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We investigate new physics effects on Coherent Elastic Neutrino Nucleus Scattering (CEvNS)
within the framework of Non-Standard Interactions (NSI) and generalized neutrino interactions
(GNI). Additionally, we examine the possibility of light mediators from a simplified model that
includes all possible Lorentz-invariant interactions of vector (V), axialvector (A), scalar (S), pseu-
doscalar (P), and tensor (T) types. Constraints and allowed regions at the 90% C. L. for masses
and couplings in each new physics scenario have been obtained through the analysis of TEXONO
data, which includes two datasets from a high-purity n—type point contact germanium (nPCGe)
detector in 2016 and an advanced p—type point contact Ge (pPCGe) detector in 2025. The re-
sults are presented in comparison with other reactor and accelerator-based neutrino experiments for

complementarity. Accepted in Phys. Rev. D (31 July)




IntI'O dUCtiOn s CEVNS prediction to observation

= First proposed in 1974. D.Freedman, Phys. Rev.D 9, 1389

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

= Active experimental programs to observe
and measure the CEVNS processes with,

= reactor neutrinos (v,): TEXONO,
CONUS+(at 3.70), nNature 643,1229 (2025)

CONNIE, Dresden-lII,...

= accelerator neutrinos (from SNS):
COHERENT (at 6.70) science 357, 1123 (2017) ->

= a stopped-pion beam (DAR-m process) —
Ve, Vy, and v, fluxes.

= solar neutrinos (from 8B): XENONNT, PrL 133, 191002 (2024)
PandaX-4T rrL133, 191001 (2024)
(at 2.70 and 2.60 as ‘neutrino fog’ in DM
experiments).
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IntI’O d“Ction s TEXONO [Taiwan EXperiment On Neutran]

Reactor Neutrino Experiment

= Detector Site — located at Kuo-
Sheng Nuclear Power Plant, Taiwan

= Program — Low-Energy Neutrino
Physics & Dark Matter Searches

« Flux » ~6.35x10% cm™?s~ 1 v,
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 R
(2023). TEXONO CEVNS program

Kuo-Sheng Nuclear Power Station : Reactor Building
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Coherent Elastic Neutrino-Nucleus Scattering (CEVNS)

= SM amplitude and differential cross-section for CEVNS,
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Light mediators in a simplified model

» New mediators (vector, axialvector, scalar, pseudoscalar, and tensor) ,
each assumed to have light mass, extend CEVNS beyond the SM.
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Light mediators in a simplified model

»differential cross-sections

for SPVAT interactions,

v' Recent pPCGe results are
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TEXONO limits on light mediators (S.P.V,A,T) |

(vs. Global bounds)
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« TEXONO pPCGe (2025)
improves over nPCGe (2016),

« and provides competitive
bounds worldwide.

« Aand T — spin-dependent.

P — also spin-dependent but
suppressed by recoil energy,
so spin effects not included
here.
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Model-independent NSI framework

<NSI described as four-Fermi G -
point-like interaction. — Ly = 7;[%%(1 — P )wsllfr* (el — l57°) 1]
<valid in the heavy mediator limit
(MX > q°).

<acts in quark level — interacting
as a non-universal flavor-
conserving (FC) or flavor-
violating (FV) process

SM SM+NSI(Vectorial)

<NSI encoded in s couplmg B
Qsmy =9, Z2F2(¢°) + 9, NN (¢7) =P
parameters — ref ects WP @ e et
modifications of the SM weak Bt R R+ I 428D
charge.

<~determined by ratio of mediator
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TEXONO limits from model-independent NSI(Vector-tvpe)

(vs. Giobal bounds)
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TEXONO limits from model-independent NSI(SPAT-type)
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Summary & outlook

<+ CEVNS has evolved from a theoretical prediction to an observable phenomenon —

enabling a rich research program across neutrino properties, DM detection, BSM
physics...

»Non-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.

0 TEXONO:

Jcapable of probing NSI effects with competitive sensitivity, with improved low
thresholds and exposure.

OTEXONO complements other CEVNS efforts and is emerging as a competitive player
in the global research landscape—alongside CONUS+,COHERENT, CONNIE, and
Dresden-Il.

JNext — v — e scattering channel with combined TEXONO Csl(Tl) + Ge data.
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