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Hpeaucnosue

OcHoBHble HalpaBIeHUsI HayIHON MeATeTbHOCTH Kadenpbl TeopeTudecKon (-
3uKM pu3mgeckoro (pakyiabrera UpKyTcKkoro rocynapcTBEHHOTO YHUBEPCUTETA B Ha-
CTOsIIIee BpeMs CBSI3aHbI ¢ (PU3UKON HITeMEHTapPHBIX Yac TUIL, BKITIOUYast (PU3UKY KOCMU-
YeCKUX Jydell 1 HeNTPUHHYIO acTPoPU3nKy. DTa TeMaTUKa BO3HUKIIa Ha Kadenpe B
1969 r. 1o nHUNMATHBE U3BECTHOTO YUEHOTO, OIHOTO M3 KPYIMHENIIINX CIIenaaIncToOBR
B obiactu KBaHTOBOW Teopun mosts, akamemuka [I. B. llupkoBa u pextopa UI'Y
npodeccopa . d. JloceBa, Kax amekBaTHas OCHOBA IS TIOATOTOBKY CIIEIIMAICTOR
o (pyumamenTanbioit usuke B UT'Y. C sToil menbio Ha mocTosumyto padory B UT'Y
ObLIIN IPUTJIAIIIEHbl COTPYIHUKN oTHesa TeopeTndeckoit pusuku Uuctutyra Mate-
matukn uM. Cobonena (DoBocubupcek) U. N. Opros, FO. B. Dapdenos, A. D. Bann
B. JI. Yepusk, koTopble 1 BO3IIIABUIIN BCIO NAIbHENITYIO paboTy MO peopTaHm3aInn
Kadenpol, pazpaboTke yueGHBIX TIJIaHOB, MOCTAHOBKE OCHOBHBIX KYPCOB TeopeTnye-
CKOIl ¥ MaTeMaTU4ecKol (PpU3MKHM U CHENKYPCOB MO (PU3MKE dIIEMEHTapPHBIX YacTHII,
KBAHTOBOW TEOPUW TOJISL U T.1I.

B 1972 xadenpa, coBmecTno ¢ mabopatopueii Teopetmdeckon ¢pusnku Obnemnu-
nerroro Uucturyra Anepunix Uccnenopammii (ybra) nu UncturyTom Maremarukm
mM. CobGoreBa (DoBocubupck ), mposesa B VIpKy TcKe MeX IYHAPOMHYIO KOHMEPEHIIITO
Mo pusnKe HU3KUX HHEPTUil. DonobHbIe KOH(DEPEHTINT CTAN BIOCIENCTBAN TPAIH-
[IMOHHBIMU Ha MPOTSIKEHUN MHOTUX JIeT.

Crenmy oM BaKHBIM STAMOM B HayYHON KU3HU Kaemnphbl cTajla MeXIyHapOo-
Hass KOH(epeHIus, TpOoXonnBiias B mocenke JlucTBsaka y ozepa Jafikaa B 1979
r. OTa KoupepeHnns SBISIIACh YacThIo MEKIYHAPOTHOTO KOHI'PEcca MO OKEaHOII0-
run 1 Oblia TOCBSIIeHa MTPobieMe NeTeK TUPOBAHUS MPUPOIHBIX MOTOKOB MIOOHOB
n HeATPUHO B pamMKax coBmecTHON CoBeTcko-AMepukanckoil mporpamMmbl. Usernto
na sToil konepenmun akamemukamu M. A. Mapkosoim 1 A. E. UynakoBoiM Gbiia
BBICKa3aHa miest 06 MCIoIb3oBaHm Hacceiiia 03. JalKail B KadecTBe 6a3bl [ OT-
paboTKM BKCIIepUMEHTAITBLHBIX Y3JI0B TIOTHOMACIITaAOHO yCTAaHOBKI, KOTOPYIO TIpel-
mosarajgoch co3nath B Tuxom Oxeane y mobepexnbs ['aBaiickmx octpoBoB. Takmm
06pasoM BBITTO TIOOKEHO Hadasio cobCTBEHHO Dalikaibekoro skermepumenTa N T-200,
KOTOPBI B HACTOSIIEe BpeMsl YCIIEITHO Pa3BUBAETCS W TIOIIYYMIT IITHPOKOE MEKTYHA-
pomuoe mpusnanne. OmMHOBpEMEHHO COTPYAHUKaMU Kadempbl, COBMECTHO € KOJLIe-
ramu 3 Uncruryra Anepusix Uccnenopanmit AD CCCH (Mocksa), 6biim HadaThl
TeopeTHYecKIe NCCIeTOBAHUS TPOGIEMbI TeHEPAIINY 1 IEPEHOCA MIOOHOB 1 HEWTPUHO
Kocmuueckux syden. OQduens 6oicTpo Ha Kadernpe chOPMUPOBAIOCH CAMOCTOSTENb-
HO€e HallpaBJIEHWE TEOPETUUYECKUX UCCIEeNOBAHUN Mo (PU3NKe KOCMUYECKUX JTydell u
HEHTPUHHON acTpodusnke. Je3yILTaThl MHOTOIETHEN pabOThI IO MaHHON TeMaTuKe
HCTOIB3YIOTCST CETOMHS BO MHOTHX OBJTACTAX “HEYCKOPUTENHHON GU3NKN YacTUuIl u
CYXKAT XOPOIIel OCHOBON ISl TTOIITOTOBKI MOJIONIBIX CIIEIINAINCTOB B 5TON 061acTn
HayKH.

