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I. BaxHeiimue pe3ybTaTbl HAYYHBIX MCCJIEIOBAHUIL:

1. Ilpeonoocena obwas cxema nposepxku AOCIKTII coomeemcmeuss nymem
CPABHEHUs. UHMe2PUPYeMbIX CUCHEM, eCeCm8eHHbIM 00pa30M B03HUKAIOWUX 8
Kanuoposournol meopuu u 6 meopuu cmpyH. Ilocmpoenvl obwue peuwienus
VpasHeHuil, omeedarouux nepeHopmuposKe npocmetiuux onepamopos ¢ N=4
cynepcummempuunou meopuu HAnea-Munnca. Hatioenvl cmpyHHble peuteHus 6
N=1* cynepcummempuuroti karubpo8oyHol meopuu u nNOIYYeHbl HOpMYIbL O
macc MoHononel 8 gpaze KoHpaHmeHma.

AHHOTANUA

VIHTEHCMBHOE pa3BUTME TEOpUW CTPYH MPUBENO K MPUHLMNUAIILHO HOBbIM
HenepTyp6aTMBHLIM (BbIXOAALUMX 3a paMKu TeopuW BO3MYLLEHWI) MeToham
aHasm3a Mogeneit  Teopun (PyHAAMeHTaNbHbIX B3aUMOLEWCTBUN.  BaxHyHO
pofb  UrpaeT wuaeda AyanbHOCTM, COCTOAWAA B TOM, UTO KBaHTOBble
XapaKTepUCTVKA B KaJIMOPOBOYHBLIX  TeopusxX, BK/KOYas  CMekTp U
KOppensaunoHHbIe (hyHKUMN, MOXHO nonyynTb c MOMOLLbIO
KBa3MK/IaCCUYECKOro npubnvxeHns B rpasutaumun. epBoHayasibHO 3Ta WAes
Oblna BbIABMHYTA MPUMEHUTENIbHO K N=4 CynepCMMMETPUYHON Teopumn AHra-
Mwunnca (Tak HasbiBaeMoe AAC/KTI1 - COOTBETCTBME MeXAy rpaBuTaumeli B
NpocTpaHCTBe aHTU-ge CuTTepa M KOH(OPMHON Teopuel Mnons Ha ero
rpaHule), a 3aTem cTana WMCCNeAoBaTbCA BO3MOXHOCTb €e MPUMEHEHUA K
KBaHTOBOW XPOMOAMHAMUKE [/ W3YYEHUA pPexuma CWIbHOW CBA3U U
KOH(haiHmMeHTa  KBapkoB. B  pab6otax A.B.MapwakoBa  (4acTUYHO
BbINO/IHEHHbIX B coTpyaHu4yecTse ¢ B.A. Ka3akoBbiM, Bbicllas HopmaibHas
wkona, MMapmx, ®paHuma n K. 3apembo, YyH-T r. Yncana, Llseumns)
npeanoXeHa ob6buwas cxema npoeepkn AAC/KTIT CcoOTBETCTBUA MNYTEM
CpaBHEHWS VHTErpuypyemMbIX CUCTEM, BO3HUKAIOLMX B Ka/IMOPOBOYHOM Teopum
1 B TEOPUM CTPYH. B Ka/InbpOBOYHOM TEOPUN 3TO - KBAHTOBbIE UHTErPUPYEMbIE
MOJENN, raMunbTOHMAHbl KOTOPbIX OTBEYalT MaTpulaM CMeLLvBaHuA
NnepeHopMuUpyeMbIX onepaTopoB. B Teopum CTpyH  3TO - KIACCUYECKU
NHTEerpupyemas CTPyHHas CuUrMa-mMofeNnb, WHTerpaibl [ABVMXKEHUS KOTOPOWA
OTBEYAlOT KBAHTOBbIM YMCNaM TaK Ha3blBaeMblX "6O/bLIMX OnepaTtopos"

