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XENONNT Solar 8B CEVNS Search Results
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XENONNT Under the Gran Sasso Shield
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Elastic Scattering of Dark Matter and Neutrinos

PHYSICAL REVIEW D VOLUME 31, NUMBER 12 15 JUNE 1985

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten
Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544
(Received 7 January 1985)

We consider the possibility that the neutral-current neutrino detector recently proposed by
Drukier and Stodolsky could be used to detect some possible candidates for the dark matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent interactions of typical weak
strength and masses 1—10% GeV; or strongly interacting particles of masses 1—10"* GeV.
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PHYSICAL REVIEW D VOLUME 9, NUMBER 5 1 MARCH 1974

Coherent effects of a weak neutral current

Daniel Z. FreedmanT
National Accelerator Laboratory, Batavia, Illinois 60510

and Institute for Theoreticak Physics, State University of New York, Stony Brook, New York 11790
(Received 15 October 1973; revised manuscript received 19 November 1973)

If there is a weak neutral current, then the elastic scattering process v + A —v + A should
have a sharp coherent forward peak just as ¢ + A —e + A does. Experiments to observe this
peak can give important information on the isospin structure of the neutral current. The
experiments are very difficult, although the estimated cross sections (about 1073 em? on
carbon) are favorable. The coherent cross sections (in contrast to incoherent) are almost
energy-independent. Therefore, energies as low as 100 MeV may be suitable. Quasi-
coherent nuclear excitation processes v + A —v + A*provide possible tests of the conservation of
the weak neutral current. Because of strong coherent effects at very low energies, the
nuclear elastic scattering process may be important in inhibiting cooling by neutrino
emission in stellar collapse and neutron stars.
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D. Akimov et al, Science 357 (2017)
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XENONNT as a Solar Neutrino Detector via CEVNS
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Stability of XENONNT During Science Runs
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Liquid Xenon Purity During Science Runs
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Residual [PE/keV]

Calibration with Mono-energetic Electronic Recoils

Charge Yield [PE/keV]
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Calibration with YBe Neutron Source
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8B CEVNS: Signal Region of Interest
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Fiducial Volume and Exposure
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Analysis Validation with 37Ar
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AC-Sideband Unblinding

The S2 threshold is increased to 120 PE after
sideband unblinding!

Science Expectation Observation P-value Deviation from
Run P (4D) expectation
SRO 122.7 121 0.33 -0.15 sigma
SR1 290.0 310 0.252 1.17 sigma

The remaining differences are considered
potential systematical uncertainties! (<10%)
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Electronic Recoil Background
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Neutron Background
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Wall events rate /t/y

Surface Background

SRO CEVNS-search Surface Background
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Final background prediction:
SRO: < 0.12 Events
SR1: < 0.23 Events

A negligible component in this analysis
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Final Prediction of 8B Signal and Background
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We expect solar 8B neutrinos at a median significance
of ~20, with a counting-only analysis
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Projected Discovery Potential of 8B Signals

: : C g --- Median discovery significance
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We expect to see solar 8B neutrinos at >3(2) sigma significance with a probability of
0.48 (0.80), with a full 4-D analysis
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Results from Unblinding, 07/03/2024
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Data agrees with the signal + background expectation!



Results from the Unblinding

Background Background + Nominal

Component only fit 8B fit Expectation
Background-only fit Unconstrained fit
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No significant deviation to the background and signal expectation!



S2 BDT score

Visualization of Events — Piechart plots
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Results from Unblinding

Asymptotic discovery significance Z Publication in preparation
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The background-only hypothesis is disfavored solar 8B flux measurement via CEVNS as

at 2. /30 [1.72, 10.6] x 106 cm-2 s-1 at 90% C.L.
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First Measurement of CEVNS with a Xe Target
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Summary and Outlook
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XENONNT measures the CEVNS signal in Xe ~ With more exposure, we expect to measure the

from solar 8B neutrinos for the first time! solar 8B neutrino signal at higher significance

and to better constrain the 8B neutrino flux .



