Twentieth Lomonosov Conference
onh Elementary Particle Physics

August 19 - 25, 2021
online conference
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20 Lomonosov Conference on

Elementary Particle Physics is organized by
Faculty of Physics of Moscow State University
under the patronage of Rector of MSU
Academician Victor Sadovnichy



This is the 20 event in the series that
startedin 1992

when the conference got the name of
Mikhail Lomonosov

W’ Prilliant Russian encyclopaedist of the era
)| of the Empress Catherine the 2"

M.B./lomoHocoBa Moscow State University was founded
(1711-1765) 266 years ago based on his plan and
initiative

® Moscow University is hamed after Lomonosov



We are thankful to

._ Professor Nikolay Sysoev,
=l Dcan of Faculty of Physics,
for steady support

of organizing committee
for more than a year period
of the conference preparation




It is a great honour for me to give the floor to
Vice Rector of Moscow State University
e Professor Andrey Fedyanin

thanks to whose personal efforts, the very holding of the
conference this year became possible



20 Lomonosov Conference
on Elementary Particle Physics

... in closed cooperation with

- Joint Institute for Nuclear Research
(Dubna)

Institute for Nuclear Research
of Russian Academy of Sciences



It is a great honour for me to give the floor to
Scientific Leader of JINR
® Academician Victor Matveev



Since 1992
the Lomonosov Conferences
have been supported by
Ministry of Science and
Higher Education of Russia

It is a great honour for me to give the floor to
Vice Director of the Department of State
Scientific, Technical and Innovation Policy of
Ministry of Science and Higher Education of
Russia

O Mr Andrey Romanov



20 Lomonosov Conference
on Elementary Particle Physics

... in closed cooperation with

Joint Institute for Nuclear Research
(Dubna)

« Institute for Nuclear Research
of Russian Academy of Sciences



It is a great honour for me to give the floor to
Vice Director of INR RAS
® Professor Grigory Rubtsov



Lomonosov Conferences
on Elementary Particle Physics

since 1992



... short prehistory of Lomonosov Conferences

ein 80™ a series of 4 workshops for young scientists
“Synchrotron radiation and its applications” was organized
by Moscow State University

o at 4™ Workshop in 1968 the organizers decided
to complete realization of these workshops

° a year later (1989) it was proposed by myself to renew
that series of events on a new basis with much broader
scientific programme and to include more general issues of

particle physics

* the conference was planned to be held in September
1991 in world famous Samarkand

(Uzbekistan — Soviet Union),

e ... was canceled because of unstable and unpredictable

political situation (Putsch in Soviet Union, August 1991)



o the project of a new meeting was not given up and
the conference on “Elementary Particles and External

Fields” was organized by Moscow State University in
Yaroslavl (Russia) , April 1992

* during preparation of that conference | proposed that we
should start a series of full-scale international conferences
under the title of

“Lomonosov Conference on Elementary Particle Physics”

... the birth of Lomonosov Conferences ...

° this story has been included into the preamble
Yaroslavl conference 1992 programme



V UKDAR MOMOJHX YYEHHX MTY " 3AEMEHTAPHHE YACTMUN W BHEWHHE moAg"

Apocaasas, 20-23 anpeas 1992 r.

HoCHOBCKMA roOCYUBApCTEEHHHA uHMBepcHret WM, H.B,ouoHocoBa
QpochascHMf recyYfApPCTEEHHEA UHHBEPCHTET
TOD "RBE"

OpraHuIayHoHHER KOMHTET

8.8, Aucensy (HID) A.H.Hugnemos( PHPAH )

B.[.Barpoe (HC3 CO PAHD B.H.Mouoxapes (BRI

0,8, 6pmxanos (9p.TY) B.H,Puryc (OMPAH)

B.Y.Buxosckul (HTY) A.0.Cumpror (qp.lH)

B.H.Meswuugos (BHAUNE ) A.M.Crugennsmys (4TY) - yyeHH® CexpeTapb
B.4.YocTenanengos (COTH) H.¥,Tepuoe (N[Y) - npepcegareas

