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Science Data and Science Results from XENONRT
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2025 - First search for light DM in the neutrino fog
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The ‘Neutrino Fog’ for DM Direct Detection

Borexino, Nature 562,505-510(2018)
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Solar 8B CEVNS: Very Low Energy NR
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e Expect less than 1 event /yr in the WIMPs search data

e Need to lower the energy threshold to increase detection

efficiency

e ROI: 2 or 3 photons detected in S1

, ~4-17 electrons in S2
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Solar 8B CEvVNS: Very Low Energy NR S/\/N
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Signal: NR Calibration with 88YBe

y+?Be = n+8Be
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e Light and charge yields calibrated with the 152 keV 88YBe photoneutron source

e Yield uncertainties propagated via two parameters (tLy, tQy)
e which control relative shift from Ly, Qy from median to t1o
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Signal: NR Calibration with 88YBe
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dels in XENONNT WIMP search
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Background: Accidental Coincidences (AC)
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AC Discrimination: by Correlation with High Energy Signals

XENON
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AC Discrimination: by using e-diffusion 12/ \/_
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Final Predictions

3.6 tonne-yr exposure
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Analysis in 4D parameter space to enhance the discovery power
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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]

-

-

Similar result from PandaX-4T (Phys. Rev. Lett. 133, 191001 (2024))



First measurement of Solar 8B CEvVNS T

Discovery significance: 2.73 ¢ (1/300 chance
to be background only)

Measured 8B flux: (4.73?) X 10°cm=2s~!

Fix flux = First measurement of CEVNS on Xe
target

5 o discovery & precision measurement in
reach for XENONNT with future data

SNS - Solar Reactor
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Redrawn from Kate Scholberg
& Modified by R. Hammann
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Search for Light WIMPs in the neutrinofog ...

® Use same dataset and analysis
framework for 8B CEVNS search

e 8B CEVNS as background
® No excess above backgrounds
® New limit set

® First step into the neutrino fog
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(A): SI DM-nucleon scattering
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® \We checked the impact of dropping the
S2 time shadow from the likelihood and
found:

® The observed discovery significance
would increase from 2.730 to 3.220

® The best-fit B8 flux would be ~25%
higher



Rehearsal: Search for the Ar-37 L-shell EC (0.27 keV ER)

L-shell Electron Capture
(0.27 keV)
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Tiny S1, barely detectable
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e Validate the AC model method

® Test the 4-dimension inference framework

® Predict 1062 =53 AC, observe 1676 events
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A.U.

Validation on Science data ACSideband

. . . XENON
Determine Systematic Uncertainty
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2| : S 100 9
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