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- +Our Galaxy is believed to reside in a halo of Dark Matter (DM)

* Direct Dark Matter detection measuring the recoiling nuclei in the elastic scattering of Dark Matter Particles

* Recoiling nuclei (Signal) and electrons (Background) produce different patterns in the detector medium

* WIMP interactions, at a rate as low as 0.1 events/kg/year, must be discriminated against the much higher

background rate

* Important background sources are:
* Neutrinos from sun and atmosphere
* Cosmic rays and cosmogenic activation of
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It is very difficult to discriminate signal and background at |
very low energy [0-20 keV] with traditional approach |
*Deep learning models can improve the discrimination at low \.

* Interaction of the particles with gas is simulated using
either GEANT4 (for ER) or SRIM (for NR) ]
« Detector/readout effects are added to these track i.e. ||
diffusion, camera noise, effective

energies
| * Topological variables were used to train three different deep f‘

lonisation,
fluctuations and geometrical acceptance etc.
* Tracks are reconstructed with an iterative density based
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) scanning algorithm (IDBSCAN) used in [2][3] = | ° Three models are:

o &= e Random Forest Classifier (RFC)
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O | i - * Gradient Boosted Classifier (GBC)

Q | - < « Deep Neural Network (DNN)
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C. Background Rejection of all the models classification '

with 40 and 50 % signal efficiency overall
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