Estimation of the vGeN experiment sensitivity to
the anti-neutrino magnetic moment.

lgnatov Georgii, MIPT.

Neutrino magnetic moment
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extensions to Standard Model which allow neutrino magnetic moment to be

. Standard Model predicts neutrinos to have a non-zero magnetic moment
w - w which is responsible for the change of chirality, yet it is extremely low and
m impossible to observe with modern detectors. However, there are various

v several orders of magnitude bigger and possible to observe.

The studied process is neutrino scattering on electron via 1dG/dT [10 “*cm?/ MeV / fission / electron ]
electro-magnetic interaction and in the region of interest it .
prevails over other possible processes: scattering on electron 1000-
via weak interaction; Coherent Elastic Neutrino-Nucleus ]
Scattering.
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* vGeN experimental setup is located at Kalinin

SM magnetic moment: <1019 . 3 Nuclear Power Plant near reactor unit #3.
! \ \ * The anti-neutrino flux is about 4*10%3 s'*cm™
4 and the detector is located at the distance
i . -11 -12
BSM magnetic moment: <10".. 107" p;. 11 m from the reactor core.
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*A.Beda et al., Physics of Particles and Nuclei Letters, 2013, 10, 2, 139-143.

Shielding and deteCtOr Scheme of vGeN shielding GEMMA experiment

1000 \%qf * The predecessor of vGeN - GEMMA

3 experiment carried out similar research and
set the best at a time limit on a neutrino
magnetic moment.
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Flux, s1* cm2 ON. OFF exposition | Region of interest NMM l|m|t (GEMMA);
exposition Sensitivity (vGeN)
P-type contact HPGe detector 5.7 %101
vGeN 4.4 *1013 140.2 days 69.2 days 0.4 keV ... 12 keV ' °

* A multi-lawyer shielding scheme is used to suppress various sources of background. In addition, a
spectrometer is installed on a lifting mechanism to change the neutrino flux. Also, reactor unit building
provides good shielding (=50 m water equivalent) from cosmic rays. GEMMA 2.7 * 1013 755.6 days 187.0 days 5 8 keV ... 55 keV 2.9% 107 p,

* 1.4 kg germanium detector is used to achieve low-threshold, low background and high-resolution
measurements. Detector is cooled by electric cooling to -185°C.
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* Make reasonable background fit in this energy range.

ON - OFF experimental data

. 1404 ON and 69 d Preliminary OFF spectrum fit
0.4 ays an ays . o —— NMM sensitivity, OFF fit
' \ OFF. Chi-squared / NDF = 146 / 108 (0.6%) \ o B phassostid i S W
% > .\ i | H \ \ } } } } ‘ \ m } . The reg|0n Of |nterest . & 7Ge(k-capture) || | | 90% confidence level belt with OFF fit
AL Lt el L | s from 0.4 kev to 12 kev: Ty To37eY ok
s 00 p |l | L LT T b It | | ‘ | || | : 5 68,71Ge (L-capture) E > 737107 We
> 1] ‘ i S R LY HH”H ” H [ ‘ | | H * Chi-square (best) / NDF g Aid o
T —0.2] . Q. } =100.7/115(82.7 %). if / § |
4 | | * First analysis of the ON E ’ -~ Zn (K-capture) T 4.23%101 NN
£-04 | ' data shows that limit on z 10/ _________________
T 06 the MM is slightly better 0 bl [ S
) - H = *7 O**— . 0 : : - : : . |
— E:ISSI:I’:E“ or WM = 5.710 H than.esll.:lmated N ° ? * T, :eV ° 0 u 30 28 20 _]I-Vlseasure:jla(:nplitud_es ° > 10
~0.8/ 4 ON-OFF sensitivity: 5.66*107 ;. EM interaction amplitude confidence
2 a Tékev 8 10 12 belt comparison

* Extend region of interest (include low-energy 0.3 keV bin and high energies up to 55 keV).
* Use all the available statistics (the correction for Rn-related background is needed).
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