Tribute to Samoil Bilenky
A Great Physicist, A Mentor, A Friend

23 May 1928, Zmerinka (Ukraine), USSR

5 November 2020, Vancouver, Canada
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» | am presenting this tribute because |
knew Samoil well: we spent long times
together, with many interesting
discussions, and we collaborated on many
studies since 1992.

» For me he was a friend, a mentor and my
main collaborator for many years.

G

Munich, May 2002 ' Ba‘rcelona, November 2002
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Samoil BILENKY —
a world-famous scientist, teacher and
personality

Renowned theoretical physicist Samoil Mikhelevich
Bilenky pased away in Vancouver on 5 November 2020
in 1999 his friends, colleagues and
celebrated his 70th birthday at the conference spe-
cially organized for the occasion in Torino, P. Bernabeu
suggested as a joke to change Bilenky’s patronymic name.
1o “Neutrino”. Already at that time the reason was obvi-
ous. The many important contributions of . Bilenky to
neutrino physics during his life-long and brilliant carer,
now perhaps more than ever, justify a sort of canonization
of such a suggestion.

[JINR News 2021, No.1]

» See also:

Saon. MissLevicn Bussicy 1928-2020

A pioneer of neutrino physms

Eminent Russian theorist Samoil Mihelevich
Bilenky, oneof the founders of modereutrino
physics, passed away on 5 November 2020. A
teacher of ageneration of partcle physicists, not
onlyin Russiabut alsoinmany!

JINR. He obtained his PhD in 1957 for appli-

jokingly, that slenky shouldbe
called “Mister Neutrino’
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[CERN Courier, May/June 2021]

Serguey Petcov, Commemoration of Samoil Bilenky, XIX

International Workshop on Neutrino Telescopes, February 2021
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http://www1.jinr.ru/News/News_1-2021_sait.pdf
https://cerncourier.com/wp-content/uploads/2021/06/CERNCourier2021MayJun-digitaledition.pdf
https://agenda.infn.it/event/24250/contributions/127402/
https://agenda.infn.it/event/24250/contributions/127402/
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Samoil was born in Ukraine in 1928.

He and his family left Ukraine when it was
invaded by German troops during the Second
World War.

They went to some place in Siberia, far from
the front.

After the War, he studied in Moscow and
graduated “cum laude” in 1952 under the
supervision of |. Pomeranchuk.

A short time later he started to work at the
Laboratory for Nuclear Problems in Dubna,
which was classified until 1954 and became
JINR (Joint Institute for Nuclear Research)
in 1956.

Since 1956 Samoil was a staff member of S.M. Bilenky in 1966
JINR. He also gave lectures in Moscow.

Although born in Ukraine, Samoil considered himself Russian.
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» The early scientific career of Samoil was mainly devoted to the study of
scattering of polarized particles (hadrons and leptons).

He remained interested in this topic.
Our second paper, in 1993, was on polarized pp scattering!

He was very interested in nucleon properties, especially form factors.

vV v v .Yy

Samoil was the driving force of several papers on this topic with different
collaborators (mainly Wanda Alberico, Torino) from about 1995 to 2009.

Wanda Alberico and Sofia Bilenkaya Torino, 2018
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» Samoil and Bruno Pontecorvo were friends
since the 50's, together with their families.

» He liked to tell stories of Bruno Pontecorvo
and their adventures (hiking, camping, etc.
together with their families).

» Around 1970 Samoil started to work on
neutrino physics:

» Bardin, Bilenky, Pontecorvo, On the v — v
interaction (1970); On the 7, + e — U + €
process (1970)

C.M. BuneHbkui
1972r.

» Andryushin, Bilenky, Gershtein, Possible
method of measuring the electromagnetic SM. Bilenky
form factor of the neutrino (1971)
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https://inspirehep.net/literature/63454
https://inspirehep.net/literature/63454
https://inspirehep.net/literature/63455
https://inspirehep.net/literature/63455
https://inspirehep.net/literature/71912
https://inspirehep.net/literature/71912
https://inspirehep.net/literature/71912

» In the middle 70's Samoil started to
work with Pontecorvo on the theory of
massive neutrinos and neutrino
oscillations.

