)L

—
—

l_.l

Neutrino Fog&Floor at CJLP

XX (lHaXF

)

with #&AR (FLXRE). AT (L8REBEXE)
Yingjie Fan et al 2025 Chinese Phys. C 49 103001; 2503.22155

REMEERSLEMERREMITS -

LFIMEKRKE 2025.09.21



Content

B Motivation

B Neutrino Fog and Floor at China Jinping Underground Laboratory

B Projected Sensitivity of PandaX-xT

B Summary

<2>



Motivation A G A%
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First Glimpses of the Neutrino Fog

PHYSICAL REVIEW LETTERS 133, 191001 (2024)

First Indication of Solar 3B Neutrinos through Coherent Elastic
Neutrino-Nucleus Scattering in PandaX-4T

APS/Alan Stonebraker

Dark matter detectors have now seen indications of a neutrino background—or “fog”—
coming from the Sun.
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Neutrino Fog and Floor BE A%
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China Jinping Underground Laboratory BE A%
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* Located in the tunnel under the Jinping Montain
* Water-equivalent depth: 6400 m.
* The world's deepest
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Neutrino Fluxes @ CJPL BE A%
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Neutrino Fluxes @ CJPL BE A%
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* CJPL is situated in a geomagnetic low-latitude region
e uranium ( 238U), thorium (332Th ), and potassium ( 4'K) +  Geomagnetic latitude: 18.06°N)

e CJPL is situated near the Himalayan Mountains . CORSIKA simulations, arXiv:2110.14723

© the crustis the thickest * Placing 25% theoretical uncertainty
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Neutrino Fog and Floor: calculation BEAS
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* Discovery limits: the cross section o, at which a given experiment has a 90% probability to detect a

WIMP with a scattering cross section ¢ > ¢, at >3 sigma.
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Key point: Discovery limits evolution with Exposure BEAD
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Neutrino Fog and Floor @ CJPL
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Gradient of discovery limit n
2.00 3.31 4.63 594 7.25 857 9.3838 11.19 12.51 13.82
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Similar in the Solar neutrino region
30% decrease compares to LNGS when
mp~>40GeV

Due to the small atmospheric neutrino flux
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Sensitivity of the future PandaX-xT MEAY
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Efficiency of PandaX and the background B4 A%
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background, arXiv:2402.03596, PandaX-xT
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Sensitivity of PandaX-xT: Spin-independent case
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Gradient of discovery limit n
2.00 3.31 4.63 5.9 725 857 9.88 11.19 12.51 13.82
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Our finding: with exposure of 500 tonne-years
PandaX-xT can reach the neutrino floor

Probing down to 3X1074° cm? at mpy,~= 70 GeV/c?
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* Investigation of the neutrino background in Jinping, where the geographical location significantly reduces
the fluxes of atmospheric neutrinos compared to other underground laboratories.

* Redefining the boundary of the neutrino fog in the CJPL region; the neutrino background for high-mass
WIMPs (>10 GeV) 1s reduced by nearly 30 %.

* Simulated the ultimate sensitivity reachable by the next-generation detector PandaX-xT

*  With an exposure of 500 tonne-years, PandaX-xT can reach the neutrino floor at Jinping.
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Sensitivity of PandaX-xT: Spin-dependent case BEAD
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Gradient of discovery limit n
2.00 3.31 4.63 594 7.25 8.57 9.88 11.19 12.51 13.82
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