
For almost 25 years, the Group on Neutrino Physics has
been actively working at the Department of Theoretical
Physics under the leadership of A.I. Studenikin (+7-903-
751-74-57).
The group includes employees, graduate students and
students of not only the specified department, but also the
Department of Nuclear Physics and Quantum Theory of
Collisions (Professor K.A. Kouzakov), other divisions of the
Physics Faculty and MSU, as well as INR RAS and MIPT.

The scientific group is accommodated at the Faculty of
Physics in room 1-51, tel .: +7-495-939-16-17. The
group members prepared and defended numerous theses,
10 doctoral and 6 habilitation dissertations. The ongoing
research is supported by grants from the RFBR and the
Ministry of Education.

An important element of the educational
program in neutrino physics is the
International Schools of Neutrino Physics
held annually at the Faculty of Physics.

Also, for all those interested in this
problem, A.I. Studenikin reads an
interfaculty course:

«The invisible elementary particle
neutrino».

1913-1993

Meeting of the members of the Neutrino Physics Group
and the performers of the RFBR project «Electromagnetic
properties and oscillations of massive neutrinos»
(room 1-51, Faculty of Physics, MSU, October 2, 2018)

Presentation of the report by A.I. Studenikin on the development of
research in neutrino physics and the participation of MSU in the
neutrino megascience project JUNO at a meeting of the Academic
Council of MSU

The possibility of neutrino oscillations was
first predicted in 1957 by the outstanding
scientist Bruno Maksimovich Pontecorvo,
who worked at the Joint Institute for
Nuclear Research (Dubna) and from 1966
to 1988 headed the Department of
Elementary Particle Physics at the Faculty
of Physics.

Participation in international conferences and the world's
leading neutrino research projects is an important area of
activity of the Neutrino Physics Group. The members of the
group have taken part in major world conferences and
made presentations in more than 20 countries around the
world.

For undergraduate and graduate students on the program
«Physics of Neutrino» lecture courses are given:

«Introduction to Neutrino Physics» (in English)
«Interaction of elementary particles in electromagnetic

fields»
«Oscillations and electromagnetic properties of neutrinos:

theory and astrophysical applications»
«Models of neutrino mass generation»
«Quantum theory of collisions» (read at the Department

of Nuclear Physics of Quantum Theory of Collisions)

On the initiative of the Department of Theoretical Physics
at the Faculty of Physics, a special master's program
«Physics of Neutrino» was opened (supervisors - A.I.
Studenikin and K.A. Kouzakov), its description is available on
the website of the Faculty of Physics.

I.V. Tokarev, «Neutrinos in moving magnetized media and
new effects in astrophysics» (2014)

A.V. Lokhov, «Development of methods of statistics and
quantum field theory in neutrino physics» (2013)

I.A. Balantsev, «The motion of neutrinos and electrons in a
medium and a magnetic field in the framework of the

method of exact solutions» (2012)

Members of the Neutrino Physics Group
A.I. Studenikin (right), A.I. Ternov (left) and I.V. Tokarev
(center) after successfully defending a Ph.D. thesis at the
Faculty of Physics of Moscow State University in 2014

Habilitation dissertations prepared and defended in recent
years by members of the Neutrino Physics Group:

A.I. Ternov, «Massive neutrinos in external fields and
dense media» (2015)

K.A. Kuzakov, «Ionization processes in the interaction of
fast particles with matter» (2017)

Laureate of the Nobel Prize
2015, awarded for the
discovery of neutrino
oscillations, Takaaki Kajita
and A.I. Studenikin at the
International Conference on
Neutrino Oscillations NOW-
2016 (Italy, September
2016).

Published by A.I. Studenikin (Eur. Phys. Lett., 2014) upper
limit on the magnitude of the neutrino millischarge is
included by the Particle Data Group in «The Review of
Particle Physics 2016», which contains information on the
main characteristics of elementary particles (Particle Data
Group, Chinese Physics C 40, 2016, 100001).

At the initiative of the
Neutrino Physics Group with
the support of the leadership
of MSU and the Faculty of
Physics, Moscow University
in 2015 became one of the
participants in the largest
international neutrino me-
gascience project currently
being prepared in China,
JUNO (A.I. Studenikin leads
the group from MSU and
represents the university in
the governing bodies of the
project).