Hactosmas wxosa wosogux ydenux M['Y apagetca nATOA B CEDHH KOHQepeH-
ush ( Hockea, 1983; Kuwwnes, 1985; Mamkon, 1989; Muncx, 1930), nposogu-
¥HX HAQefpofl TeopeTHYECHKOd QM3IMKA OH3IWueckoro pamyseteta MIY mpw cogedc-
7euM comeTta Momonsx yuemux MTY, [o nmepeoHadanbHOMYy ZaMEcay OpraHH3IaTOpOs
HAa KOHNEpeHUMAX AoAZHa Ouga ofcyzgathca mpofneda KEAHTOBHX APOUECCOE BO
BHEDHHX 3IeKTPOMACHWTHEX TMOAAX, 0JHAKO UEe co BTopod xodgepexumd (19835
r.) OTYETJHED NPORBAAETCA TEHEEBHUME K PACTUMDEHHE TEHATHEH, B Nporpadxs
Tpex nncnennnx uuﬂmepeaunn Hapnng c au:aﬂaaaauunn npnﬁneunﬁ BEJADYABTCA

AIEAHWEN Ennnnntnacuna EOHQEDEHUHH M0 PM3HKE INEMEHTADHHK 4acTHU".
Bectaa [OMOHOCOBCHAR KOH§EpEHUME, 3annavMpoRaddHad wa ocedb 13337 ropa,
Ggi1 NOCESOSHA BOMNDPOCAY KOCMOMMEPODHUIHEM M KANHGDOBOYHHM TEOpHIM

Unae=nuwn wopdeneHUd: NpodHEAnT B OCTHARANS MCHOAKoHa r,dpocrasng
mo agpecy: ya.Cpepnnopa, gou 16, Jacegaxug Mpoxoadr 8 KOoHPepeRU-3aME A0-
wa N 5 no Boazcmol HadepexHOM, B 3ITOM EE QOME HAXOAATCH OPrEOMMTET H
TEXHHYECHKHA CeKpETAPHAT HKOHQepeHUMH.

Texunuecxndt cexpetapwar: [lmfa Bacunesceaa, Mapraputa KoHppaTeeea,
flena Mepzowosa, Yapusa Tewnaguesda Heeaoposa u Anexcannp [lapxoMenko,

¥ MOSCOW UMIVERSITY CONFEREHCE “ELEMENTARY PARTICLES AND EXTERNAL FIELDS"

Programme of

“Bth School of Young
Scientists of Moscow State
University on Elementary
Particles and External Fields”

Yaroslavl, Russia,
April 20-25, 1992

in the future this series
of conferences will be
continued under the title
“Lomonosov Conference
on Elementary Particle
Physics”



JACEJAHUE 7: 11.35-13.50 (nmpegcefatess B.A.lapes)
1.4.Bacunesckas, A.R.[Bo3ges, H.B.HMuxees:
DuanuKa MACCHBHNX HENTDPHUHO BO BHEDHWX 3MSKTPOMArHUTHHX nonsgx (15 uuH,).
0.Giugni:
Probing the Sun: Borexino experiment (30 min).
0.4.3anxugopora.
W3MepexMe MArHWTHOrO MOMEHTA HeATPHUHO HA UDOBHE
(30 uuH,).
Hitielln:
Massive neutrines,
sentation (30 min).
. 0.8.Kyzneuos, H.B.Muxees:
Topwo3Hoe HM2AUYEHHE NpH PACC2AHUH HefiTPHHD B MOAe KYAOHOBCKOTO USHTPA

(15 wmd. ).
about
350 presentations

-12
10”7 warsetosa Bopa

their nscillations and unitary inequivalent repre-

0BEQ : 14,00

IAKPHTUE KOHOEPEHUMM : 13.00 .

