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Coherent Elastic Neutrino-Nucleus Scattering (CEvVNS)
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RELSCS Experiment
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Relics detector design
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7m passive water shield

32kg fiducial volume TPC

Two 64 one-inch PMT array
High E-field for high efficiency
Low-background materials

Plastic scintillator muon veto



low-background high-background
From underground to near-reactor
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Electronic Recoil (ER) backgrounds
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*Based on XENON100, PRD 83 8 (2011): 082001

Material radioactivity™
from 2°%U, 23?Th chain,

80% rejection with xenon

“self-shielding”

Neutron capture and muon

induced backgrounds
, >*’Rn can be further

reduced with distillation



ER background reduction
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Nuclear Recoil (NR) backgrounds
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Delayed electron (DE) background
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* Position and time correlation with primary large S2s

B cosmic & meterial 1.3% * Muons contribute >99% of the DE background



DE background rate
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Muon Signal ~10 Hz
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DE pattern + correlation selection
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Cosmic muon vete detection
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Expected signal and background
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ROI = [120, 300] PE
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Reactor neutrino liquid xenon coherent elastic scattering experiment ﬂ

et al. (RELICS Collaboration)

Phys. Rev. D 110, 072011 — Published 18 October, 2024

DOI: https://doi.org/10.1103/PhysRevD.110.072011

aoran Guo®®, Jiheng Guo®, Tingyi He”", Chengijie Jia'# Share ~
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Sensitivity estimation
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Reactor ALP in RELICS
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Dent et al., PRL 124, 211804 (2020)
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ALP sensitivity
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Conclusions
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 RELICS i1s a liquid-xenon near-reactor

experiment for CEVINS.

* Delayed electrons, cosmic-ray neutrons,
and material radioactivity backgrounds,

and their suppression mechanism.

* 4600 CEvVNS expected, probing weak
mixing angle and NSI.

ok P k%GR
The Chinese University of Hong Kong, Shenzhen

* Competitive reactor ALP sensitivity.
First data expected in 2026, stay tuned!
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Backups



RELICS prototypes

Tsinghua (10 test runs)
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DE waveform selection
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54

Advantages with | Xe

Xenon
131.29
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Challenges with| Xe
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Tsinghua Prototype cx.

Chang C.
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B Single PE trigger rate > 90%
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Neutrino Non-standard Interaction

Westlake Lhiversity | DMand neutrinolab

do _G2F-mt

miE
F2(2mtE'R) 2 — LR
dER 21

EZ

2

x [2(g%, +Retd| e ] + N(g} + et +2687)]

1.0

0.5 F
28 0.0

05 XENON1T(2021)

COHERENT(2022)
B RELICS
-1.0 L .
-1.0 -0.5 0.0 0.5 1.0
EdV

2025/11/19 Shengchao Li (Westlake)



CEvVNS Cross-section
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Delayed electron (DE) background 0wl

Space correlation

Time correlation
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* Delayed electrons pollute the low-energy S2 signal

* Position and time correlation

* Muons are a major source of primary events to make DE
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Reactor axion
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