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USER INTERFACE

Overall structure
UI terminal
Batch mode
Python interface
Momo
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Geant4 (User) Interface and Applications

simple readline
tcsh-like shell 

UI session
UI macro

UI command

Geant4

Python Interface

Motif widgets
Java (GAG)

Intercoms

macro script Python Front End

>>> import Geant4

C++ classes are directly bridged.

GUI Tools

MOMO; Java-based tools 
- for editing Geometry/Physics List
- interactive session (GAG)

OpenScientist; interactive environment

Analysis Tools
AIDA Interface

- JAS3
ROOT
Python binding
- PAIDA
- ROOT-Python

User Applications (C++)

PythonizedApplications

-Dynamic configuration of 
user applications

- GUIs / web app.-s

Interactive Session

Python as 
software component busTerminal Front End GUI Front EndBatch
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Interactive Front End

Command Line Interface

G4UIterminalςsimple readlinefront end
¸ runs on all Geant4-supported platforms

¸ G4UItcshςtcsh-like front end with command completion, history, etc.
V as a functional module of G4UIterminal

V runs only on Linux/Solaris/Win-Cygwin

GUI Interface

G4UIXm, G4UIXaw, G4UIXWin32
¸ G4UIterminal implemented over Motif, Athena and WIN32 widgets

¸ runs on Unix/Linux and Windows, respectively

G4UIGAG
¸ interface with GAG/MOMO, Java-based GUI interface

¸ runs on all Geant4 platforms
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A Simple Geant4 User Session
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OpenGL Viewer

Terminal Session

UI command tree

read line front end
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Geant4 UI command

A command consists of 

¸ Command directory

¸ Command

¸ Parameter(s)

A parameter can be a type of string, boolean, integer or double.

¸ Space is a delimiter.

¸ Use double-quotes (ñò) for string with space(s).

A parameter may be ñomittableò. 

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

¸ Default value is either ópredefined default valueôor ócurrent valueôaccording to its 

definition.

¸ A default value can be specified by ñ!ò;

/dir/command ! second

/run/ verbose 1

/ vis /viewer/ flush
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Built-in Commands

There are built-in commands roughly organized according to Geant4 
categories.

Idle> ls
Command directory path : /
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.
/particle/   Particle control commands.
/process/   Process Table control commands.
/material/   Commands for Materials
/ vis /   Visualization commands.
/gun/   Particle Gun control commands.

Commands : 
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Extra UI Command Functionality

G4UI command takes care of

¸Wrong application state

¸Wrong type of parameter

¸Insufficient number of parameters

¸Parameter out of its range

VFor integer or double type parameter

¸Parameter out of its candidate list

VFor string type parameter

¸Command not found
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UI Macro and Batch Mode

Macro file contains a series of UI commands.
¸ά#έ ƛǎ ǳǎŜŘ ŦƻǊ ŀ ŎƻƳƳŜƴǘ ƭƛƴŜΦ
VCƛǊǎǘ άІέ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭƛƴŜ ǿƛƭƭ ōŜ ƛƎƴƻǊŜŘΦ

VComment lines will be echoed if /control/verbose is set to 2.

¸Macro file can be executed 
Vinteractively 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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Python Front End
C++ class library

Python Interface

Pythonbinding

Åscripting environment
ÅPython software bus

ωinteractivity
ωflexible application 
configuration

GUI tools

geometry

primaries

physics process

analysis

User codes

plug-in modules

User applications

Geant4 Python Interface

Service tools

web-ware

Grid-ware

Analysis tools
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MOMO (environments/MOMO/)

MOMO

GGE GPEEnv. Panel
GAG/Gain

Panel for setting
environment variables Geometry Editor Physics List Editor

Momomake.gmk
Geometry.cc
Geometry.o

PhysicsList.cc
PhysicsList.o

MySimulation.cc, *.cc
MySimulation.o , *.o

compile them!

User Applications w/ GAG interface
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MOMO ςAn example of treatment head
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EXAMPLES

Novice examples

Extended examples

Advanced examples
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Novice example N01

Fixed geometry
¸Argas mother volume with Al cylinder and Pbblock 

with Al slices 

Incident particle is a geantino
¸ no physics interactions 

¸only the transportation process is enabled 

Hard coded batch job and verbosity 

Available in Live DVD
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Novie Example N02

Pbtarget, Xegas chambers (parameterized volumes)

All EM processes + decay including charged leptons 
and charged hadrons

Detector response
¸ Trajectories and chamber hit collections may be 

stored

Visualization of detector and event

Command interface introduced
¸ Can change target, chamber materials, magnetic 

field, incident particle type, momentum, etc. at run 
time 

Available in Live DVD
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Novice Example N03

Å Sampling calorimeter with layers of Pbabsorber and 
liquid Ar detection gaps (replicas)

Å Exhaustive material definitions

Å Command interface

Å Randomization of incident beam

Å All EM processes + decay, with separate production 
cuts for g, e+, e-

Å Detector response: E deposit, track length in absorber 
and gap

Å Visualization tutorial

Å Random number seed handling

Available in Live DVD

16



Geant4 Seminar @ University of Tokyo, Japan12 Feb, 2008

Novie Example N04

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

Available in Live DVD
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