COUCOK: YUACTHWKOB KOHQEPEHUMHK - - - - .-
Aptuxosuy [edHagud KoncrauTtusoauy (Ouaman 3TH)
Barpos Baagucaae [aBpunoEuy (HC3 CO PRH)
fesnop Brnaguwup Baagummpoeny (MH3M)
Sonrosckufl [MuTpuA BraguMupoBHY (T
Jacunescxaga [lafoep AnexcaHipoBHA (9p. M)
“::ia110 Giuseppe (Univ, of Salerno, Italy)
uinanpG3 Wpin CopreeENN T
Bonxopa Dmua fleBoBHa (HHEH)

Boupues Anexcaxpp Cepreesny (4HP3R)
[poages AnexcaHpp AJeKCAHLPOBHY (9p.TH
Giapmarchi Marco (INFN-Hilan, Italy)
%iugni Danilo CINFH-Hilan, [taly)
Foay6unkoe Anexced Ranizgeswy (OHSHD
favees== " uwup [eopruesuy (MHIE)

anrini-Palazzi Giordano (Univ, of Rome 'La Sapienza’, [taly)

Jafivunopora Oner AHTOHOBUY (OUGM)
KapaTtaesa Huna Hpvesua (HC3 CO PAH)
Kaumuuukag TFanuna fleonuposxa (CBIH)
Kougpatsesa Maprapura Qegoposxa (HH3IH)
Kpewer Bnapguuup Tepruesuy (dp.MH)
Kpyraos Cepres Uapuu (Bemopycckun HMCX)
Kysneuyor Anexcaupp Bacuawveeuy (9p,.[Y)
fleGepes Cepren floeoeuy (Yyeamckun [TH)
fluxauer [ensvagunt [ennaguesny (MI'Y)
flo6anor Angped EBrenvesuu (HIY)
Mepsouosa Esena Baagnwuposua (M['Y)
Muxees Huxonan Baapmmuposuu (4p.l[Y)
MocTenanenxo Baagumup Muxamaosuu (COTH)
Hukumos Auatoaun Havuy (OHPAH)

06yxos Banepuft Baaguwupoeuy (HC3 CO PAH)
Mapxosenxo Anexcangp Jkosaesuy (4p.T'YH
Mepuns Bnaguunp feMeanosuy (TTY)
Poropa Auxa Mapxcosua (TTY) o o

Ceartoson Butanuft Bopucosuu (HMAH) 50 Pa rthlPantS
CroGeses Baagmuup Bacunvesuu (M 3MH)

CuupHoB Anexcanpp fwutpuesuy (8p.TY)

Spillantini Piero (INFN-Florence, Italy) R
Crapurey Augpen Onerosuy (MTY) 3 e ot %
Crynenurus Anexcanpp YMeaunosuu (MT'Y)

Tpugoros Auppen Dpoesuy (TIH)

TepHos Hropos Muxasnosuu (H['Y)

Tanxuy Anexcedt Anexceesuy (0HIH)

Payctoe Pypoavg Huxonaeeuu (HCK PRH)

PepoTos Muxaun Banenrusoeuu (HI'Y)

OuaunnoB [ensapus Muxadnosuu (Yypamcrus [Y)

Ounbuenkor Muxann fleonupoeuy (MHTI "BpedHmrypM”)

Xaputon Hayw lpuropbesuy (Hp.lY)

Hokee Minn (Seoul National Univ,, Korea)

Uapes Bragusup Anexcangposuy (DUPAH)

Ja unpopMauved o [OMOHOCOBCKMX KOHQepPeHUMSX M0 QU3WKe 3NEeMeHTApPHHX

yacTuy ofipamafiTech, nmozaiyActa, B oprroMuter K A, M.CTypeHurHHY!
119899, Mocxea, [lenusckue ropu, M['Y, Quanueckud QakKyaibTeT, kagegpa
TeopeTHUECKoM pusurM, Ted,:339-31-77,



1992-2021

29 years
of
Lomonosov Conference

..that was hard job to start the conference ...