JUNO liquid-accelerated neutrino
detector (20 kilotons, R = 40 m,
700 m underground)

including the grant
«Electromagnetic Proper-
ties and Oscillations of
Massive Neutrinos»

For 25 years an
important area of work
of the scientific group of
A.I. Studenikin has been
the organization of
Lomonosov Conference on
Elemen-tary Particle
Physics at MSU, which is
among the largest
international forums held
in Russia.

The Department of Theoretical Physics
The Neutrino Physics program

The main research areas of the Neutrino Physics Group:

theory of mixing and oscillations of neutrinos under
extreme external conditions (strong external
electromagnetic fields and dense media)

study of the electromagnetic properties of neutrinos
(electromagnetic form factors of neutrinos, millischarge,
magnetic and electric dipole moments, anapole moments)

theory of neutrino scattering processes

the search of electromagnetic characteristics of neutrinos
when analyzing data from laboratory experiments
(GEMMA, etc.)

consideration of new phenomena in astrophysics, which
are based on electromagnetic interactions of neutrinos

the search of electromagnetic characteristics of neutrinos
on the basis of astrophysical observations

development of a research program for the neutrino
mega-projects JUNO and HyperKamiokande

participation in the creation of the European computer
cluster of the JUNO project

One of the important areas of scientific research and
educational process that are implemented at the
Department of Theoretical Physics is neutrino physics. The
relevance of this section of fundamental science is evidenced
by the award of the Nobel prize in 2015 «for the discovery
of neutrino oscillations».

On the initiative of the Department of Theoretical Physics
and with the support of the Division of Experimental and
Theoretical Physics at the Faculty of Physics, the Scientific
and Educational Center «Laboratory of Neutrino Physics
and Astrophysics named after B.M. Pontecorvo» (Director
- Professor A.I. Studenikin) has been operating for many
years, continuing the traditions laid down by B.M.
Pontecorvo, coordinating educational and research
processes.

Some of the publications by members of
the Neutrino Physics Group:

C.Giunti, A.Studenikin, «Neutrino electromagnetic interactions:
A window to new physics», Rev. Mod. Phys. 87 (2015) 531

K.Kouzakov, A.Studenikin,»Electromagnetic properties of massive
neutrinos in low-energy elastic neutrino-electron scattering»,

Phys. Rev. D 95 (2017) 055013
P.Kurashvili, K.Kouzakov, L.Chotorlishvili, A.Studenikin, «Spin-

flavor oscillations of ultrahigh-energy cosmic neutrinos in
interstellar space: The role of neutrino magnetic moments».

Phys. Rev. D 96 (2017) 103017
C.Giunti, K.Kouzakov, Y.-F. Li, A.Lokhov, A.Studenikin, Sh.
Zhou, «Electromagnetic neutrinos in laboratory experiments

and astrophysics», Ann. Phys. (Berlin) 528 (2016) 198
I.Balantsev, A.Studenikin, «From electromagnetic neutrinos to

new electromagnetic radiation mechanism in neutrino fluxes»,
Int. J. Mod .Phys. A 30 (2015) 1530044

I.Tokarev, A.Studenikin, «Millicharged neutrino with anomalous
magnetic moment in rotating magnetized matter»,

Nucl. Phys. B 884 (2014) 396
A.Studenikin, «New bounds on neutrino electric millicharge from

limits on neutrino magnetic moment «,
Eur. Phys. Lett. 107 (2014) 21001

K.Kouzakov, A.Studenikin, «Theory of neutrino-atom collisions:
The history, present status, and BSM physics»,
Adv. High Energy Phys. 2014 (2014) 569409

A.Grigoriev, A.Lokhov, A.Studenikin, A.Ternov, «The effect of
plasmon mass on spin light of neutrino in dense matter»,

Phys. Lett. B 718 (2012) 512

Diploma theses of the members of the
Neutrino Physics Group in recent years:

K.L. Stankevich, «Effects of Neutrino Oscillations in
Supernovae» (2018)

A.R. Popov, «Spin oscillations of neutrinos in a transversely
moving medium» (2017)

P.G. Pustoshny, «Flavor oscillations of neutrinos in
a magnetic field and arbitrarily moving medium» (2017)

K.L. Stankevich, «Neutrino mixing effects and the density
matrix» (2016)

R. Fabbrikatore, «Neutrinos in strong fields and dense media
of astrophysical objects» (2016)

A.I. Dmitriev, «Energy spectrum and oscillations of neutrinos
in a magnetic field» (2015)

PhD theses defended in recent years by members of the
Neutrino Physics Group:

The work of the MSU group in the JUNO project is
supported by grants from the Russian Foundation for Basic
Research and the State Natural Science Foundation of China,

(supervisor: A.I.Studenikin).



