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Experiment is located at Kuo-Sheng Nuclear
Power Plant -IT on northern shore of Taiwan.
Theme: L.ow Energy Neutrino Physics and
Dark Matter Searches.

Collaboration with Turkey, China and India.
The reactor power of 2.9 GW gives 6.35x10"
cm™ s electron anti-neutrinos at a distance of
28 m.

Collaboration with CDEX Underground Dark-
Matter Experinemt, China.

TEXONO Collaboration

TEXONO (Taiwan EXperiment On NeutrinO)
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vAel at KSNL with Reactor Neutrino..

Hardware Performance
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Coherency in vA  Scattering

Differential cross-section of vA, in terms of many-body physics The degree of coherency a is a intuitive universal parametrization of the
of the target: do (% F,) 1 G_% Iy q? T(q?) QM coherency (PRD-16). It is described by cosine of Averaged Phase
dq2 q b v Z/Ael - 2 47]' 4EV2 q

Misalignment angle between nucleons (®) as a(q?) = cos® € [0, 1].
The term I'(q?) have different description based on particular physics: £(¢?) = (do/dg®),a,,(a)
~ (do/dg®)ya,,(a=1)

A. Nuclear Physics: (@ = [eZF,(q¢°)-NF (¢)F . ‘ .
; 2 2,02 2 2 £¢*) = a(@®) + [1—alg”)] {(€ZZ+N)} 2y _ [eZFz(q®) — NFn(q®)]
B. Quantum Mechanical Coherency: I' | (q*) = [eZ-NFa(q’) + (Z+N)[1-a(q’)]. || q N ez=np £(¢*) = cZ-N)
C. Data-driven Description: ) ,..@ = [eZ-NF&(q). Quantum Mechanics Relation Nuclear Physics Relation
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V. Sharma et al., PRD 103, 092002 (2021); S. Kerman, V. Sharma et al., PRD 93, 113006 (2016)




Challenges and Strategies

Challenges:

* Stabilities (hardware, ambient conditions, software parameters...)
over long periods.

* Multi-detectors and experimental configurations.

* Effects of electronic noise near detector threshold.

Strategies :

* Use of 1n situ data from background channels (anti-Compton,
cosmic-rays, surface events) for calibration and optimization and
monitoring.

* Use of precision pulsar (adjustable rise-time) for high-statistics
samples and for probing sub-noise-edge responses.




TEXONQO Experiment @ KSNL

= Large data volume collected, as low as 200 eVee noise-edge.

" Challenges in analysis, with strategies defined.

" Detector hardware + sub-noise edge PSD R&D continues to achieve
lower threshold.

" Reactor de-commissioned 2023; Permission of data taking till end of
2025.

OM Coherency in EW vAel Process

" Universal parameter a corresponds to mis-alignment angle in QM
superposition.

= Allowed ranges placed for COHERENT data => Verity QM & Nuclear
effects in vA |
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