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Nikolai Nikolaevich Bogoliubov (1909-1992) is a distinguished scientist in
the field of physics and mathematics. His scientific activity began in Kyiv
(1923-1947) and then continued in Moscow (since 1949) and Dubna (since
1956). Main scientific results in the fields:

e Nonlinear mechanics: asymptotic methods, stability theory ;

e Statistical physics: kinetic equations, quasiaverages for systems with
spontaneously broken symmetries;

e (Juantum statistics: microscopic theory of Bose-gas superfluidity, micro-
scopic theory of superconductivity ;

e (Juantum field theory: axiomatic scattering matrix, general renormaliza-
tion theory, renormalization group theory, proof of dispersion relations;

¢ Elementary Particle Theory: "quark bag” model, quantum number ” colour”.

N.N. Bogoliubov's scientific activity began at the age of 14 —15. His major
independent results were obtained when he was 20-25.

N.N. Bogoliubov's scientific activity is specified by considerable mathemat-
ical culture and directness to solution of concrete problems of natural science.




Dmitrii Ivanovich Blokhintsev (11.01. 1908 — 27.01.1979),
one of the pioneers of atomic science and technology in
USSR, the organizer and the first director of the JINR.

Main scientific results in the fields:

*Quantum mechanics

*Acoustics of an inhomogeneous moving medium
*Neutron physics

*Quantum field theory

*Particle physics

1954 — the scientific supervisor of creation and putting into
operation of the world first atomic power station.

Initiated work on the creation of a nuclear rocket engine for
space flights with S. P. Korolev

1960 — first pulsed reactor on fast neutrons
1956- 1965 — the JINR Director
1965 — 1979 — Director of Lab of Theoretical Physics



THEORETICAL PHYSICS (BLTP)
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Fundamental
Interactions
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Condensed Mathematical
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Interlaboratory cooperation

VBLHEP
Hot and dense nuclear matter in heavy-ion collisions
DLNP FLNR
Neutrino physics Superheavy and
exotic nuclei
MLIT
Lattice QCD DLNP
calculations Few-body systems,
Exotic nuclei
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Condensed Matter
Research,
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membranes,
lon irradiation

Computational methods for
nuclear physics and quantum chemistry

MLIT

BLTP Director — Dmitry Kazakov
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Cynepkomnblotep «FOBOpPYH» —

COBMECTHbIVN NPOEKT, OCyLLeCTBMNEHHbIN JlabopaTopmnen TeopeTuveckon onsnkmn 1
JTabopaTtopunen MHOopPMaLMOHHbLIX TEXHOSTOMMW, HaUeneHHbIN Ha 3HAa4YNTENBLHOE
YCKOPEHNE CINOXHbIX TEOPETUYECKUX U IKCMEPUMEHTArbHbLIX UCCregoBaHuin B obnacTtu
aaepHon usnku n ouU3nKn KOHAEHCUPOBAHHOIO BeELLEeCTBa, B NepBYy oyepedb Mo

TemaTtuke rnpoekta NICA



Teopusa oyHaaMeHTaNbHbIX B3aUMOOENCTBUMN

Passutne KBAHTOBOMOMEBOIrO dopmanmama KannbpoBOYHbIX 7
cyrnepcuMMeTpUYHbIX Teopui. FocTpoeHne n nccnegosaHne moaesrien Pusnkn YacTum,
BHe pamok CTaHOapTHOM mopenu. TeopeTuyeckoe pacyeTbl Ons 3KCNepMMEHTOB Ha
Bonblwom agpoHHOM konnavgepe no MOUCKY HOBOM (PU3MKNM U U3YYEHUI0 CBOMCTB
bo3oHa Xwurrca. PacyeT paamauMoHHbIX W CTEMNEHHbIX MOMPaBOK K npoueccam
poxaeHus 4Yactuy B pamMkax CTtaHpapTHOM MoOenu W €€ paclUUpPEHUn.
Kocmornornyeckne npobnemsl, HeCTabUIIbHOCTb Bakyyma, TEMHass MaTepusa U TemHas
9Heprus.

NcenepoBaHne cBOMCTB HEUTPUHO U HEMTPUHHBIX OCLUMUIISLANA.

Pacyetbl  pekopgHOM TOYHOCTU ANA 3PEPEKTOB aTOMHOWM W  MOMEKYNApHOM
do13MKN, CBA3AHHbIX C N3MepeHnem oyHaaMeHTarnbHbIX KOHCTAHT.

ccnegoBaHme CBOWCTB afdpOHOB B paMKax KBaAHTOBOW XPOMOAMHAMMUKU W
doeHOMEHOorM4ecknx KBapkoBbIx Monernen. syyeHne CBOUCTB TSAXKENbIX KBApPKOB U
9K30TUYECKMX afpoHOB. WM3yyeHMe CMNMHOBOM CTPYKTYpbl afpoOHOB C MOMOLLBIO
0OO06LLEHHBIX U 3aBUCALLMX OT NONEPEYHOrO MMNYrbCca NAaPTOHHLIX pacrnpeneneHun.