By the decision of the editorial
board (Editors’ Suggestion)

Physical Review D journal, this 
article is selected as the most 

important achievement of 
2018 and is posted 
In a special section 
«Highlights 2018» 
on the journal page 

https://journals.aps.org/prd/

An invitation to the Russian side
from Takaaki Kajita - the head
of the international neutrino
collaboration Hyper-Kamiokande
- to join this mega-science
project.

Moscow University was presented with a report at the 
Hyper-Kamiokande collaboration meeting (February 

2020, Tokyo, Japan)

By the decision of the management of MSU, in 2019, the
implementation of the program for the participation of
MSU in the new international neutrino megascience
project Hyper-Kamiokande (Japan) began.

Journal papers of the members of the Neutrino Physics 
Group from the «Top-25» list (2017-2020):

K.Stankevich, A.Studenikin,
Neutrino quantum decoherence engendered by neutrino
radiative decay,

Phys.Rev. D 101 (2020) no.5, 056004

A.Studenikin et al, (IceCube-Gen2 and JUNO Colls.),
Combined sensitivity to the neutrino mass ordering with
JUNO, the IceCube Upgrade, and PINGU,

Phys.Rev. D 101 (2020) no.3, 032006

M.Cadeddu, F.Dordei, C.Giunti, K.Kouzakov, E.Picciau,
A.Studenikin, Potentialities of a low-energy detector based
on 4 He evaporation to observe atomic effects in coherent
neutrino scattering and physics perspectives,

Phys.Rev. D 100 (2019) no.7, 073014

A.Popov, A.Studenikin. Neutrino eigenstates and flavour,
spin and spin-flavour oscillations in a constant magnetic
field, Eur. Phys. J. C (2019) 79:144 (7 p.)

A.Grigoriev, E.Kupcheva, A.Ternov, Neutrino spin
oscillations in polarized matter,
134861, Phys. Lett. B 797 (2019)

P.Pustoshny, A.Studenikin, Neutrino spin and spin-flavour
oscillations in transversal matter currents with standard
and non-standard interactions,

Phys.Rev. D 98 (2018) 113009 (14 p.)

M.Cadeddu, C.Giunti, K.Kouzakov, Y.F.Li, A.Studenikin,
Y.Y.Zhang, Neutrino charge radii from COHERENT elastic
neutrino-nucleus scattering,

Phys. Rev. D 98 (2018) 113010 (11 p.)

P.Kurashvili, K.Kouzakov, L.Chotorlishvili, A.Studenikin,
Spin-flavor oscillations of ultra-high-energy cosmic
neutrinos in the interstellar space: The role of
neutrino magnetic moments,

Phys. Rev. D 96 (2017) 103017 (8 p.)

A.Grigoriev, A.Lokhov, A.Studenikin, A.Ternov, Spin light
of neutrino in astrophysical environments,

J. Cosmol. Astropart. Phys. (2017) 068P_0517 (23 p.)

K.Kouzakov, A.Studenikin, Electromagnetic properties of
massive neutrinos in low-energy elastic neutrino-electron
scattering,

Phys. Rev. D 95 (2017) 055013 (9 p.)

Workshop of the Neutrino Physics Group (Faculty of 
Physics, MSU, January 2019)

The main results of A.
Popov's master's thesis are
published in the article:

A. Popov and A. Studenikin,
«Neutrino eigenstates and
flavor, spin and spin-flavor
oscillations in a constant
magnetic field».
Eur. Phys. J. C79 (2019)

According to the results of
the competition of scientific
student works named after
R.V. Khokhlov, A. Popov be-
came one of its winners.

Published by K.A. Kouzakov and A.I.Studenikin et al. (Phys. 
Rev. D 98 (2018) 113010), a new upper bound on the 
values of off-diagonal charge radii of neutrinos is included by 
the International Committee on the Properties of 
Elementary Particles (Particle Data Group) in the review 
«The Review of Particle Physics 2018» update 2019
containing information on the main characteristics of 
elementary particles (Physics C 40, 2016, 100001).