Kak wmayunyito, Tak m nemarorndeckyio paboTy xadenpa MpoBommia U BeleT B
TECHOM COTPYIHUYECTBE € BEMYIIUMHU HAYIHBIMEU MEHTPAMU JOCCUU, TAKUMU Kak
Uncturyt Aneprnoit Pusuku nm. Dynkepa u Unctutyt Marematukn nm. Cobo-
nea (Dopocubupck), OUAN (IHy6ua), UAN IAD (Mocksa), a Tak XKe ¢ yHUBEp-
cutetamu JeTepbypra, Tomcka, JoBocubupcka. Jocie OKOHIaHUs YHUBEPCUTETA



1 acCIUpaHTypbl BLIMYCKHUKN Kadenpbl MPONOKAIOT YCHEeIHo paboTaTh B Hayd-
HBIX yUpexnennsx Doccun u 3a pybexom (B gactuocTu, B Urammm, [IBeiimapmn,
CIITA, Kanane). FExkeromno xadempa BHITOMHIET HayIHO-HCCIENOBATENLCKIE Pa-
60THI B paMKaX HECKOILKUX TPAHTOB, & €€ COTPYIHUKN — TOCTOSHHBIE YIaCTHUKN
mMexmyHaponubix koudepentuii. Ocenbio 1998 r. kadenpa akTUBHO ydacTBOBasia
B oprammsamnuu u npoBenennn nepBonl B Upxyrcke [llkonsr mo ¢ymmamenTarnHon
dpusmKe I MOJIOOLIX yueHbX “AcTpopusuka n Pusmka Mukpomupa”, cobpasimeit
6omee corum caymarereir n 10 mpuriameHHbX JEKTOpoB 3 Joccnn, Urtamnm u
['epmanun.

3a nepuon ¢ 1969 mo 1998 rr. corpynmuukamu Kadenpnl (COBMECTHO € acCTUpPaH-
TaMu 1 CTyIeHTaMn) omybankoBano okoo 500 HayIHbIX PaboT, YIeOHBIX I yuebHO-
METOMUYECKNX TTOCOOUN. JUKe MPUBENEH CINCOK HAayUHLIX MyOImKannii Kadempol
3a mocsennne 5 eT. TeMaTuwdeckoe pasmeseHne MaTepraja B 3HAUNTETLHON Mepe
YCIIOBHO, TIOCKOJIBKY MHOTTE paboThl TOCBAIIEHLI MpobIeMaM, HaXOMAIINMCs “Ha
cThike HayK . B wacTHOCTH, 5TO OTHOCHTCS K paboTaM, BLITIOIHEHHLIM B paM-
Kax MexmyHaponubix mpoekToB Baikal NT-200", “NESTOR”, “L34Cosmics” n x
MCCIIEOBAHTSIM, TTPOBOMIMBIIMMCS Ha YHUBEPCUTETCKOM Y-Tejeckore B | yHKIHCKON
MoNnHe; BCe Takwe paboThl YCIOBHO OTHECEHBI K Pa3psimy ‘HKCIEPUMEHTAILHBIX .
DaboTol 1o sAmepHOi (uU3NKe, SAEPHON acTPOMU3NKE W HEKOTOPLIM CHENHATLHBIM
mpobiieMaM TEOPETUIECKO (PU3MKN OTHECEHDBI K pasfeny JasHoe”.

3aBenyoimuil Kagenpon TeopeTndecKon pusuKu,
npodgeccop A. H. Bann

NpkyTck, 1999




Preface

Basic directions of the scientific activity of the Theoretical Physics Department
of Irkutsk State University’s (ISU) Physics Faculty currently center around (but
not restricted to) high-energy particle physics, including cosmic-ray physics and
neutrino astrophysics. This line of investigation originated with an initiative of
academician D. V. Shirkov, an internationally known expert in quantum field the-
ory, and of professor N. F. Losev, the chancellor of ISU. High-energy physics was
considered an appropriate ground for the education in fundamental physics at the
University. For this purpose, several researchers from the Theoretical Physics De-
partment of Sobolev Institute of Mathematics (Novosibirsk) were offered work at
ISU. From 1969, these researchers, Drs. 1. I. Orlov, Yu. V. Parfenov, A. N. Vall,
and V. L. Chernyak, led the overall work on the re-organization of the Department,
development of the curriculum, and arrangement of fundamental (required) studies
in theoretical and mathematical physics as well as specialized courses in high-energy
physics, quantum field theory, and related subjects.