Since very beginning the project of
international

Lomonosov Conference
on Elementary Particle Physics

attracted interest and support of the
Russian national and international

scientific communities



Professor

Giordano Diambrini-Palazzi
(1926-2012)

“Sa pienza”
Universita di Roma

“The status of the

MQC experiment in Italy”
August 30,1997

1997 - &% Lomonosov Conference on
Elementary Particle Physics



Proceedings of
Lomonosov
Conferences

1992
and
1993

published by

Accadenia Nazionale dei
Lincei
Rome, Italy

...thanks to kind decision of
President Giorgio Salvini
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The proceedings of
19t Lomonosov Conference on
Elementary Particle Physics

World Scientific, Singapore

Proceedings of the Nineteenth Lomonosov
Conference on Elementary Particle Physics

unjiuepnyg

PARTICLE PHYSICS
at the Year of 150th Anniversary of
the Mendeleev's Periodic Table of
Chemical Elements

The volume of these procesdings is devoted to a
wide vamety of items, both intheory and expenment,
of particle physics such as electroweak theory,
fundamental symmeetries, tests of standard model
and beyond, neutrino and astroparticle physics,
hadron physics, gravitation and cosmology,
physics at the present and future accelerators.
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at the Year of 150th Anniversary of
the Mendeleev’s Periodic Table of
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Lomonosov Conferences
on Elementary Particle Physics

received reasonable support inside Russia and

rising of the scientific value of the conference has
been provided by the personal participation in the
events of distinguished Russian scientists

... lwould like to nominate Russian scientists who have
provided very important contribution to organization of
Lomonosov Conferences and to forming the scientific
programmes during passed 29 years



Andrey
Slavnov
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18t Lomonosov Conference 2017

Victor Matveey,
Institute for Nuclear Research of
Joint Institute for Nuclear Research (Dubna)



The proceedings of

20 Lomonosov Conference
| on Elementary
Particle Physics

will be prepared
within collaboration of

Academician Grigory Trubnikov,

Director of JINR

® will be published by JINR

... deadline for sending contributions to the editoris
December 15, 2021...



20%™ Lomonosov Conference on
Elementary Particle Physics

We are proud
- that many world famous scientists

and also happy
- that many young researches

from 34 countries are speakers at the
Conference



1992 Lomonosov Conference 2021
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Map of the Lomonosov Conferences on
Elementary Particle Physics

Antarctica




20" Lomonosov Conference 2021

* The conference programme covers a broad
set of items on high energy physics,
astroparticle = physics,  cosmic rays,
gravitation and cosmology



The main goals of the conference are:

e to bring together scientists from different fields and to
stimulate exchange of results and ideas

o maintainig collaboration between different universities
and institutes

« to promote communication between young and senior
scientists

o to establish relations between scientists from different
countries



.. striking example of multidimensional unifying nature
of international Lomonosov conferences

by Dr Alexey Lokhov

« graduate of master's degree and
post-graduate school of Faculty of Physics of MSU

« member of group on V physics of MSU
» employee of INR RAS

* has been key figure of LomCon organizing committees

* staying in Germany (Univ. of Miinster) for several years

has become an important member of KATRIN Coll.

... areview talk at LomConZ20 on behalf of KATRIN on
fundamental problem of V mass



... before to start the scientific programme let me announce an

urgent request (sorry, more precisely, just a demand) to speakers
and Chairpersons

we have: ¢ 255 presentations

7 working days (no free day in the middle)

e quite short time for tea breaks and lunches

e from + & to-10 hours spread of time zones for different speakers

therefore we kindly ask all participants strictly follow time schedule

we recommend to reserve for discussions:

e 25 minpresentation ——= 5 min
e 20 min presentation > 4 min
* 15 minpresentation ——> 3 min
e 10 minpresentation ——= 2 min



(duration of 25 (20/15) min talks includes 5 (3) minutes for discussion)
Please note that the program schedule is indicated in CERN zone time
(Central European Summer Time)

19 August, Thursday

09.00 — 09.30 Opening
Central European Summer Time

Chair: Alexander Studenikin, Chairman of Organizing Committee, MSU & JINR
Welcome on behalf of Moscow State University
Welcome on behalf of Ministry of Science and Higher Education of Russia, Andrey Romanov

Welcome on behalf of JINR, Victor Matveev
Welcome on behalf of INR RAS, Grigory Rubtsov

PLENARY SESSIONS (9.30-15.15)
09.30 - 13.20

Chair: Valery Rubakov

09.30 V.Matveev (JINR) On the 65 anniversary of JINR: Present status and Development strategy (25 min)

09.55 Y.Wang (IHEP, Beijing) Particle and Astroparticle physics in China (25 min)
10.20 C.Vallee (CPPM, Marseille) Physics Beyond Colliders prospects at CERN (25 min)
10.45 1.Bozovic Jelisavcic (Univ. of Belgrade) Higgs physics with future linear colliders (25 min)