» The deep physical intuition of
Pontecorvo and the profound
theoretical knowledge and wisdom of
Samoil led to fundamental contributions
to the development of the theory and
phenomenology of massive neutrinos:

» The theory and phenomenology of
neutrino oscillations in vacuum

» The theory and phenomenology of
massive Majorana neutrinos obtained
from the diagonalization of the
Dirac + Majorana mass Lagrangian
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» Bilenky, Pontecorvo,
Quark-Lepton Analogy and
Neutrino Oscillations (1975)

» Bilenky, Pontecorvo, Again on
Neutrino Oscillations (1976)

> Bilenky, Petcov, Pontecorvo,
Lepton Mixing, u — e + v Decay
and Neutrino Oscillations (1977)

» Bilenky, Pontecorvo, Majorana
and Dirac Masses, Neutrino
Oscillations and the Number of
Charged Leptons (1980)
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https://inspirehep.net/literature/100885
https://inspirehep.net/literature/100885
https://inspirehep.net/literature/100885
https://inspirehep.net/literature/109638
https://inspirehep.net/literature/109638
https://inspirehep.net/literature/118731
https://inspirehep.net/literature/118731
https://inspirehep.net/literature/118731
https://inspirehep.net/literature/154171
https://inspirehep.net/literature/154171
https://inspirehep.net/literature/154171
https://inspirehep.net/literature/154171

First complete review on massive neutrinos and oscillations

PHYSICS REPORTS (Section C of Physics Letters) 41, No. 4 (1978) 225-261. NORTH-HOLLAND PUBLISHING COMPANY

LEPTON MIXING AND NEUTRINO OSCILLATIONS

S.M. BILENKY and B. PONTECORVO

Joint Institute for Nuclear Research, Dubna, USSR

Monumental review
Massive neutrinos and neutrino oscillations

S. M. Bilenky

Joint Institute of Nuclear Research, Dubna, Union of Soviet Socialist Republics

S. T. Petcov

Institute of Nuclear Research and Nuclear Energy, Bulgarian Academy of Sciences, 1784 Sofia,
People’s Republic of Bulgaria

Reviews of Modern Physics, Vol. 59, No. 3, Part |, July 1987 Copyright ©1987 The American Physical Society

671
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» In the early 80's Samoil published
fundamental papers on the physics of
Majorana neutrinos:

» Bilenky, Hosek, Petcov, On Oscillations
of Neutrinos with Dirac and Majorana
Masses (1980)

» Bilenky, Niedermayer, A Possible Test of
CP Invariance in Neutrino Oscillations
(1981)

» Bilenky, Nedelcheva, Petcov, Some
Implications of the CP Invariance for
Mixing of Majorana Neutrinos (1984)

> A very good review on weak neutral
current interactions:

> Bilenky, Hosek, Glashow-Weinberg-Salam S.M. Bilenky at the Ne:utrino
theory of electroweak interactions and the Telescopes Workshop in the
neutral currents (1982) 1990s

From: Serguey Petcov, Commemoration of
Samoil Bilenky, XIX International Workshop on
Neutrino Telescopes, February 2021
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https://inspirehep.net/literature/154335
https://inspirehep.net/literature/154335
https://inspirehep.net/literature/154335
https://inspirehep.net/literature/164322
https://inspirehep.net/literature/164322
https://inspirehep.net/literature/164322
https://inspirehep.net/literature/202965
https://inspirehep.net/literature/202965
https://inspirehep.net/literature/202965
https://inspirehep.net/literature/184857
https://inspirehep.net/literature/184857
https://inspirehep.net/literature/184857
https://agenda.infn.it/event/24250/contributions/127402/
https://agenda.infn.it/event/24250/contributions/127402/
https://agenda.infn.it/event/24250/contributions/127402/

» After the fall of Soviet Union, in 1992 Samoil lived mostly out of Russia,
always accompanied by his very kind wife Sofia (a physicist until 1992).

» They spent considerable time in many places: Barcelona (J.A. Grifols, E.
Masso), Munich (W. Potzel, F. von Feilitzsch), Padova (A. Masiero),
Seoul (C.W. Kim), Trieste (S.T. Petcov), Torino (W. Alberico, CG),
Tibingen (A. Faessler, F. Simkovic), Valencia (J. Bernabeu), Vienna
(W. Grimus).

» They finally settled in Vancouver (Canada) where their son Mikhail
(Misha) was already living (he was a physicist until about 1999 and now
he is a brilliant biologist working on the human genome).