YIO CBA3b
MeXLy  TeOMETPUYECKMMM  [aHHbIMM -  KOMIJIEKCHbIMUA  KPUBbIMMU,
OCHaLLEHHbIMU MEPOMOP(HbIMY  AnddEpeHUanaMm 1 1X NPOCTPaHCTBaMU
mogynen. MocTpoeH o6LWMiA Knacc KBasuKIaCCUYECKMX peLleHnin beTe-aH3aua,
OTBEYANLMX MEepeHOPMMPOBKE  OMepaTopoB, COCTaB/IEHHbIX U3 [BYX
KOMIM/IEKCHBIX CKanApHbIX MNofeit. lmeBlIMecs paHee YacTHble peLueHus
BOCMPOW3BEAEHbI U3 06WMUX (HOPMY/T [AHHOIO MOAXOAa W MOJyYeHbl SBHble
(hopmMynbl 4N HEKOTOPbIX BaXKHbIX HOBbLIX pelleHwid. lccnegoBaHa Takke (B
coTpygHuyecTse ¢ B. MapkoBbiM 1 A. FOHrom, MNAPD) N=1* kanmbposoyHas
Teopus ¢ rpynnoi SU(2). MNMoka3aHo, Y4To faHHas Teopus 06nafaeT CTPYHHbIMM
pelleHmamMn. MocTpoeHa aMEKTMBHAA TeOpUs HeabenieBbIX MO Ha MUPOBOM
NACTE CTPYHbl W [0KAa3aHO, YTO OHa ABNAETCA HenuHeilHoh O(3) curma-



Mofenbi. [lokasaHo, 4YTO TOYHOE peLleHne CUrmMa-mModenu npuBOAUT K
YeTbIPEXMEPHOMY KOH(haiHMEHTY MOHOMO/IEN, NMPOABNAIOLMXCA KaK Y3/10Bble
TOYKM CTPYH C PasIMYyHbIMA KBaHTOBbIMW 4ucnamui, U 06onee TOro, K
[OBYMEPHOMY KOH(aNHMEHTY MOHOMO/EN Ha MUPOBbIX MOBEPXHOCTAX CTPYH Y
06pa3oBaHNI0 COOTBETCTBYHOLLMX ME3OHOB.

PykoBoguTenb paboTbl: B.H.C., A.(0.-M.H. A.B. MapLuakos.

2. Ilocmpoena u ucciedo8ana mMooeib 2emepoceHHol OnyXoau; NOKA3aHO, YMo 8
OOMUHUPOBAHUU  KIEMOYHOU NONYIAYUU OONbWYIO pONb  ucpaem KilemouHas
noosudicnocmo. Ilpogedeno uccredosanue 3a8UCUMOCIU YCMOUYUBOCIU HPOHMA
pacmywei Onyxonu om 6eiuyUuHbl UHOUBUOVANbHOU KIeMOYHOU NOOBUINCHOCU, d
Makxce U3y4eHa  poab  83aUMOOCUCMBUU  MexcOy  KIemKamu  Onyxoau U
OKDYHCAIOWUMU  MKAHAMU 6 CKOPOCMU DPOCMA ONYXOAU U 6 YCMOUYUBOCMU ee
epanuyvl. Hccrnedosano enuanue npocmpancmeeHublx HeOOHOPOOHOCHeEl U 6HEUHe2O
Wiyma Ha yCcmouuusocms ppouma pacmyueii Onyxo.u.

