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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
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Search for Coherent Elastic Scattering of Solar ®B Neutrinos in the XENON1T Dark
Matter Experiment
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https://arxiv.org/abs/2012.02846
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Solar neutrinos & CEVNS detection

Looks like a 6 GeV WIMP
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The first detection of CEVNS from astrophysical sources likely from 8B solar neutrinos



Solar neutrinos & electron scattering
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- Borexino multi-component analysis of the Solar neutrino spectrum with ~ 150 keV electron threshold
[Borexino Collaboration, Phys.Rev.D 100 (2019) 8, 082004 1707.09279]

* Discovery of the the CNO component of the Solar neutrino flux [Borexino collaboration,
Nature 587 (2020) 577-582 2006.15115]; implications for solar metallicity



https://arxiv.org/abs/1707.09279
https://arxiv.org/abs/2006.15115
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Next generation dark matter and neutrino detection
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Next generation dark matter and neutrino detection
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Detection of solar neutrinos
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Detection of solar neutrinos
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Detection of all components of the solar
neutrino flux requires reduction of the 2-
neutrino double beta decay background

Newstead, Strigari, Lang 2018



Detection of low-energy atmospheric neutrinos
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- Identification of atmospheric neutrino flux component depends on systematics in measurements
of the atmospheric neutrino flux [Newstead, Lang, Strigari 2021; Zhuang, Strigari, Lang 2022]

 Detection of DSNB likely requires exposure > 10 kton-yr [Strigari 2009; Suliga et al. 2022



CEVNS & neutrinos from Galactic supernova
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Residual [ cpd/100t]

Time variation of solar neutrinos
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Time variation of solar neutrinos
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Location and time dependence of atmospheric neutrinos
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Dark matter and solar neutrinos with directional detectors
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Dark mater & CEVNS

Serenelli et al. 2011
Solar Neutrino Spectra (+£10)
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Measurement of CEVNS cross section
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« COHERENT energy and timing data not yet sensitive to flavor separation
« Cross section precision may be reduced to few percent (Snowmass WP, 2204.04575)

COHERENT collaboration 2021



Precision measurement of CEVNS cross section

T, keV

- Radiative corrections to the CEVNS cross section induce flavor dependences [sehgal 1985; Cadeddu et al. 2019;
Tomalak et al. 2021]

 Percent-level measurements of the cross section would be sensitive to these processes

- Terrestrial and astrophysical sources still affected by systematic uncertainties



Re-visiting the neutrino floor/fog
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Measurement of CEVNS cross section in terrestrial experiments calibrate location of neutrino background



New physics neutrino interactions
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dark side solution [Miranda, Valle, Tortola, 2006]

Coloma, Denton, Gonzalez-Garcia, Maltoni 2017; Denton,

Changes octant of solar angle and sign of mass ordering
Farzan, Shoemaker 2018; Denton & Gehrlein 2020

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



CEVNS with directional detectors
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Coherent elastic neutrino-nucleus scattering with the vVBDX-DRIFT directional detector at next
generation neutrino facilities
D. Aristizabal Sierra,’?> * Bhaskar Dutta,> T Doojin Kim,* * Daniel Snowden-Ifft,* ® and Louis E. Strigari> 1
Rock Neutron Backgrounds from Fermilab Neutrino Beamlines @0‘9
in the YBDX-DRIFT Detector Q
2%
Recoil energy threshold proportional to pressure QO

Max rate @ 400 Torr CS.
Significant detection, ~400 events for 7 yrs with 10 cubic m



Dark matter & CEVNS physics with terrestrial and astrophysical sources
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Physics Opportunities in the ORNL Spallation Neutron Source Second Target
Station Era
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