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Hans Wenzel 
 
LArIAT Collaboration Meeting 
July 10th 2014  

Expectations for LArIAT contributions to 
Geant4 and what do you expect from Geant4?  
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Outline 

• Who are we? 
•  about myself 

• What are the planned measurements  
•  Tool we are working on 

• Geant 4 validation repository 
•  Artg4tk 
• Modular physics lists/factories 
• Numi beam line 

• Expectations 
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The PDS Group  

Group leader: Daniel Elvira  
Deputy: Krzysztof Genser  
 
Geant 4: Robert Hatcher, Julia Yarba, Hans 
Wenzel, Krzysztof  
Summer student: Kelly Barnett  
 
Genie: Gabriel Perdue, Tomasz Golan, 
Robert, Julia 
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Hhcal (PbWO) LArTPC 

homogeneous yes yes 
Total absorption yes (yes) 
Dual readout Yes  (Sz + Cerenkov light) Charge + Sz 
Radiation length(cm) 0.89  14.0 
Interaction length 20.7 83. 
Density [g/cm3] 8.29 1.4 

Working on calorimeter R&D (specifically homogeneous, total absorption 
dual readout calorimeter (hhcal)). arg4tk/CaTs were developed as 
modular frameworks for fast prototyping allowing to make complete use 
of geant4. We instrumented the simulation so that we could study the 
particles/processes contributing to the signal. Understand the mechanism 
of compensation in a DR calorimeter. Guide for test beam studies. 
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LAriAT Planned measurements 
•  Visible energy calibration dE/dx, Birks etc.  
•  PID methods 
•  e/gamma shower separation 
•  Muon sign determination 
•  Antiproton stars (why not spallation processes?) 
à Got excited: All looks interesting and looks like we could  
contribute expertize and look in detail how geant 4 performs.   
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The geant 4 Validation repository  
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The tool 

Central repository (Database) of tests, where a test is a comparison of experimental 
data with simulation. 
Test and experimental data are stored as plots (blobs), data arrays or histograms 
with metadata (tags, testdes, publications…) in the data base. The web application 
allows to View the tests. We distinguish what can be seen by the public and by 
collaborators 

Fermilab db group 

VM on Fermi Cloud 

http://g4validation.fnal.gov:8080/G4ValidationWebApp/ 
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Menus don’t allow to refine the selection  
Only (test/reaction) 



July 10th , 2014 LAriAT Collaboration  Meeting 10 

Allows to select by : 
 target 

  secondaries 
 reaction 
 beamenergy 
 …. 
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e.g. Steve Dytman 
proposed  
that we look at various  
experimental data sets 
relevant to neutrino  
detector response. Used  
Artg4tk to implement test. 
à Very useful will present 

the plots to the experts 
in geant 4 hadronic 
working group. 

à will add more tests.  
à Results and exp. data 

will be stored in 
validation repository 

 

Neutron (542MeV)  
induced proton production 
on thin Copper. Comparison 
of Franz et. al. data to  
Bertini and binary cascade 
model 

Expectation:  
Tell us what processes 
are important to you à 
tailor physics list to 
your needs 
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StoppingCalorimeterSD 
Pro. ArtCalorimeterHit 

January   9th   2014 Hans Wenzel           

Cerenkov 
Radiator 

Motivation: Modular system  
build detector from predefined components, 
geometry sensitive detectors described in ext. gdml,  

PhotonSD 
produces ArtPhotonHits 

Particle ID 

Tracker 

EM Hadronic 

µ	



TrackerSD 
produces ArtTrackerHits 

DRCalorimeterSD 
produces ArtDRCalorimeterHits 

BeamDump Currently implemented 
PhotonSD 
TrackerSD 
CalorimeterSD 
DRCalorimeterSD 
InteractionID 
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Instrumented to analyze contributionby particle/process 

March   6th   2014 Hans Wenzel           

Event:  31  
DRCaloHit collection size:  3196  
Particle: ETot   8847.8  MeV  
Particle: Fragment   1.37509 %  
Particle: alpha   0.604975 %  
Particle: deuteron   0.0952639 %  
Particle: e+   15.5078 %  
Particle: e-   44.0526 %  
Particle: gamma   2.62586 %  
Particle: neutron   0.505972 %  
Particle: other   0 %  
Particle: pi+   0.715708 %  
Particle: pi-   7.14516 %  
Particle: proton   27.3716 %  
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Composition of Ionization and Cerenkov response  in π- 
showers  

Fraction of total deposited energy [%] 
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Cerenkov light in PbF2 Crystal 

March   6th   2014 Hans Wenzel           

PbF2: no scintillation,  
           Good Cerenkov radiator, 
            used for em calorimeters 

 
      ParticleGunAction: { 
      name: "ParticleGun"        
      NParticle: 1 
      Name: "proton" 
      Direction: [ 0,  0,  1  ] 
      Energy: 10. 
      Position: [ 0,  0,  -10.  ] 
    } 
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Liquid Argon in artg4tk 

γ	



e- 

e/γ separation 

Containment: 
1GeV e- 

length/diameter: 
0.5,1,2,4 m 
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Expectations 

•  Good collaboration, be included in discussions, access 
to data 

•  Let us know what measurement you want to doà we 
can figure out how to contribute. 

•  Let us know what processes/experimental data  are 
important to you à validate geant 4 à  add to test 
suite/ validation repository 

•  Let us know what help you need from us e.g. tailored 
physics list for detector response/particle production…. 
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Backup slides 
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Data base schema for exp. Data 