AHHOTAIUA

Pa3paboTaHa maTemaTnyeckas MOLe/lb pocTa U NPOrpeccum onyxonn, yunTbliBatoLas
MOABWXXHOCTb €€ K/ETOK, B3aMMOJENCTBME C TKaHbO, a TakxKe (haKTopbl, BMSIOLME Ha ee
POCT N pa3BuTWe: MUTaTeNlbHble BELecTBa, (akTopbl Y MHIMOUTOPbLI POCTa, MeAULMHCKIE
npenapatbl ¥ T.4. C NOMOLLbI0 3TOM MOLENN MPOBELEHO CUCTEMATUYECKOe UCC/efoBaHue
(hakTOpOB, ONpefensomx AOMUHUPOBAHNE OAHOW M3 KIETOUHbIX NONYNAUMIA B OMYXOSN.
[MoKa3aHO, YTO HapsAy CO CKOPOCTbK K/IETOYHOrO [efieHWs CYLLEeCTBEHHbIM (PakTOpoM
OOMUHMPOBAHUS ABMISETCA K/ETOYHAA MOABMXKHOCTb. [1OKa3aHO, 4TO opMa Onyxosm
yCTOWuUMBa KO BCEM BMAaM BO3MYLLEHWI B Clyvae BbICOKOTO KO3h(hMLMEHTa NOABMXHOCTM
ee K/eTOK, TOrda Kak Mpyv HU3KOW MOABWXKHOCTW TpaHuua ONyxo/su HeycTohumBa, 4YTO
NPUBOANT K POCTY OMYyXO/iN B BblAENIEHHbIX HaMnpaB/ieHUsAX, Hanpumep, B HanpasfeHUK
MCTOYHMKA MuTaTelbHOro cybcrpara. poLeMOHCTPMPOBaHO, YTO Hanpas/eHHbIA PoOCT U
[BWKEHVE OMYXO/N B TKaHW BO3MOXHO U B OTCYTCTBUM XEMOTAKTUYECKON NOABVXHOCTM ee
KNeToK. JTOT pe3y/nbTaT [aeT anbTepHATVBHOE OOBLACHEHME XOPOLIO W3BECTHOMY B
MeaMLMHe ABMEHWUIO MNpopacTaHMsi  3/10KAYeCTBEHHbIX HOBOOOPa30BaHWI B CTOPOHY
KPOBEHOCHbIX COCYAOB. [laHHYO paboTy npegnonaraetcd MPOAO/IKUTL B pamkax
nporpaMmMmbl MuHHaykun «liccnefnoBaHus 1 pas3paboTKU MO MPUOPUTETHLIM Harpas/IEHUAM
pPasBUTUS HayKM W TexXHUKM Ha 2002-2006 rofbl» (Tema «Pa3paboTka TexXHO/I0rnn
MaTemMaTM4yeckoro nmnporHosa pocta W Mporpeccuy OMNyxoin C  Lenblo  MOBbILEHUS
3PMEKTUBHOCTM fleYeBHbIX BO3LENCTBUA M MUHUMM3ALMU NOBPEXAEHUA HOPMabHbIX
TKaHel.») B COTPYyAHM4YeCTBe C rpynnamMum u3 MOCKOBCKOrO  (PM3MKO-TEXHUYECKOIO
nHctutyta  (r. JonronpyaHbii) u HUW OnHkonorum um. M. A. lepueHa (r. Mocksa).
JononHeHHaa Mofenblo aHruoreHesa (NpopacTaHWe KPOBEHOCHbIX COCY[OB K OMyXonu) u
MOZE/NbI0 KPOBOTOKA, MOZENb PocTa OMyXonW MOo3BOANT M3y4yaTb UM MPOrHO3MPOBATL €€
pasBuUTMe, KaK Ha paHHUX, TaKk W Ha M034HUX cTaguax. Peanusaums MHOMOMepHbIX
mMaTeMaTUYecKnx Mofeneid B 06/1aCTAX CMOXKHOW (DOPMbl MO3BO/IUT YYECTb peaslbHYH
reoMeTpuio TKaHeil naumeHTa U HAMBUAYASIbHYHO CTPYKTYPY ero KpOBEHOCHOW CUCTEMbI,
YTO MO3BOIUT NPOrHO3MPOBATb PasBUTME OMYXONW, a TaKkKe 3(PPeKTUBHOCTb PasINYHbIX
CXEM €ee NleYeHus.

