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The problem in direct detection
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Boosted DM to the rescue!

* Fraction of DM with boosted kinetic energies 15 > m, vy,
* Recoil energy no longer mass suppressed

* Oftenirreducible, since we already assume
interactions for detection » Comes for free!
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Boosted DM to the rescue!

* Fraction of DM with boosted kinetic energies I > m, Vg,
* Recoil energy no longer mass suppressed

* Oftenirreducible, since we already assume
interactions for detection » Comes for free!

We use neutrinos from Diffuse
Supernova Neutrino Background (DSNB)
for upscattering of leptophilic DM
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Why boosting with the DSNB?

* Abundant flux at MeV energies
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* v-DM interactions can arise naturally in

leptophilic models

* Probe of joint e-DM and v-DM
Interaction
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The boost...

Local upscattering rate “{a\Sw
of DM by DSNB Integrate all lines of sight
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... and the brake

Underground direct detection sites

Energy loss from elastic scattering
before detection leads to flux attenuation

Ty, . T doy,
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Conservative: Purely elastic, no multiple
scattering, no deflection
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... and the brake

Underground direct detection sites

Energy loss from elastic scattering
before detection leads to flux attenuation

Ty, . T doy,
E(a:)——Zm(x)/o deTzd—E

1

Conservative: Purely elastic, no multiple
scattering, no deflection
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Previously: Analytic
approximation

 Constant cross section only
* Assumptions on kinematics

Does not apply here!



... and the brake

Underground direct detection sites

Energy loss from elastic scattering
before detection leads to flux attenuation

e NEW: Full numerical solution
Ux () = —Zm(az)/ "o TZ_% + No additional

0 ‘ approximations
* Enables model dependent
Conservative: Purely elastic, no multiple studies
scattering, no deflection & Numerically challenging /
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Effect of attenuation

Attenuation for constant cross section
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XENONnT (90% CL)

Effect of attenuation " F—mm T T
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Attenuation for constant cross section
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XENONnT (90% CL)

Effect of attenuation R S R
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Attenuation for constant cross section
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The role of energy dependence

Non relativistic DM mapped on
effective cross section
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The role of energy dependence

e e €
X X X
Non relativistic DM mapped on Boosted DM (semi-)relativistic
effective cross section g > am,
2.2 2 el .
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(g + M2 4) interaction?
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Energy dependence matters!

_XENONnT (90% CL)

Limits for leptophilic Z' toy-model o
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Energy dependence matters!

XENONnT WWECL
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Beyond DSNB?
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Summary

Unique testing ground for DM-lepton
interactions complementing other v-DM
probes.

Boosted DM comes for free - we should
exploit it.

Energy dependence and correct treatment
of attenuation matter.

Implications beyond DSNB boosted DM.
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Thank you!
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Understanding attenuation
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