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Dark Matter candidates - Inelastic Boosted DM search

• general properties: cold, non-baryonic, 

does not dissipate its energy, stable (or 

extremely long lived)

Physics Letters B 780 (2018) 543–552

APPEC Committee Report, arXiv:2104.07634



DEAP-3600



Pulse Shape Discrimination in LAr
PE/S1: total integral of the primary
scintillation pulse (photoelectrons, PE)PSD: tool to distinguish light from a 

recoiling electron and nuclear recoil

IBDM Fprompt region

Analysis steps:

• Calculate number of (expected) signal events (S) per 
time period

• Calculate number of bkg (B) events per time period
• Calculate S/B and appropriate uncertainties.



Main results from previous year
Calculation of all the (kinematic) variables present in the theoretical 
model in a frame of DEAP experiment.

First implementation of the Monte Carlo simulator for DM signal 
together with generation sample data for all working points referenced 
in Giudice paper.

Preparing events visualization using .heprep data format.

Identifying high Fprompt events with Cherenkov radiation present in 
the simulation.

Work-in-progress

Thank you!



Backup



IBDM model

heavy, cold, no direct 
coupling to SM particles 
but pair-annihilates
into two X1’s

light, boosted, interacts 
with SM particles

heavier (than X1), unstable 
dark sector particle

communication with dark 
sector through mixing
with dark photon with 

e+e- pair in FS
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Primary and secondary processes 
with up-scattering off electrons

Model assumption, i.e. reference point(s)

Computed in Giudice's paper with MG MC

Random – used for kinematical 
variables computation in model above

Random at generator level

Calculated from model

General idea:

1. Calculate E/p,Θ, φ for outgoing particles   

2. Generate events with RAT/GEANT4     
3. Do the analysis on real data     



Model implementation



Background



Secondary process



Sub-GeV iBDM results published recently

"Search for Boosted 

Dark Matter in 

COSINE-100",

https://arxiv.org/abs/2

306.00322;

Phys. Rev. Lett. 131, 

201802 (2023)

http:// https:/arxiv.org/abs/2306.00322
http:// https:/arxiv.org/abs/2306.00322
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