: 47.376756 MeV total track length: 3.3423445 cm
Gap: total energy: 1.3755146 MeV total track length: 6.9891911 mm

Run terminated.

Run Summary
Number of events processed : 10
User=0.12s Real=0.8s Sys=0.08s

mean Energy in Absorber : 46.690248 MeV +- 2.789277 MeV
mean Energy in Gap : 1.1979169 MeV +- 1.38350%94 MeV 2 3

mean tracklLength in Absorber : 3.3018863 cm +- 2.2789069 mm i 3
mean tracklLength in Gap : 5.6723557 mm +- 6.8865878 mm

10 events have been kept for ref

Idle> 1s
Command directory path : / UI Command tree
Sub-directories :
/control/  UI control commands.
/units/ Available units.
/geometry/  Geometry control commands.
/tracking/  TrackingManager and SteppingManager control commands.
/event/ EventManager control commands. - ;
/run/  Run control commands. -
/random/  Random number status control commands. o
/particle/ Particle control commands. — » -~
/process/ Process Table control commands. g o
/material/ Commands for materials
/N@3/ UI commands of this example
/gun/  Particle Gun control commands.
/vis/  Visualization commands.
Commands : e
Idle> 1lc | e T RRN—. :
control/ unj S ina o n andom/ particle/ q " -
j, s - .

process/ mal .
zote> | read line front end -
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Geant4 Ul command

A command consists of

Commanc

Parameter(s)

A parameter can be a type of strifgpolean integer or double.
Space is a delimiter.

Use doublequotes € )ofor string with space(s).
A parameter may béomittableo.

A default value will be taken if you omit the parameter.

Default value is eithegredefined default valu@or @urrent valuéaccording to its
definition.

A default value can be specified fiy;

/dirlcommand ! second
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Built-in Commands

There are builin commands roughly organized according to Geant:
categories.

ldle> s
Command directory path : /
Sub- directories :

/control/ Ul control commands.

/units/ Available units.

/geometry/ Geometry control commands.

ftracking/ TrackingManager and SteppingManager control commands.

levent/ EventManager control commands.

/run/ Run control commands.

/random/ Randomnumber status control commands.

/particle/ Particle  control commands.

/process/ Process Table control commands.

/material/ Commandsfor Materials

[ vis [ Visualization commands.

/gun/ Particle ~ Gun control commands.
Commands :
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Extra Ul Command Functionality

G4Ul command takes care of
. Wrong application state
. Wrong type of parameter
. Insufficient number of parameters

. Parameter out of its range
V For integer or double type parameter
. Parameter out of its candidate list
V For string type parameter

. Command not found
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Ul Macro and Batch Mode

Macro file contains a series of Ul commands.
¢ Aa dzZaSR F2NJ I O2YYSyl(
VCANBRG al ¢ 02 UKS SYyR 2F (K
V Comment lines will be echoed if /control/verbose is set to 2

. Macro file can be executed

V interactively or in another macro file
/control/execute file_name

A Geant4 simulation can be executed in a batch
mode.

. A macro file can be specified as an argument.
$ hoge.exe myrun.mac >& myrun.log ( csh)
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Analysis tools

plug-in modules

geometry |
primaries |
physics proces
analysis I
 User coges

f /

GeantdrRyitho ndtﬁﬁaim:e'

winteractivity
wflexible application

configuration

& python”
A

Python Interface Ascripting environment
Mython software bus

Pythonbinding

C++ class library

e \web-ware

QE?QGG? Gridware

e User applications 0
cal Il4 oF al @ University of Tokyo,




MOMO

Env. Panel GGE _ GAG/Gain

Panel for setting

environment variables Geometry Editor Physics List Editor

Geometry.cc PhysicsList.cc MySimulation.cc, *.cc |

|
|
;  Momomake.gmk Geometry.o PhysicsList.o MySimulation.o ,*0 !
|
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MOMOC¢ An example of treatment head

X
Fite Projec elp
Typein GATARGET name Lrac

Fov Vars | em Physics |

File Projec netp

om Pysics
File Bements
-

Combinatien  Append  insent
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Delete

Set GEANTA WORKDIR | /nome yosticah/geantd 7 1

Use VolumesPanel

Water Phantom

54U GEANTY WoRRDI

PLRIODIC TABLE OF THE ELOMIN

L
Lamtnamides

Amides

dicalMomo -

File Project Help
ypein G4TARGET name
Env Vars | em Physics |

set GEANT4 WORKDIR |

i MAteHals™| GAG

‘geanm History Help | Log to_File [/ to_Terminal

[ verbose
ent

Derhose
2in1012 in Tdle

frunfbeamOn 100 ***NULL*** -1
CITE THTaTIO TH1E Wil UE EXECATEd TOT i 0T e
event.
If the third argument (WSelec) is given, the
macro file will be executed only for the first
nSelect events.
numberOfEvent 100

macroFile**NULL™**

nSelect -

Current

[Step#  X(mm) Y(mm) Z(mm) KinE(MeV) dE(MeV) StepLeng Trackleng NextVolume ProcName

0 0.03 0.05103e+03
-0.0333 0.0861 1.03e+03
9 0.1811.03e+03
0.721 1.03e+03
1,12 1.03e+03
211.03e+03
2.64 1.03e+03

0.803

0

0 pcif14 initStep
0.168 0.168  pcff1S Transportation
peff16 Transportation

76

0.548 31 physicalworld Transportation
0142 1.25 pcff17 Transportation
373 0.499 4.05 peff17 msc
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Novice examples
Extended examples
Advanced examples

EXAMPLES
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Novice example NO1

Available in Live DVD

Fixed geometry

., Argas mother volume witlAl cylinderand Pbblock
with Al slices

Incident particle Is @eantino
no physics interactions
. only the transportation process is enabled

Hard coded batch job and verbosi
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Geant 4

Novie Example NO2
Available in Live DVD
Pbtarget, Xegas chambers (parameterized volumes)

All EM processes + decay including charged leptons
and charged hadrons -

Detector response ]

Trajectories and chamber hit collections may be H
stored _

1]

Visualization of detector and event

Command interface introduced -

Can change target, chamber materials, magnetic
field, incident particle type, momentum, etc. at run
time
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Novice Example NO3

Available in Live DVD

A Sampling calorimeter with layers Bbabsorber and
liquid Ar detection gaps (replicas)

27277777%
7 7 5// = /?77777 v . . . e
zéfﬁf//sz%Zi? A Exhaustive material definitions
i Cigiris ol
. Eannac P rel
L A Command interface
A Randomization of incident beam
. /22;37‘37‘;« ML | : :
" 2’65%;52 Z; ;%/%7/ A éljltslj:l;(/l)rproeies:es + decay, with separate production
e -] g - /// : o /] )
z 44244424222225/ g

A Detector response: E deposit, track length in absorbe
and gap

A Visualization tutorial

A Random number seed handling
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Geant 4

Novie Example N0O4

Available in Live DVD

Simplified collider detector
. all kinds of volume definitions

Magnetic field

PYTHIA primary event generator
. Higgs decay by Z0, lepton pairs

Packaged physics list (QGSP)

Event filtering by using stacking
mechanism
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