2017 - 2019 –
over the past three years, the Neutrino Physics Group members 

made 31 reports, including ones at the leading 
international conferences:

1) European Physical Society Conference on High Energy 
Physics,  Italy, 2017;
2) 15th International Conference on Topics in Astroparticle
and Underground Physics, Canada, 2017;
3) 28th International Conference on Neutrino Physics and 

Astrophysics, Germany, 2018;
4) 39th International Conference on High Energy Physics,  

Korea, 2018;
5) 20th International Seminar on High Energy Physics 

«Quarks-2018». Valday, Russia, 2018;
6) Neutrino Oscillation Workshop, Italy, 2018;
7) 33rd Les Rencontres de Physique de la Vallée d'Aoste on 
Results and Perspectives in Particle Physics, Italy, 2019;
8) 31st Les Rencontres de Blois on Particle Physics and 
Cosmology, France, 2019;
9) European Physical Society Conference on High Energy 
Physics (EPS-HEP2019), Belgium, 2019;
10) 16th International Conference on Topics in Astroparticle
and  Underground Physics, Japan, September 9-13, 2019.

A.Studenikin,
Electromagnetic neutrino properties: new 
constraints and new effects
A.Kouzakov, Y.F.Li, K.Stankevich, Yuan, 
A.Studenikin, 
Neutrino spin-flavour and collective 
oscillations in supernovae
A.Lichkunov, A.Popov, A.Studenikin, 
Neutrino oscillations in a magnetic field: 
The three-flavor case
V.Shakhov, K.Stankevich,  A.Studenikin, 
Neutrino oscillation accounting for neutrino 
charge radii
M.Cadeddu, F.Dordei, K.Giunti, K.Kouzakov, 
Picciau, A.Studenikin, 
Revealing new processes with superfluid liquid 
helium detectors: The coherent elastic 
neutrino-atom scattering
K.Kouzakov, F.Lazarev, A.Studenikin, 
Electromagnetic neutrino interactions in 
elastic neutrino-proton scattering
K.Stankevich, A.Studenikin, 
Collective neutrino oscillations accounting for 
neutrino quantum decoherence

Ru-It cooperation

Ru-Ch cooperation

хххх – postgraduate
хххх – students
хххх – staff

The program of the main 
International Conference on 

Elementary Physics
Particles of 2020 - 40th 

International
conference on high energy physics

(40th International Conference 
on High Energy Physics, 
Prague, Check Republic, 

30 July - 5 August, 2020)
7 reports of the participants of 
the Neutrino Physics Group are 

included:

2015 Nobel Prize Laureate Takaaki Kajita and 
A.I.Studenikin at the International Conference 

TAUP-2019 (September 2019, Toyama, Japan)

By decision of the leadership of MSU, in accordance with
the proposal of the leadership of the Faculty of Physics,
A.I.Studenikin became a member of the Russian-Japanese
group for the coordination of research in neutrino physics
and was authorized to represent MSU in the Hyper-
Kamiokande collaboration.

The Department of Theoretical Physics
The Neutrino Physics program

(addition «2018-2020»)

Diploma theses of the members of 
the Neutrino Physics Group (2019-2020):

Master 2019

A. Popov, «Eigenstates and flavor, spin and spin-flavor 
oscillations of neutrinos in a constant magnetic field» (2019)

P. Pustoshny, «Spin and spin-flavor oscillations of neutrinos 
in transverse flows of matter in theories with standard and    

non-standard interactions» (2019)

Baclelor 2019 and 2020

F. Lazarev, «Elastic scattering of neutrinos by a nucleus   
taking into account 
the electromagnetic form factors of neutrinos» (2019)

A. Lichkunov, «Oscillations of neutrinos in the case of three
flavors in extreme external conditions» (2019)

V. Shakhov, «Oscillations of neutrinos in arbitrarily directed 
magnetic fields and currents of matter» (2019)

U. Abdulaeva, «Majorana neutrino in a moving medium and 
magnetic field» (2020)

G. Donchenko, «Scattering of neutrinos by condensed
system in the mode of low power transmission» (2020)

V. Bokov, «Oscillations of neutrinos from supernovae taking           
into account collective effects» (2020)
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