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Overview

‘DM Direct detection principle

'Coherent neutrino -nucleus scattering (CnNS)
'CnNS as irreducible background

'SM Neutrino Discovery Limit
'Flavour-independent BSM
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'Flavour-dependent BSM



Principle of WIMP Direct Detection

A possible interaction between WIMP and
Elastic scattering nuclei
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Coherent Neutrino -Nucleus Scattering (CnNS) Tt
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Total Neutrino Flux
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Neutrino
Discovery Limit -1

How to describe consistently

when do neutrinos become

relevant?

Real experiment
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LNGS - Xe target
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Neutrino Discovery Limit -4
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{1 Flavour independent

Simplified models (scalar and vector) coupling with both DM and

neutrinos
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Neutral Current Non -Standard Interactions (NC-NSI)
B. Dutta et. al. - Phys. Lett. B773 (2017) 242

D. Aristizabal Sierra - arXiv:1712.09667
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Flavour Independent - Vector Mediator
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Vector Mediator - LNGS - 10* ton-year
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Flavour dependent scenariot NC-NSI

Parametrization of

BSM physics
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Current Limits - NSI
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Recoll rate with NSI

We must include Neutrino at
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Summary

{ Future Direct Detection experiments will be sensitive to CNSN, opening another window to
study neutrino physics.

1 An absenceof a WIMP signal put limits in ainteraction that affects both DM and ns.
1 Improvements on the measurementsof neutrino fluxes and/or a detection of the CNSN.

1 Flavour independent scenarioscan be constrained by current limits, but they can be sensitive
to other experimental data

91 Flavour dependent BSM interactions are more constrained due to neutrino oscillation physics
9 Neutrino physics and DM physics might be interconected.

1 Important to study the interplay between thesetwo invisible particles.
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Quantum Mechanical Coherence
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Profile Likelihood ¢ Neutrino Floor
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Maximum Likelihood
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Vector Scenario

Number of Events

T T 1T I [
----- NSI backgrounc_!
DM+v

DM signal only ]
----- SM background.
DM +SMv

Scalar Scenario

N

Number of Events

NSI background
DM+v

DM signal only |
SM background |
DM + SM v

Ep [keV]

10

35






