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Current Status
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• We did energy containment studies for both LAr and LKr

- Lepton simulation (e-, mu-, tau-) using Geant4

- Containment for tau- looks quite good considering missing energy of neutrino

• The hadronic shower from  interactions is also helpful for  recognition. In order to look 
into the signatures of  events in the detector, we started to work on the simulation of 

- Neutrino simulation is not well supported by Geant4 due to the complexity of neutrino interactions

- The default GENIE doesn’t have the cross-section splines above 100 GeV. The cross-section 
splines need to be calculated in advance. We’ll need to consider  with energy up to several TeV

- Need to read kinematics of final state particles from GENIE and input those to Geant4, in order to 
study the event topology of  interactions
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GENIE cross section graph

-Ar interactions in GENIEντ
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• Found a pre-calculated spline for -Ar interactions, with energy up to 999 GeV

- Will use this spline for now, as the placeholder to develop the interface in Geant4 application to read GENIE results

• As pointed out by Felix, there is a new dedicated interaction model for high energy neutrino interactions in 
GENIE called HEDIS (high energy DIS): https://arxiv.org/abs/2106.09381 

- It’s available in the GENIE repository (master branch), but not a released version of GENIE

- Consider to move to the newer version of GENIE in the future, need more understanding on the simulation results

ντ

https://arxiv.org/abs/2106.09381
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Importing GENIE events to Geant4
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• Gean4 doesn’t know 
anything about GENIE 
formats (.ghep.root). What 
we’re doing now is 

- to link to GENIE libraries, so 
we can have a dictionary for 
the ROOT file format

- read in the event record and 
then loop over the particles 
in the event record

• This work is in progress, 
hope to have some results 
soon.
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Energy Containment

• Electron shower in LAr
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Energy Containment

•  in LAr: missing energy from  decayτ− τ−

https://arxiv.org/pdf/2007.00015.pdf
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Energy Containment
• Krypton has better energy containment 

ability as expected
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 recognitionντ
• For  recognition, we need to consider the backgrounds

- Muon flux from the interaction point

-  

ντ

νμ/νe

Numbers from Milind’s slides


