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LDM – Signal Study
● I’ve done some practice runs to simulate DM and detector interaction. However, 

after some discussion about this, we found that this has some problem.

Simulated 10,000 interactions
10 GeV monochromatic DM beam
m

DM
 = 1 GeV/c2 & m

A’
=0.5m

DM

Scalar DM tune
(GDM18_00b_00_000)

Geometry: DUNE ND LAr (nd_hall_only_lar.gdml)

It is supposed to be look 
like a decreasing pattern 
according to the shape of 
DM-e scattering cross 
section. 

In some sense, it looks like 
a spectrum of recoiled DM 
spectrum, not the electron 
spectrum. 

→ problem in my analysis 
script?

Energy of leading lepton in final state (GeV)
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gevdump
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LDM – Background Study

● I think I can start a validation study for background simulation.

● To me, the results from practice runs seem natural.

– nEvent : 8,000 / Flux: υμ DUNE ND (1.5m target) / Geometry: nd_hall_only_lar.gdml 
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LDM – Background Study

Flux: υμ DUNE ND (1.5m target)
nEvent: 8000 / Geometry: LAr only

Recoiled Proton Energy Spectrum
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LDM – Background Study

Flux: υμ DUNE ND (1.5m target)
nEvent: 8000 / Geometry: LAr only

Recoiled Proton Angular Spectrum
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LDM – Background Study

Flux: υμ DUNE ND (1.5m target)
nEvent: 8000 / Geometry: LAr only

Recoiled Proton Angular Spectrum
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Summary

● Signal study

– I think the GENIE software setup with the dark matter module is almost done.

– But there are some problems related to my analysis skill and this is needed to be 

improved. I’d like to investigate this further by discussing it with other colleagues.

● Background study

– The practice run result seems reasonable.

– However, before we move on to G4 edep-sim study for detector simulation, I would 

like to check the current result to make sure that the reliability of the simulation.

– I'm thinking about the strategy for this validation study, but I also would like to listen 

to your comment or guide for this validation study.
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