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Importance: Coherency in vA , Scattering

M In Study of Physics Beyond SM

M| Probe Transition of Quantum Mechanical
Coherency in Electroweak process

M| Neutrino Floor, Reactor Monitoring
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(J Quantum Mechanical Coherency: L (@) = [eZ-NI* a(q?) + (£2Z+N)[1-0(g?)]
EIDegree of Coherency o] ¢ Gives loss in Coherency a(q?) = cosop € |0, 1] 1

Exclusion limit on p-value for Csl [COHERENT Measurement]
B Complete Coherency @ ¢* = 3.1x10° MeV? p = 0.004 0.6
B Complete Decoherency @ ¢* =2.3x10° MeV2 p = 0.016 “ 04
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TEXONO [Taiwan EXperiment On NeutrinO]

MTEXONO (Taiwan EXperiment On
NeutrinO) is located at Kuo-Sheng
Nuclear Power Plant -1I on northern
shore of Taiwan

MTheme: Low Energy Neutrino
Physics and Dark Matter Searches

M Collaboration: Turkey, China
|[CDEX] & India

MFlux: Reactor Power of 2.9 GW gives
6.35x102?cm?s! v, distance of 28 m
|Z[Shielding: 30 m.w.e. overburden

Kuo-Sheng Nuclear Power Station : Reactor Building
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Point-Contact HPGe Detector @ TEXONO L]
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] iy | p- PCGe
"[5'3529 =s 500g — 1 kg]

v g
p*(~0.5 pm Boron implanted) | n*(~1mm Li diffused)

1500 g

G1 G2 G3,G4 I
Generation Mass (g) Pulsar FWHM (eV,) = Threshold (eV) Electro-cooled

pPCGe

LN, G1 500 130 500 (0.5,0.9,1.43 kg)
G2 900 100 300 nPCGe
G3 200 0 200 (0.5 kg)

200 70 ~230 W Custom Cold-tip temp.
Electro- G3* 1430 ~60 ~160 % Compact Design

cool G3+ 1430 70 200 % Real-time monitoring
©$ No LN , required

G4 900 <70 <200 © Less micro-phonic noise




VA, @ KSNL

AC ® CR ® B, ! Secured Key Parameters:
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Reactor ON 1 ‘ D 200 eV Threshold

Reactor OFF mﬁ

120

[ Pulsar FWHM 70 eV

OJ Controlled Background
B Stable: Running for >3.5
years

Sensitivity Achieved:

OG3*+ (1.43 kg) [pPCGe]

Ldl OData [Statistics]
f B Reactor ON - 65 kg-days
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0 2 4 T (kgvee) 8 10 1z M Reactor OFF — 438 kg-days
O Background
To Achieve Better Sensitivity: M [n sub-keV region:
OReactor OFF data collection [Till 2025] ~ 50 counts (kg keV-! day™)
OOR&D to achieve Low Energy Threshold & Less Background B Residual Reactor ON related

Background: '*Xe [2-3%@

TAC'@CR‘@BrH Anti-Compton veto ® Cosmic Ray veto @ Bulk Events Corrected Threshold]




TEXONO: 3Xe Subtraction [250-keV 1] o
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B rediction

BSCs* — B5Cs + v (249.8 keV)
DVery Good Neutron Absorber
® Poison For Reactor
O Half-life = 9.14 h
DOn-average: Contributes ~1.89 = 0.02 counts.kg"'.keV-'.day"’
in sub-keV energy region
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Coherency Limits on TEXONOQO Data
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T (keV,)
Reactor Ge Experiment TEXONO DRESDEN v-GEN CONUS
Flux (10 2 cms™) 6.36 48 39 23
Distance (m) 28 10.39 11.83 17.1
Power (GW) 2.9 2.96 3.1 3.9
Overburden (m.w.e) 30 6 50 24
Exposure (kg-days) ONJOFF] 65[438] 282[73] 133[66] 248.7[58.8]
Pulsar FWHM (eV) 70 161 101.6 69 (C1)
Threshold (eV) 200 200 300 ~300
Background ON @ Threshold 62 3095 134 100
(counts.kg'keV-'day”)
6 vy @ Threshold 15.8 510 17.3 27.9
(counts.kg’'keV-'day™)
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|le estimate the excess over SM prediction
M36 allowed for & from QF measurement data

MTEXONO [with 200 eV threshold]
|_0 @90%CL Upper Limit — p < 4.2 @ SM [Lindhard
k

0.3

=0.157]

DRESDEN:[PRD 104,072003 (2021); PRL 129, 211802 (2022)]
YGEN:[ICPPA 2022, A. Lubashevskiy; PRD 106, L051101 (2022)]
CONUS:[PRL 126, 041804 (2021); EPJC 81:267 (2021)]




Summary & Prospects

MLarge data volume collected [as low as 200 eV  noise-edge]

B Reactor OFF - 850 kg-day ’

M A chieved [with 200 eV threshold]
® @90%CL — p<4.2 @ SM [Lindhard k=0.157]
® Reactor ON[OFF] — 65][438] kg-days

ol Challenges in analysis, with strategies defined
9 Sub-noise edge PSD
W R&D continues to achieve Lower (~150 eV, ) Threshold

tj¢Cr0ss-C0rrelation, Optimized Pulsar, etc.

MNew |G*] Detector

® Characterization and Commissioning for Dark Matter studies

MReactor de-commissioning 2023
@ Permission of data taking till end of 2025
d Looking for possibility of the new Reactor site
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