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Direct detection of weak-scale dark matter
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Search for Coherent Elastic Scattering of Solar ®B Neutrinos in the XENON1T Dark
Matter Experiment

XENON collaboration, PRL 126 (2021) 091301: 2012.02846 [hep-eX]
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Astrophysical neutrinos and dark matter
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Coherent elastic neutrino-nucleus scattering (CEVNS)

Coherent effects of a weak neutral current

neutrino neutrino Daniel Z. Freedmant
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Complementarity in CEVNS
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Observation of coherent elastic neutrino-nucleus scattering
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Scientific impact of COHERENT results

Non-standard interactions (NSI)

U U v v
¥y
g
i f ()
q q

Independent constraints from oscillation experiments
Heavy mediators parameterized with EFT
Dark hypercharge gauge boson; Dark Z boson; Hidden Sector Fermions
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Barranco et al. 2005, Scholberg 2005; Liao & Marfatia 2017; Lindner et al. 2017; Farzan
et al. 2018; Abdullah et al. 2018, Brdar et al. 2018, Datta et al. 2019
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Nuclear structure

Measurement of the neutron distribution in the nucleus
[Cadeddu, Dordei, Giunti, Li, Zhang, 2019; Aristizibal-Sierra,
Liao, Marfatia, 2019; Hoferichter, Menendez, Schwenk 2020]
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New physics searches with reactors and accelerators
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Next generation dark matter and neutrino detection
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Solar neutrinos
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Supernova neutrinos
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Atmospheric neutrinos
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Next generation dark matter and neutrino detection
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Dark side of the Solar neutrino parameter space
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Oscillation data still allow for large NSI couplings and MSW LMA
dark side solution [Miranda, Valle, Tortola, 2006]

Changes octant of solar angle and sign of mass ordering -0.5 0.0 - 05 1.0

Non-oscillation experiments (e.g. coherent scattering) required to

iitt existing degeneracy Coloma, Denton, Gonzalez-Garcia, Maltoni 2017; Denton,
Farzan, Shoemaker 2018; Denton & Gehrlein 2020



Solar neutrino-electron scattering
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High precision measurement can measure the neutrino luminosity of the Sun [Newstead, Lang, Strigari 2018]



Dark matter with directional detectors
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CEVNS with directional detectors
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https://arxiv.org/abs/2003.11510

CEVNS with directional detectors
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Two community SNOWMASS white papers: CEVNS Theory + Experiment (Strigari/Barbeau/Strauss); G3 dark matter detection (Rafael Lang et al.)




