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After an introduction to the theory of neutrino electromagnetic properties [1,2,3] and a discussion of existing
experimental constraints on the magnetic moments of neutrinos and other electromagnetic characteristics
obtained in ground-based experiments (including the latest estimates from XENONnT [4] and LUX-ZEPELIN
[5]) and results from astrophysical observations [6,7], we present the new SATURNE experiment, which is
being implemented in the National Center for Physics and Mathematics in Sarov [8,9,10]. The goal of the
SATURNE project is to detect for the first time the coherent elastic scattering of tritium antineutrinos on liquid
helium target atoms in the superfluid state, which will allow to obtain new upper limits (or to measure) the
value of the neutrinomagnetic moment on the scales. At the first stage of the implementation of the SATURNE
project, it is also planned to use a low-temperature scintillation and a cryogenic silicon antineutrino detectors.

[1] C.Guinti, A.Studenikin, Neutrino electromagnetic interactions: A window to new physics, Rev. Mod. Phys.
87 (2015) 531. [2] C.Giunti, A.Kouzakov, Y.F.Li, A.Studenikin, Neutrino electromagnetic properties, Annu. Rev.
Nucl. Part. Sci. 2025, 75: 1–29. [3] A.Studenikin, Electromagnetic neutrinos: The basic interaction processes
and constraints from laboratory experiments and astrophysics, Int. J. of Mod. Phys. E 33 (2024) 2441033. [4]
A.Khan, Light new physics and neutrino electromagnetic interactions in XENONnT, Phys. Lett. B 837 (2023)
137650. [5] M.Atzori Corona et al., New constraint on neutrino magnetic moment from LZ dark matter search
results, Phys. Rev. D 107 (2023) 053001. [6] S.Jana and Y.Porto, Resonances of supernova neutrinos in twisting
magnetic fields, Phys. Rev. Lett. 132 (2024) 101005. [7] V. Brdar, A. de Gouvˆea., Y.-Y. Li, P. Machado, Neutrino
magnetic moment portal and supernovae: New constraints and multimessenger opportunities, Phys. Rev. D
107 (2023) 073005. [8] M.Cadeddu, F.Dordei, C.Giunti, K.Kouzakov, E.Picciau, A.Studenikin, Potentialities of
a low-energy detector based on 4He evaporation to observe atomic effects in coherent neutrino scattering
and physics perspectives, Phys. Rev. D 100 (2019) 073014. [9] G.Donchenko, K.Kouzakov, A.Studenikin,
Elastic neutrino–atom scattering as a probe of neutrino millicharge and magnetic moment, JETP Lett. 117
(2023) 879. [10] M.Cadeddu, F.Dordei, C.Giunti, A. Ivashkin, K.Kouzakov, F.Lazarev, O. Moskalev, I.Stepantsov,
A.Studenikin, I.Tkachev, V.Trofimov, M.Verkhovtsev, M.Vyalkov, A.Yukhimchuk, E.Zagirdinova, SATURNE:
The Sarov Tritium Neutrino Experiment for probing coherent elastic neutrino-atom scattering and neutrino
electromagnetic interactions, Springer Proc.Phys. 425 (2025) 99.

Primary author(s) : Prof. STUDENIKIN, Alexander (Moscow State University)

Presenter(s) : Prof. STUDENIKIN, Alexander (Moscow State University)

Session Classification : Neutrino physics

Track Classification : Neutrino physics


