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§ First proposed in 1974.

§ Coherence requires small momentum 
transfer, leading to sub-keV nuclear recoils. 

§ Active experimental programs to observe 
and measure the CEvNS processes with, 
§ reactor neutrinos (!𝝂𝒆): TEXONO, 

CONUS+(at 3.7σ), 
CONNIE, Dresden-II,…
§ accelerator neutrinos (from SNS): 

COHERENT(at 6.7σ)  
§ a stopped-pion beam (DAR-π process) − 
𝝂𝒆, 𝝂𝝁, and '𝝂𝝁 fluxes.

§ solar neutrinos (from 8B): XENONnT, 
PandaX-4T
(at 2.7σ and 2.6σ as ‘neutrino fog’ in DM 
experiments). 𝑑𝜎

𝑑𝑇
∝ 𝑁#

Well understood 
SM calculation!
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§ Detector Site → located at Kuo-
Sheng Nuclear Power Plant, Taiwan

§ Program → Low-Energy Neutrino 
Physics & Dark Matter Searches

§ Flux → ~𝟔. 𝟑𝟓×𝟏𝟎𝟏𝟐 𝐜𝐦$𝟐𝐬$𝟏 !𝝂𝒆 
at 2.9 GW thermal power (28 m 
from reactor core)

§ Detectors → HPGe point-contact 
(nPCGe 2016 − 300 eV; pPCGe 2025 
− 200 eV)

§ Future → KSNL reactors shut down 
(2023). TEXONO CEνNS program 
moving to Sanmen Reactor 
Laboratory (China).
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[H.T. Wong et al., PRD 75, 012001.]

Total spectrum at the typical power 
reactor operation



§ SM amplitude and differential cross-section for CEvNS, 

§ 𝑸𝑺𝑴𝑽 (vector) and 𝑸𝑺𝑴𝑨 (axialvector) are the weak charges,

𝐹 𝑞! =
3
𝑞𝑅"

𝑗# 𝑞𝑅" 	𝑒𝑥𝑝 −
1
2
𝑞!𝑠!

0 20 40 60 80 100 120
)nr (keVNT

0

0.2

0.4

0.6

0.8

1

 2  ) N
 F

(T


Ar
Ge
CsI

Nuclear coherence described
by Helm form factor,

For non-zero nuclear spin, 
spin structure functions are,

𝑔!
" = 1 − 4 𝑠𝑖𝑛#𝜃$ ≈ 0.0453

𝑔!% = −1

𝑔!% ≈ −1.0234

𝑔!
" ≈ 0.0762

w/ rad. corr
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Ø New mediators (vector, axialvector, scalar, pseudoscalar, and tensor)	, 
each assumed to have light mass, extend CEνNS beyond the SM.



vdifferential cross-sections 
for SPVAT interactions,
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Detector responses

Linhard QF (k=0.162):

ü Recent pPCGe results are 
consistent with SM expectations 
validating the Lindhard model 
for low-energy quenching factors.
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• TEXONO pPCGe (2025) 
improves over nPCGe (2016), 

• and provides competitive 
bounds worldwide.

• A and T → spin-dependent.
• P → also spin-dependent but 

suppressed by recoil energy, 
so spin effects not included 
here.



vNSI described as four-Fermi 
point-like interaction. 
vvalid in the heavy mediator limit 

(𝑀!
" 	≫ 	 𝑞").

vacts in quark level → interacting 
as a non-universal flavor-
conserving (FC) or flavor-
violating (FV) process.

vNSI encoded in 𝜺𝜶𝜷
𝒇𝑿  coupling 

parameters → reflects 
modifications of the SM weak 
charge.

vdetermined by ratio of mediator 
coupling to mediator mass (in 
light mediator models). 



Flavor Conserving 
(FC)

Flavor Violating 
(FV)

Vector : 𝜺𝒒𝑽
(q=u,d)

𝜺𝒆𝒆𝒖𝑽 - 𝜺𝒆𝒆𝒅𝑽 𝜺𝒆𝝁(𝝉)
𝒖𝑽 - 𝜺𝒆𝝁(𝝉)𝒅𝑽  

𝜺𝒆𝒆
𝒒𝑽 − 𝜺𝒆𝝁(𝝉)

𝒒𝑽

𝜺𝒆𝝁(𝝉)
𝒒𝑽 - 𝜺𝒆𝝉(𝝁)

𝒒𝑽  



FC-FC (or FV-FV) FC-FV

SPAT : 𝜺𝒒𝑿
(q=u,d) 

𝜺𝒆𝒆(𝝁;𝝉)
𝒖𝑿  - 𝜺𝒆𝒆(𝝁;𝝉)

𝒅𝑿 𝜺𝒆𝒆
𝒒𝑺 - 𝜺𝒆𝝁(𝝉)

𝒒𝑺  

Ø a general extension of NSI beyond vector case.



vCEνNS has evolved from a theoretical prediction to an observable phenomenon → 
enabling a rich research program across neutrino properties, DM detection, BSM 
physics…

ØNon-Standard Interactions (NSI):
• Provide a powerful framework to explore new physics BSM and constrain NSI 

parameters (SPVAT).
• Our analysis 
→ light mediator models and model-independent NSI generalized to all Lorentz-
invariant picture. 
→ TEXONO pPCGe (2025) and nPCGe (2016) data.

q TEXONO:
qcapable of probing NSI effects with competitive sensitivity, with improved low 

thresholds and exposure.
qTEXONO complements other CEνNS efforts and is emerging as a competitive player 

in the global research landscape—alongside CONUS+,COHERENT, CONNIE, and 
Dresden-II.

qNext → 𝜈 − 𝑒 scattering channel with combined TEXONO CsI(Tl) + Ge data.
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Thank you 
for your attention…


