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Abstract: Solar neutrinos are an inevitable background to any dark matter direct detection experiment as they closely mimic the signature of dark
matter. In this talk, | will discuss the effects of solar neutrinos on the reach of dark matter-electron scattering experiments, with a focus on
semiconductor and xenon-based detectors. In addition, | will present the prospects of measuring and understanding the various solar neutrino
components using the same detectors, as well as the effects of non-standard neutrino interactions, thus turning solar neutrinos from a background to
an interesting signal in their own right.
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DM-e limits in 2018
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DM-e limits in 2021
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Looking forward
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Dark Photon DM
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Dark Photon DM

]0—13

[0

e

]0—16

10—17

E Dark photon DM
absorption

Oscura (30 kg—yr)

10 10?
my [eV]

Pirsa: 22030020 Page 7/47



DM Direct Detection
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direct detection
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direct detection

]

S, 1041

10-43 XENON1T (2018)
Phys.Rev.Lett. 121 (2018) no. 11,111302

1045

solar neutrinos

10-47 | e XN

atmospheric +
supernova

1 10 100 1000 102

DM-nucleon cross-section [cm?2

1049

Pirsa: 22030020 Page 11/47



CEVNS

coherent neutrino-nucleus scattering
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coherent neutrino-nucleus
scattering
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coherent neutrino-nucleus
scattering

do e
— Q) =
dENR 47 Ty (

.

Qu =N — Z(1 — 4sin® 8,,)

my EnNr
22

) IT\Q(ENR)

F(Enp) ~1

¥ v

do dN, \\/

— Ne MT dE, :
. /Em o G : 70

/ \
Emin e 7nNENR
i = 2

A

dR
dENR

Pirsa: 22030020 Page 14/47



coherent neutrino-nucleus
scattering
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direct detection
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Solar Neutrinos
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coherent neutrino-nucleus
scattering
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solar neutrino rates
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direct detection
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solar neutrino rates
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Lindhard model
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solar neutrinos
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solar neutrinos
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ionization efficiency

but not at low energies for silicon
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electron recon energy
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solar neutrinos
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Act I: neutrinos as
background
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No. of events per kg.year

DM vs. neutrino spectra
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DM-e- scattering
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DM-e- scattering
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DM absorption
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DM absorption
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R. Essig,
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take-away

e solar neutrinos are only an important background
for DM-e scattering in semiconductors for
exposures above 1 kg-year

* they are already important for xenon at 100 g-years

« they are important for absorption at ~1 kg-year in
both semiconductors and xenon
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Act II: neutrinos as
signal
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why is direct detection
(potentially) interesting?

measure pure neutral current 8B spectrum for the first time

allows for first direct measurement of neutrino survival
probability in “transition region”

could probe lower energies than existing SNO
measurements

measure survival probability in “vacuum” region
help understanding of “solar abundance problem”

non-standard interactions
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CEVNS

coherent neutrino-nucleus scattering
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(Si) Recoil Spectra
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Simplified Models
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Simplified Models

Projected Vector Sensitivity
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implified Models

Projected Vector Sensitivity
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