KX Ha pelueTke, aHanUTU4YeCKne KBaAHTOBOMOSEBblIE MOAENN, KUHETUYECKME W
rmgpoanHaMmnuyeckne Moaenu Ans uccrnegoBaHUa ropaden MnroTHOM  adpOHHOM
MaTepun B NPUCYTCTBUN CUNMbHbLIX NEKTPOMArHUTHbIX NMOsen.
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Teopua atomHoOro agpa

OnucaHne n npeanckasaHme CBOMCTB HecTabumnbHbIX a0ep w"
9K30TUHECKNX HAOEpPHbIX CUCTEM, MOoAESIn AO5A 0ObACHEHNS MEXaHU3MOB
peaKLlMIZ a0ep € 4YactndaMn mn dapamm npm HAKUX U MPOMEXYTOYHHbIX
QHEPInAxX; mndyveHmne AUHaMUuKn AOepHbIX CTONKHOBEHUN C O6pa3OBaHMeM
CTabUNbHbIX W paadnNoOaKTUBHbIX AOeEp, TeOpeTI/I‘-IeCKI/II7I aHalrim3 acreKkToB
CNHTE3a CBEPXTAXESIbIX AAEpP.

NceneposaHne (byH,El,aMeHTaJ'IbeIX CBOMCTB MasiodacTUYHbIX CUCTEM,
pa3Butne CTpormx w™maremMarnyeckmx w™etoaoB AJid ornncaHus nXx
XapakKTepUCTUK; WN3IyHeHne OCOBEHHOCTEN MOBEAEHUSA Mano4YacTUYHbIX
CUCTEM MNPn YNbTPaHU3KNUX SHEPTUAX.

Mopgenu AOPOo-AO0€epPHbIX CTONKHOBEHUM npn peNATUBUCTCKNX SHEPTUNAX;
CBOMCTBa FI,D,GpHOVI Matepun wun d)a3OBbIe nepexoabl Npum 3SKCTpeMalibHbIX
3Ha4YEeHUAX Temrneparypbl U MJIOTHOCTU, U3YyHEHUE HENMUHENHbIX KBAHTOBbIX
npoueccos npu B3anMOOENCTBUN CbOTOHOB C YNbTPaKOPOTKNMU
BbICOKOYACTOTHbLIMU JNMa3epHbIMU UMMYIIbCaMW.
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Theory of Condensed mater

Pa3Butne aHanuUTU4ecKkUx U YNCMNEHHbIX METOAOB U3YyYEHUA CIIOXHbIX MHOro4YacTUYHbIX
CUCTEeM, KOTOopble nNpeacTaBnsAlT  akTyalnbHbI  UHTEPEC B  COBPEMEHHOW  dom3uke
KOHOEHCMPOBAHHbIX cped, pa3paboTka MmaTeMaTUYecKUX mMmoaenen Taknx CUCTEM U BbiSiBNEHWE
YHUBepcanbHbIX 3aKOHOMepHOCTeN. AHanu3 Kak pelletyaTtbiX, Tak M MosieBbIX MoAeneu
pPaBHOBECHbLIX U HEpPaBHOBECHbLIX CUCTEM CTaTUCTUYECKOM MEXaHUKU W MoLenupoBaHue
LUMPOKOro Kfiacca HOBbIX MaTepuarioB, BKJllOYasi HaHOCTPYKTYpupoOBaHHble Matepwuansl,
KOTOpble UMEIT BaXXHOE MNpuUKnagHoe 3HadeHue. K3ydeHue LLUMPOKOro criekTpa yHMBepcasrbHbIX
ABMIEHNN B CIOXHbIX cucTeMax - ¢pa3oBbIX NMepexoAoB B KOHAEHCUMPOBAHHbLIX cpepdax WU
du3nkKe BbICOKUX IHEPruun, CKemsrimHra B (MarHMTo) rmapoamMHamMm4eckou TypoOyneHTHOCTHU,
XUMUYECKUX peakuusix, NepKonsauum 1 gp. metogamMm KBaHTOBOM TeOpUM MNoOnsi BKMro4as
pyHKLMOHaNbHYIO peHOPManu3auMoHHYIO rpynmny.

[MonyyeHHble pe3ynbTaThl NCMOMb3YTCA NPU  NPOBEOEHUN SKCMEPUMEHTAaNbHbIX
nccnenoBaHUin KOHOAEHCUPOBAaHHBIX Cpeq.

