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Coherent Elastic neutrino Nucleus Scattering（CEvNS）

CEvNS is an SM interaction b
etween neutrinos and matter

Cross-section is 2 orders 
of magnitude higher

Detectable energy is 4 orders 
of magnitude lower！
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CEvNS and Dark Matter Direct Detection

1974: CEvNS predicted 1985: the birth of dark matter detection
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What can we learn from CEvNS

• Interaction of neutrinos with 
matter：
• Cross-section
• Nuclear form factor
• Weak mixing angle
• Non-standard interactions

• Reactor Physics
• Reactor monitoring

• Astrophysical neutrinos
• Solar neutrino
• Supernova neutrino
• Neutrino fog in DM search
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Status of CEvNS detection/measurement
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Experiments with positive CEvNS signals
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Status of CEvNS Measurements

Solar

Reactor

SNS
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CEvNS with Spallation Neutron Source
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COHERENT：Observation with CsI+Ar+Ge
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COHERENT：Future Plan and CryoCsI

• Goal: use cryoCsI detector to precisely measure CEvNS process at SNS (3.3 kg CsI x2 from SICCAS)

Detector Light yield 
(PE/keVee)

Quenching 
factor (%)

Afterglow 
(us)

CryoCsI 30 15 1

CsI(Na) 13 8 16

𝐓𝐡𝐫𝐞𝐬𝐡𝐨𝐥𝐝 < 𝟏𝐤𝐞𝐕𝐧𝐫

Project Status:
• Main detector R&D finished
• CsI performance verified
• Stable long-term operation
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COHERENT：CryoCsI by UCAS

Light yield long-term stability

• Expected background events: ~72 per year 
• Expected neutrino signal: 387 per year

• 5𝜎 detection for 1-month beam time

• Beam power: 1.4MW
• Distance: 19.5m
• Crystal mass: 6.6kg
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CSNS and CICENNS Experiemnt

Power (MW) Proton Energy 
(GeV)

Beam Type Repetition 
Rate (Hz)

SNS 1.4 -> 2 1 -> 1.3 Pulse 60
J-PARC 0.6 -> 0.95 3 Pulse 25
CSNS 0.14 -> 0.5 1.6 Pulse 25
CiADS 0.3 -> 3 0.6 Continuous

Ø Accelerator-driven sub-critical system to study the transmutation 
of spent fuel

Ø Continuous beam 
Ø 600 MeV @300 kW (2027) -> @3 MW (2030)
Ø Possibly convert to pulsed beam
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CICENNS Sensitivity

CICENNS

COHERENT(This work)

COHERENT
(Eur.Phys.J.C83(2023)7,683)
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Flavored CEnNS cross section: 
15% à 8%

Non-standard neutrino interaction
Mean radius of neutron 
distribution in nucleus: 8% à 2%

ØCICENNS: CsI detector for Coherent Elastic Neutrino Nucleus Scattering
ØDevelopment of a 300-kg CsI(Na) detector for precise CEnNS measurement
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Solar Neutrinos
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Measurements with XENONnT

Background prediction Best-fit

AC—SR0 7.5±0.7 7.4

AC—SR1 17.8±1.0 17.9

ER 0.7±0.7 0.5

NR 0.5±0.3 0.5

Total BG 26.4±1.4 26.3

8B 11.9±4.5 10.7

Observed 37
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Measurements with PandaX

Best-fit 8B yield
Paired: 3.5 ± 1.3 evts
S2only: 75 ± 28 evts

2.6-sigma!
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CEvNS Measurements with XENONnT and PandaX
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“Neutrino Fog”and dark matter
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“Neutrino Fog”and dark matter
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CEvNS with Reactor Neutrinos
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CONUS+ Experiment
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Measurement of CEvNS with Xe and Ge elements

Sanmen Neutrino Experiments：RECODE+RELICS
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Sanmen Neutrino Experiments：RECODE+RELICS

n Combined Search：

• Far site：RECODE Ge 、RELICS- Xe

• Near site: RECODE Ge

Ge: electric cooling

Ge: LN2 cooling

Near site
(~11m)

Far site 
(~22m)

堆

芯

RELICS Xe
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Sanmen and RECODE Progress

Ø Background measurement 

Ø Ge detectors deployed @35m from core
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RELICS Progress 

THU USTC SUSY Westlake CUHK Beihang
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RELICS Sensitivity

Ø>~5000 CEvNS events in 1 year of operation with 30kg detector
ØSensitive to weak mixing angle and non-standard interactions
ØSensitive to Axion coupling to gamma
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Summary 

• CEvNS has rich science and application
potential

• SNS: Observations on CsI, Ar and Ge
detectors, precision to improve in the
next years

• Solar: Positive signal of Boron-8 from
XENONnT and PandaX-4T

• Reactor: Positive signal by CONUS+

• Many new experiments are being
constructed worldwide, and there are
strong contribution from China Thanks
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Neutrino Flux at Sanmen


