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XENONNT : Dark Matter Direct Detection
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Science Data and Science Results from XENONRT
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Science Data and Science Results from XENONRNT
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The ‘Neutrino Fog’ for DM Direct Detection
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Solar 8B CEVNS: Very Low Energy NR

e Expect only 0.23 in the SRO WIMPs search with 3-fold
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Solar 8B CEVNS: Very Low Energy NR

e Expect only 0.23 in the SRO WIMPs search with 3-fold
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Signal: NR Calibration with 88YBe
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cS2 [PE]

200 GeV/c? WIMP
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Background: Accidental Coincidence (AC)
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AC Discrimination: by Correlations to HE peaks
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Final Predictions
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Rehearsal: search for Ar37 L-shell EC (0.27 keV ER)

* Validate the AC model method oo
® Test the 4-dimension inference framework Q‘;
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Results
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Events per bin
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First measurement of Solar 8B CEVNS

XENON

e Discovery significance: 2.73 ¢ (1/300 chance " SN0, 2015

to be background only) [ | XENONIT, 2021
e Measured 8B flux: (4.732) x 10°%cm™?s~! L | ENONT. 2024

' ' ' (This Work)

® Fix flux = First measurement of CEVNS on Xe e

target 9

2 4F

® 5o discovery & precision measurement in & 90% CL threshold

reach for XENONNT with future data 8 68% CL threshold

|
o) 10 15 20
8B neutrino flux [10% cm—2s71]
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Similar result from PandaX-4T (Phys. Rev. Lett. 133, 191001 (2024))



First measurement of Solar 8B CEvNS

XENON
SNS - Solar Reactor
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Search for Light WIMPs in the neutrino fog

—41
® Use same dataset and analysis 10 (A): SI DM-nucleon scattering
framework for 8B CEVNS search | 0-42
£
e 3B CEVNS as background S -43
o
e No excess above backgrounds S 1 0-44 PandaX-4T S2-only (2023)
® New limit set EI: 1045
a
® First step into the neutrino fog 10—46
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A.U.

Validation on Science data ACSideband

. . . XENON
Determine Systematic Uncertainty
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e ‘Unblind’ shows within 2-sigma, use the statistic N Quantile of ¢52 _Quantile of 82 /&t
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150 i !
- 1
® AD GoF test: p-value=0.17 5 125} ! 5 leor
5 100k 5 100 F
Dataset | Predicted | Observed |Relative Uncertainty § L g -5 |
SRO | 122.7 121 9.04% 3ol 5 g0l
SR1 302.5 326 5.76% 25 25 -
Total 425.2 447 / %0 02z 04 06 08 10 %0 02 04 06 08 Lo
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XENONRNT: Purest liqguid XENON (ER rate down to solar neutrino ER level}

XENON
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e About 90% of the electrons survive the full drift
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