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Presentation 1Presentation 1

• Hajime presented “Geant4 Web Applications –
its design and use”g
– Web framework based on MVC model

Working examples of the model– Working examples of the model
• Pythonized Geant4

Si P di t t i l ti• SimPy, a discrete system simulation

• User written simulation

f h b– Demonstration of the running prototype web 
server

– Possible use cases



Model which produces dataModel which produces data

• Geant4’s outputs can be sent to client
– G4cout, by SetG4coutDestination to client’s browser

– File output to client’s browser

– Visualization outputsVisualization outputs
• Heprep files to client’s Wired

• Vrml file to client’s VRML viewers

• Dawn file to client’s DawnViewer

• OpenGL’s PS file to client’s PS viewer <= John recalled us this

– Analysis output
• Root file to client’s Root 

• Root’s JPEG file to client’s viewer





Presentation 2Presentation 2
• Koichi presented mainly the client side design 

and prototype implementation using Ajax
• Web 2.0 or rich client is our pre-requisitep q

– Better user interaction, like the typical example of 
Google map

– Design transparency: GUI programming is now 
separated from Geant4 and is moved to client side

– Communication with Web server is based on DOM or 
JSON, in the context of Ajax

• Ajax based GUI 
– Design for Geant4 for Education and implementation 

using Ext.js, an  Ajax library
– Design of Geant4 Virtual laboratory
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Exercise 1: Annihilation of a positron

Educational Courseware on Elementary Particle Physics

Exercise 1: Annihilation of a positron Author: M. Maire (LAPP Annecy)

Description

Electron-positron annihilation into two photons

Geometry /… Physics List Primary Pa… Detector Experiment Questions / …

Electron-positron annihilation occurs when an electron and a positron (the electron's anti-
particle) collide. The result of the collision is the conversion of the electron and positron and the 
creation of gamma ray photons or, less often, other particles.

In the most common case, two photons are created, each with energy equal to the rest energy of 
the electron or positron (511 keV). Since the system had zero linear momentum before the 

ihil ti th itt d i it di ti

Naturally occurring 
electron-positron 
annihilation as a result of 
beta plus decayannihilation, the gamma rays are emitted in opposite directions.

This process is the physical phenomenon relied on as the basis of PET imaging. Also used as a 
method of measuring the Fermi surface and Band structure in metals.

beta plus decay

Micro-view of the interaction

This is the annihilation of a positron in fly (left), or at rest (right), within a given material.

Feynman Diagram of 
Electron-Positron 
Annihilation

Micro-view of the interaction
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Exercise 1: Annihilation of a positron

Educational Courseware on Elementary Particle Physics

Exercise 1: Annihilation of a positron Author: M. Maire (LAPP Annecy)

Description

Geometry and Material 

Geometry /… Physics List Primary Pa… Detector Experiment Questions / …

There a simple cube in the “Virtual Laboratory” Set a cube size and choose a material inside

Geometry 

There a simple cube in the Virtual Laboratory . Set a cube size and choose a material inside 
the cube.

Cube Size
X: unit…

M t i l

Y:

Z: 

unit…

unit…

Material

Standard Material (NIST) select a material …

Name Density
(g/cm3)

Z Potential (eV) #comp State

Composite

lAdd El

Density
:

unit…

G4_CSI 4.5 - 12.1 2 -

Element Ratio

Na 1.0

I 1.0

molAdd Element
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Exercise 1: Annihilation of a positron

Educational Courseware on Elementary Particle Physics

Exercise 1: Annihilation of a positron Author: M. Maire (LAPP Annecy)

OutputDescription Geometry /… Primary Pa… Detector Experiment Questions / …Physics List

Let’s Experiment 
Log Vis. Analysis My Docs.

Are you ready for an experiment? Let’s beam On!

Check your settingCheck your setting

Run Condition Vis ali ation O tp t

DownloadDownload

1# of events:

Tracking Verbosity: 0

Run Condition 

HEPREP

Visualization Output 
✔

DAWN✔

VRML✔

Run Control

Current Status: IdleIdle

Console

StartStart AbortAbort

*************************************************************
Geant4 version Name: geant4-08-02-patch-01    (23-February-2007)

Copyright : Geant4 Collaboration
Reference : NIM A 506 (2003), 250-303

WWW : http://cern.ch/geant4
************************************************************* Interface DesignInterface Design
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Visualization Manager instantiating...
Visualization Manager initialising...
Registering graphics systems...

Interface DesignInterface Design
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Introduction of ESA’s on-going deployment 
of Web servicesof Web services 

• After the precedent two presentation, Fang 
i d d ESA’ W b b d i iintroduced ESA’s Web-based services, in 
particular, Mulassis
– Well defined Geant4 application for specific user 

groups
– User interface on the browser are tuned for that 

purpose
– Use of PHP-based server side scripting
– User interface on a  browser is used to create a 

macro file,
• executed on the server for a short job 
• downloaded and executed in local machine for production
• Pre-build applications are distributed



Discussions
• Interest in providing Geant4 examples as Web 

applicationspp

• Questions about the work required to convert 
th i ti G t4 li ti i t W bthe existing Geant4 application into a Web 
application
– In case of Mulassis, there are automatic tools for 

exposing messenger commands to php.

– In case of  Geant4Py, wrapping out existing 
applications is hand-made, but an easy job.applications is hand made, but an easy job.

– Design/Implementation of client side (Control 
Panel) is a main task in both casesPanel) is a main task in both cases


