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o scattered @ Coherent Elastic v - Nucleus Scattering: was predicted in
A neutrino 197412 and observed for the first time in 20173
= @ SM cross-section:
bogon Pcles
recoi
do  GIM 2 T
— = 1 —4sin? 0y ]Z - N)“(1— F?(¢?
EE a7 i~ i w] V=g D)
/ @secondzry 2E3
scintillation g1 Tmal‘ = M + 2Eu
Nucleus | Tonar, KV (B, =5 MeV) | Tynar, keV (E, =30 MeV) Motivation:
2C 4.44 159.0
%N, 539 839 o NC v-q NSI/ SM test
D Ar 1.33 47.9 o Nuclear FF
“Ge 0.72 25.9
B30 0.40 14.4 @ BG for DM search
o Supernova dynamics
I D. Freedman, PRD v.9, iss.5 (1974) L.
2 V.Kopeliovich, L. Frankfurt, ZhETF. Pis. Red., v.19 n.4 (1974) @ Reactor monitoring

3 Akimov, D., et al. Science 357.6356 (2017): 1123-1126.

I

gnatov G.



CEvNS search
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-________________________________________________________
vGeN experiment

@ KNPP unit 3 (~50 m.w.e. overburden).

@ = 11 distance from the center of the reactor core.
e antineutrino flux — 4.4 x 103 cm=2 s~ L.

@ Reactor cycle: 16.5 months ON, 45 days OFF.
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|| reactor core

Main goals of the vGeN experiment:
o CEvVNS measurement
@ neutrino EM properties search
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-__________________________________________________
vGeN setup

@ 1.4 kg active mass HPGe PPC.
e 102 eV FWHM from pulser.

@ 0.29 keV threshold.

@ Cooled by cryocooler.

Active muon veto—5 cm
Borated polyethylene 3.5 % —8 cm
Lead —10 cm @ Multi-layered shielding + muon veto.

Borated PE 3.5% -8 cm . . .
Oxygen free copper o Antl-Vlbratlon platform

Anti-vibration platform

@ Comparison of amplifiers with
different shaping times allows noise
discrimination.

o Total exposition: ~ 2000 kg x d up
to 2025, but different conditions.
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Dataset & stability

@ Data collected from October 2022
to May 2023.

o 38 d OFF (black) & 137 d ON (red).
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Quenching factor (QF)
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3 scenarios: CONUS (C), Dresden FeF-based (D1) and photo-neutron based (D2).
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Fit & results

QF scenarios: C —red, D1 — magenta, D2 — green.
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rGeN modifications

”Compton veto”: ~ 30 kg Nal

Preliminary
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analysis — noise / surface events

More than 2 times BG supression in the rejection.
lab with shielding & p veto. Now testsat @ Cryocooler modification: reduce
the Baksan underground laboratory. power consumption — less vibrations

— less noise.




v EM properties

vil(ps) vi(py) v-y vertex:
Au(a) = Fo(@®)vu — Fru(@?)ioway + Fe(d?)ouwanys +
+ Fa(a®) (@ — qu@n )5
Observables: Magnetic Moment (MM), (milli)charge,
@) charge radii.

NMM in SM extansions*: V-electron CS for B, — 5 MeV:
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Limits on v EM properties

All limits are given for 90% C.L.; ROI: [0.4,17] keV & +[20,60] keV for NMM.
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IR
Summary

CEVNS search [V. Belov et al. Chinese Phys. C 49 053004 (2025)]:
@ Limit on the CEVNS count rate at 4.3 xSM (C QF).
@ Tension with Dresden-II QF and CEVNS claim.
Limits on v EM properties:
@ 1, <75x10 Mg,
@ g, <2.4(0.9) x 10~ 12¢ for FEA (EPA) CS.

+ Ongoing analysis to use full statistics (~ 2000 kgxd) and upgrades to reduce BG +
lower threshold.
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Thank you for your attention!




Backup




Stability: neutrons, Rn

Neutrons in BC501A LS outside shielding: First estimation: ~ 102 of BG rate.
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Sensitivity estimation
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«Time» corresponds to ON / OFF statistics depending on the analysis strategy.
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