11.10-11.25 Tea break
Chair: Gioacchino Ranucci

11.25 J.W.F.Valle (IFIC, CSIC-Univ. Valencia) Neutrinos as a new physics pathfinder (25 min)
11.50 J.A.Formaggio (Massachusetts Inst. of Techn.) Direct measurements of neutrino mass (25 min)

12.15 M.Klasen (Univ. of Miinster) 4bsolute neutrino mass as the missing link to the dark sector (25 min)

12.40 R.Dvornicky (JINR & Comenius Univ.) Neutrino telescope in Lake Baikal: The recent status and
future perspectives (25 min)
13.05-13.35 Lunch

Chair: Francesca Di Lodovico

13.35 A.Castellina (INAF, Torino) The quest for the sources of ultra-high energy cosmic rays: Results and

perspectives (25 min)

14.00 J.Berdugo (CIEMAT) Latest results of the Alpha Magnetic Spectrometer on the International Space

Station (25 min)
14.25 K.Scholberg (Duke Univ.) Present and future of CEVNS (25 min)
14.50 C.Giunti (INFN Torino) Theoretical overview on coherent neutrino-nucleus scattering (25 min)

15.15-15.30 Tea break

... let me wish aninteresting

Lomonosov Conference

PARALLEL SESSIONS  (15.30-18.00)
Central European Summer Time
SESSION

19.08. A (Collider Physics)

Chair: Lidija Zivkovic

15.30 H.Ahmed (Univ. of Victoria & St. Francis Xavier University) Tests of the Standard Model by means
of $\Upsilon(3S)$ decays with the BaBar detector (15 min)

15.45 L. Altsybeev (St.Petersburg State Univ.) Overview of recent ALICE results on particle correlations and
Sluctuations (15 min)

16.00 P.Gandini (INFN, Milan) Spectroscopy at LHCb (15 min)

16.15 R.Wang (Harvard Univ.) Measurements of multi-boson productions including vector-boson fusion and
vector-boson scattering at ATLAS (15 min)

16.30 S.Petrushanko (SINP MSU) Heavy-ion physics at CMS (15 min)

16.45 T.Agatonovic Jovin (VINCA Ins. of Nucl. Sciences) CP violation in Higgs production in ZZ-fusion

at 1 TeV ILC (15 min)

17.00 A.Ahmad (CERN) The ATLAS Tile Calorimeter performance and its upgrade towards the High-
Luminosity LHC (15 min)

17.15 T.Karavicheva (INR RAS) ALICE upgrade overview for Run 3 and 4 at the CERN LHC (15 min)
17.30 S.Fil chagin (Russian Federal Nucl. Centre, Sarov) 7BA4 (15 min)

17.45 M.Arsentyeva (Budker Institute of Nucl. Phys.) Advanced accelerator concepts for future
accelerators (10 min)

SESSION

19.08. B (Neutrino Experiments)

Chair: Yury Gornushkin

15.30 J.H.Jo (Yale Univ.) Latest results from MicroBooNE (20 min)

15.50 A.Norrick (FNAL) Latest neutrino oscillation results from NOvA (20 min)

16.10 N.Rossi (LNGS, INFN) First detection of solar neutrinos from the CNO cycle with Borexino (20 min)
16.30 S.Zavatarelli (INFN, Genoa) Geoneutrino detection and other non-solar physics achievements of
Borexino (20 min)

16.50 Yu.Kudenko (INR RAS) Physics and status of the SuperFGD detector for the T2K experiment (20")
17.10 M.Torti (Univ. of Milano Bicocca & INFN Milano Bicocca) The NPO6/ENUBET project: towards a
monitored neutrino beam (20 min)

17.30 S.Qian (IHEP, CAS) The R&D of the Ultra Fast 8X8 Readout MCP-PMTs (20 min)

17.50 A.Yukhimchuk (Russian Federal Nucl. Centre, Sarov) Highly intensive antineutrino tritium source:
Specifics of physical experiment (10 min)
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