BaXHO OTMETUTb 3aMETHO YCUMMBAKOLLUMNCA B NocriegHee BpeMs MeXaucUuUnIIMHapHbIN
XapakTtep uccrnenoBaHuK, roe u3nMKa KOHAEHCUPOBAHHOINO COCTOSIHUA U CTaTUCTUYEeCKas
¢hM3MKka TEeCHO nepecekarwTCsA C aTtoMHOM U saepHon dusmkon, dU3NMKON YacTuu,
actpocpunsnkon, matematTuyeckomn comankom u GMonornemn.




CoBpemMeHHasi MaTemMaTu4ieckas dousmka

PaspaboTka MaTemMaTM4yecknx MeEeTOO4OB peLleHUst BaXHeuwmnx npobrem
COBPEMEHHOW TEOPETUYECKON (PUBNKN:

® pas3BUTUE HOBbIX MaTteMaTU4YeCKnX MeToLO0B UCCIiefoBaHUA U ONUCaAHUA LLUMPOKOro
Kflacca KracCuYeCcKnX U KBAHTOBbIX MHTEPUPYEMBbIX CUCTEM N UX TOYHbLIX PEeLUEeHUN;

® aHann3 N NOUCKN PELLEHUS LLUMPOKOro Kpyra npobriemM cynepcuMMeTpUYHbIX TEOPUNA,
BKII0OMasA MOAENN CTPYH M APYrMX NPOTSKEHHbIX OObEKTOB;

® M3y4yeHne HenepTypOaTUBHLIX PEXMMOB B CYNEepCUMMETPUYHBIX KannbpoBOYHbLIX
Teopusx;

® pa3BUTME KOCMOJOrMYeCcKUxX Mogenen paHHen BeceneHHon, rpaBUTaUMOHHbIX BOSTH U
YepHbIX ObIp.

3agayu:

e BhisicHeHMe npupoabl pyHOaMeHTanbHbIX B3aUMOLENCTBUN N UX CUMMETPUM;

e [locTpoeHne a(pdeKTUBHbLIX MONEBLIX MOAENEN, BO3HMKAOWMX U3 TEOPUN CTPYH U
OPYrnx NPOTSXKEHHbIX OOBHLEKTOB;

e PackpbiTne reoOMeTpMUYECKOro OnMMcaHnUsa KBaAHTOBbIX CUMMETPUN N UX CMOHTAHHOrO
HapylweHna B pamKkax noucka oO6beauMHEHHOW Teopun BCEX B3aUMOOEWCTBUMN,
BKIH0YaA KBAHTOBYIO rpaBUTaLNIO;

e BbisBneHne un 3PGPEKTMBHOE WNCMNOfb30BaHME CBOWCTB WHTErpMpyemMocTun B
pasnnyHbIX obnacTax MmareMmaTnydeckon pusnku;

e [lpMeHeHMe  MOLWHbIX MaTeMaTU4yeCKMX  METOAOB  KBAHTOBbLIX  rpynm,
cynepcMMMeTpum " HEKOMMYTAaTUBHOW reOMETPUM KaK K KBAHTOBbIM TEOPUAM
dyHOaMeHTanbHbIX B3aMMOAENCTBUIN, TaK U K KITaCCUYECKUM MOAENAM.




BLTP Schools for students and young scientists
3-4 schools per year Different topics Support of local costs

http://theor.jinr.ru/meetings/

2021
* Actual Cosmology (online)

2019:
* Complex Systems and Advanced Materials
* Quantum Field Theory at the Limits: from Strong
Fields to Heavy Quarks
* Advanced Methods of Modern Theoretical Physics:
Integrable and Stochastic Systems
* Cosmology, Strings, New Physics

2018:
* Partition Functions and Automorphic Forms
* Modern Colliders - Theory and Experiment
* Matter under Extreme Conditions in Heavy-lon
Collisions and Astrophysics

2017:
* Heavy lon Physics: from LHC to NICA
* Nuclear Theory and Astrophysical Applications
* Symmetry in Integrable Systems and Nuclear Physics
* Hadron Structure, Hadronic Matter and Lattice QCD

2022: = Supersymmetry and Integrability

= Moscow International School of Physics



JINR University Centre
http://uc.jinr.ru

l International Student Practice in JINR Fields of Research

The International Student Practice in JINR Fields of Research is a three-week programme aimed at attracting tolented young people to the Institute and building
awareness of the possibilities of studying and conducting scientific research at JINR.

The Practices have been held since 2004 on the initiative of the JINR University Centre, MEPhI, MIPT, universities of Poland, and the (zech Technical
University for senior students from the JINR Member States and the countries that have agreements with JINR at the governmental level. Maore than a
thousand representatives of Belarus, Bulgaria, Poland. Romania, Serbia, Slovakia, Ukraine, the Czach Republic have taken part in the event. Since 2007, the
Practice has been attended by students from Scouth Africa, since 2005 - by students from Egypt, since 2015 - by representatives of Serbiz and Cuba.

About 50 lecture courses
at JINR University Centre,
DIAS-TH, Moscow U., Dubna U., MIPT, etc.