19881

Mikhail Bilenky cartoons in B. Pontecorvo office, JINR, Dubna

C. Giunti — Tribute to Samoil Bilenky — TAUP 2021 — 3 September 2021 — 11/20



International Pontecorvo Neutrino Physics School
Initiated by Samoil Bilenky in 1998 (with A. Sissakian and S. Ivanova of JINR)

- VI International Pont rve
/ Ioternational ternational Pontecorvo

'S p - . v
: : : = :

Vil International
Pont
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http://theor.jinr.ru/~neutrino19/

5 Books!
Introduction to Feynman diagrams (1970 in Russian; 1971 in English)

Introduction to the physics of electroweak interactions (1980 in Russian;
1981 in English)

Introduction to scattering theory (1985 in Russian)

Basics of introduction to Feynman diagrams and electroweak
interactions physics (1994)

Introduction to the Physics of Massive and Mixed Neutrinos (2010 1st
Edition; 2018 2nd Edition)

iTFDDUCHCN TO THE PHYSICS OF 2

ELECTROWEAK Sl
— Introduetion to Feynman Diugrams

7 tind Electrowealk Interuetions Physics

Samoil Bilenky

Z s
j< ; = Introduction
3 % to the Physics
B eE of Massive and
NTERACTIONS A Mixed Neutrinos

M B|I:ENKY Second Edition
Jort st for Nk Pysics,Dubrs

Tanisted by GBPONTECORVO, Dubr

FERGAMON PRESS
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Several Awards

1999 Humboldt Research Award
2002 Pontecorvo Prize

Russian state medal "“For Distinguished
Service to the State”

Medal of First Degree of the Faculty of
Physics and Mathematics of Charles
University in Prague

Honorable diploma of the Lomonosov
Moscow State University

[2002 Pontecorvo Prize]

Well-Known PhD Students

Dimitri Bardin, Serguey Petcov, Victor Semikoz, Fedor Simkovic
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https://web.archive.org/web/20080521160104/http://cerncourier.com/cws/article/cern/28869/2

Eur. Phys. J. C 1, 247-253 (1998)

hep-ph /9607372

Samoil’s Conjectures on Sterile Neutrinos

THE EUROPEAN

PHYSICAL JOURNAL C
(© Springer-Verlag 1998

Neutrino mass spectrum from the results
of neutrino oscillation experiments

S.M. Bilenky"? C. Giunti? W. Grimus®

! Joint Institute for Nuclear Research, Dubna, Russia
2 INFN, Sezione di Torino, and Dipartimento di
? Institute for Theoretical Physics, University of Vienna, Boltzmanng;
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S.M. Bilenky handwriting
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https://arxiv.org/abs/hep-ph/9607372
https://arxiv.org/abs/hep-ph/9607372
https://arxiv.org/abs/hep-ph/9607372

» In the last years Samoil was very skeptical about the existence of light
sterile neutrinos for reasons of economy and simplicity, as indicated by
the seesaw mechanism:

If light sterile neutrinos will be discovered in future short
baseline and other neutrino experiments in this case our
ideas about the origin of small neutrino masses will be com-
pletely changed. [arXiv:1907.01472]

» However, he emphasised that the question of the existence of light
sterile neutrinos must be answered experimentally. See:

» Neutrino Masses from the Point of View of Economy and Simplicity,
arXiv:1907.01472
» Neutrinos: Majorana or Dirac?, arXiv:2008.02110

» His last contribution to physics is the nice pedagogical review

Basics of General Theory of Relativity for Beginners, arXiv:2010.11823
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https://arxiv.org/abs/1907.01472
https://arxiv.org/abs/1907.01472
https://arxiv.org/abs/1907.01472
https://arxiv.org/abs/2008.02110
https://arxiv.org/abs/2010.11823

Prague, 23 May 2018
Celebrating Neutrinos: Colloquium in honor of prof. S. Bilenky
at occasion of his 90th birthday
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http://www.utef.cvut.cz/recent-events/2018-05-23/celebrating-neutrinos:-colloquium-in-honor-of-prof.-s.-bilenky-at-occasion-of-his-90th-birthday
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NEUTRINO MIXING
Meeting in Honour of Samoil Bilenky’s 70-th Birthday
TORINO, March 25-27, 1999

W. Alberico (Univ. of Torino)
V. de Alfaro (Univ. of Torino)
Ido Ceolin (Univ. of Padova)
ernabei (Univ. of Roma IT)
ernabeu (Univ. of Valencia)
S. Bilenky (JINR, Dubna)
(Univ. of Torino)

niv. of Napoli)

. of Milano)

NFN, Torino)

W. Grimus (Uni
J. Hosek (Univ. of
A. Masiero (Uni
G. Navarra (Univ.
F. Niedermayer (¥
S. Petcov (SISS
A. Santamaria (
P. Strolin (Univ. of Napoli)

Aula Magna, Istituto di Fisica, Via P. Giuria 1, Torino
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Dubna, 20 June 2018
Jubilee of Samoil Mihelevich Bilenky
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http://www.jinr.ru/posts/jubilee-of-samoil-mihelevich-bilenky/

Good bye, we miss you!
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