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Outline

• Geant4 Web Application: 

http://g4validation.fnal.gov:8080/G4WebAppNG/

• User editing interface

• Experimental Data Browser improvements

• Database schema extension

• Geant4 Simulation:

• Pion-matter Cross section (Xs) tests

• Simulation and experimental data comparison
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http://g4validation.fnal.gov:8080/G4WebAppNG/


What is Geant4?
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• Open-source toolkit for all particle interactions in matter

• Contains physics models for these interactions 

– Energy scale from eV (chemistry) to TeV (high energy physics)

• Important for high energy physics, nuclear and accelerator 

physics, and studies in medical and space science.

• Constantly checked against experimental data and improved

A small group of randomized cells 
in Geant4 being irradiated by 
kilovoltage x-rays in the current 
work at the University of Adelaide 
in South Australia.

M Douglass et al.



Geant4 Validation Repository Framework
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Experimental data

Geant4 Simulation 
Results

Stores both in form 
of images with meta 
data or raw data 
points. 

Data access object 
software design 
pattern with an 

abstract interface to 
the database

User interface
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Web Application Development

• Java development using open-source PrimeFaces library

– Webpage HTML user interface

• Requested features from my work:

– Protect against malformed user inputs

– Staged delete

– Default display
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http://www.primefaces.org/showcase/index.xhtml


Edit Test – Masked/Dictionary Entries
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Geant4 Simulation Development

• Simulations run will be put into Geant4 database

– Using Python and ROOT scripts to automate data generation

• User will see data in web application test result browser

• Geant4 simulations compared to experimental data

– Looked at pion interactions in matter

– Useful for experiments like LARiAT for detector response and 

measurement results validation
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Added Data – Experimental Data Browser
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Geant4 Event Simulation
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Incident 
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nuclear 
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scattered 
particles 
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All 
simulations 
done with 
G4 Version 
10.01.p02

Geant4 
Simulation 
(lines) agree 
nicely with 
experimental 
data (dots)



Geant4 total cross section simulation vs. data (Ashery)
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C1*(atomic mass)^C2

total cross section fit results 

Geant4
C2 = 0.67 +/- .01

Experimental data
C2 = 0.70+/- .008

Close to expected C2 = 0.66

40

Liquid 
Argon

Geant4 at 
300 MeV

Ashery at 
315 MeV



Conclusion

• PostgreSQL database development

• Programming with Java and HTML and modern web 

application framework

• Simulation automation with Python and Root

• Cross-section experimental procedure

• Experimental physics versus simulation
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BACKUP SLIDES

• Geant4 Dicello et al. Display table

• Database schema implementation

• Total cross section plot
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Experimental Data Browser – Dicello et al.
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Replace xyexpdata elements (i.e. nameofexperiment) with reference to 

unique experiment description table (expdes)

Experimental data relates to simulated data (testdes) so that they both can 

be overlaid

Default Display – Extension of Database Schema
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