In 1972 in Irkutsk city, the Department, jointly with Laboratory for Theoretical
Physics of Joint Institute for Nuclear Research (Dubna) and Sobolev Institute of
Mathematics (Novosibirsk), conducted an International Conference on Low-Energy
Particle Physics. Since then such meetings had been traditional for many years.

The next significant event in the scientific activity of the Department was an
International Conference on Deep Underwater Detection of Muons and Neutrinos
that was held in Listvyanka village near Lake Baikal in 1979. This conference was a
part of an International Oceanological Congress within the framework of the joint
Soviet-American scientific program. That was the conference where academicians
M. A. Markov and A. E. Chudakov came up with a proposal for utilizing the Baikal
lakescape as a testing area for the development of experimental segments of the
full-scale apparatus that was planed to deploy in the Pacific Ocean near Hawaii
Islands. In fact the conference marked the beginning of the independent Baikal
neutrino experiment. Today it has progressed rapidly and gained an international
recognition. Simultaneously, theoretical studies of the cosmic-ray muon and neu-
trino production and transport through matter were started by researchers from the
Department in collaboration with their colleagues from a laboratory of Institute for
Nuclear Research, Academy of Science of USSR (Moscow). In short order a fully
substantive line of investigation on cosmic rays and neutrino astrophysics came into
being. Results of the long-term research are now of the considerable current use in
several divisions of “astroparticle” physics. Furthermore, the research achievements
have provided a good ground for the training of young researchers in the field.

Both teaching and scientific work in the Department are performed in a close
collaboration with the leading Russian institutions, such as Budker Institute of Nu-
clear Physics and Sobolev Institute of Mathematics (Novosibirsk), Joint Institute for
Nuclear Research (Dubna), Institute for Nuclear Research of Russian Academy of
Science (Moscow), as well as with St.-Petersburg, Tomsk, and Novosibirsk Universi-
ties. Many graduates of the Department work successfully in scientific institutions
in Russia and abroad (Italy, Switzerland, Israel, USA, and Canada). Annually,
the Department fulfils scientific researches within the framework of several grants;
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members of the Department regularly participate in international scientific confer-
ences. In autumn 1998, the Department took an active part in the preparation and
work of the first Irkutsk School on Fundamental Physics for young researchers called
“Astrophysics and Physics of Microworld.” The School brought together more than
100 listeners and 10 invited lecturers from Russia, Italy, and Germany.

During the period from 1969 to 1998, the staff of the Department, together with
its students and post-graduates, had published about 500 scientific articles, several
textbooks and teaching aids. Below is a list of scientific papers published over the
past 5 years. The topical division of the material is to a large extent relative because
many studies have been dedicated to problems linking several fields. It is particu-
larly true of the pieces of work fulfilled for or within the international collaborations
“Baikal NT-200", “NESTOR”, and “L34Cosmics”, as well as for experiments with
~ telescope at Tunka valley; all such works are arbitrarily called “experimental”.
Papers on nuclear physics, nuclear astrophysics, and on some particular problems
of theoretical physics are placed to subsection “Miscellaneous”.

Head of the Theoretical Physics Department,
Professor A. N. Vall

Irkutsk, 1999
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. V. Sinitskaya — former post-graduate student, now lecturer
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slavskaya, Muon depth-intensity relation and data of underground and underwater experi-
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sita degli Studi di Firenze, Dipartimento di Fisica, Preprint DFF 252/06/1996 (Firenze,
June, 1996), 10p.

T. K. Gaisser, M. Honda, K. Kasahara, H. Lee, 5. Midorikawa, V. A. Naumov, and T.
Stanev, Comparison of atmospheric neutrino flux calculations at low energies, Phys. Rev. D
54 (1996) 5578-5584; hep—ph/9608253.
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the 25th International Cosmic Ray Conference, Durban, South Africa, July 30 — August 6,
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mento di Fisica, Preprint DFF 253/06/1996 (Firenze, June, 1996), 18 p.; Il Nuovo Cimento
111 A (1998) 129-148; hep—ph/9802410.

E. V. Bugaev, V. A. Naumov, T. S. Sinegovskaya, S. I. Sinegovsky, A. Misaki, and N.
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1998), 49 p.; National Graduate Institute for Policy Studies (GRIPS) Research Report
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atmospheric low-energy data for solar neutrino oscillations, hep-ph/9902261.

Quantum Field Theory and Bound State Problem
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(1993) 1585-1590).
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ference “Quantum Systems: New Trends and Methods”, Minsk, Belarus, 1994, edited by
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1PostScript file is available through URL http://www.api.isu.ru/school/BSYPH/Proceed-BSYPH
-98.html or ftp://62.76.7.203 /incoming /BSYPH-98.
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