(PykoBoguTens paboTbl: B.H.C., A.0.-M.H., A.A. Tlonexaes)

II. OcHoBHBIE pe3yJabTaThl HAYYHBIX HCCICAOBAHMIL:



Cexmop K8aHmMogou meopuu nojisi U KEAHMOBOU CIAMUCTIUKU
(Pyxosooumenv cexmopa 0.¢p.m.n. M.A. Bacunves)

Ony6n1KOBaHO WY HarpaB/ieHo B NnevaTtb 27 HayYHble CTaTbW COTPYLHUKOB CEKTOPA;
COTPYAHVKM NPUHUMAN y4acThe B 15 MeXAyHapOL4HbIX N POCCUACKNX KOHMDEPEHLUAX
(coenaHo 18 noknagos).

CocTaB cekropa:

UfieHbl akagemmum - - 1
[OKTOpa HaykK - 6
KaHaupatel Hayk - 4
acnupaHTbl - 1
CTY[AEHThI -2

["paHTbl ¥ [Mporpammbi:

ololy| -
cTuneHamm oHaa “Landau”
HayU4Hble LLIKO/bI -
nporpammel NMpe3sngnyma PAH
nporpammsl O®H -
NHOCTPaHHbIe TPaHThbI -

WO = = = W) N

Mony4eHO onncaHne 6030HHBIX MOMei cnHa s>1 B NpocTpaHcTBe AdS(d) ¢ NOMOLLbLO
(hYHKLMOHAN0B AeNCTBMS NepBOro nopsaka S'(w,e), AyasibHbIX WU3BECTHLIM AeACTBUAM
nepsoro nopsagka S(e,w). lNpu Takom onucaHn TeTpaga e 1 BCMOMOraTe/IbHOe Nnosne w
MeHSI0TCA ponisiMn. MokasaHo, YTo MI0CKNE AyanbHble AeACTBUSA, MOCTPOEHHbIE B paboTe
BynaHHepa, KHOkaepa 1 SHHO, NofyyatoTca U3 npegnaraembix LeACTBUI C MOMOLLbHO
MeTo/a CTalMoHapHON (a3bl B Npeaene MasblX 3Ha4eHNIn KOCMONOrMYECKO NOCTOSHHOM.
(M.A. Bacunbes, A.C. MatBeeB)

MpeanoxxeHa (OKOBCKas peasim3aums YHUTapHbIX CUHIIETOHHbIX NpeacTaBeHni d-1-
MePHOI KOHOPMHOW anrebpbl o(d-1,2), 0TBEYAKOLMX OAHOYACTUYHBIM COCTOSHUSM
6e3MaccoBOro CKaJIipHOro U CNMHOPHOIO noseli B d-1 n3mepeHnn. B Npon3BosbHONM
pasmMepHOCTM M3yyeHbl TEH30PHbIE NPOM3BeAEHUA Nap CUHIIETOHOB. oKa3aHo, uTto npu d>3
TEH30pHOE NPon3BeeHNe ABYX 6030HHbLIX CUHI/IETOHOB pa3/iaraeTcs B NMPsAMYH CyMMY BCeX
CUMMETPUYHBIX NpescTaBneHnin anrebpbl AdS(d) ¢ LenbiMu CMHamn; TeH30pHOE
npoun3sefeHne 6030HHOr0 1 (PEPMUOHHOIO CUHT/IETOHA Pa3/fiaraeTcs B MPAMY0 CyMMY BCeX
CUMMETPUYHBIX NpescTaBneHnin anrebpbl AdS(d) ¢ nonyuenbiMy CnvHamu; TEH30pHOe
npoun3BefeHne ABYX (DePMUOHHBIX CUHTNETOHOB (Npu d>4) pa3naraeTcs B NPAMYH CyMMy
npegcraBneHnin AdS(d) cMeLaHHOro T!na CMMMETPUK, OTBeYaroLmx auarpammam HKOHra ¢
OZHOW CTPOKOW 1 OHWM CTONBLIOM, & TaK)Ke HEKOTOPbIX MAaCCUBHbIX aHTUCUMMETPUYHBIX
npegcTaBneHnin. OnpegenieH Knacc anredp BbICLUNX CIMHOB, JeACTBYHOLLMX Ha
CYNEePCUHIIETOHHbIX COCTOAHUAX Y COCTOSIHMUAX BbICLUMX CMIMHOB B NPOW3BO/IbHOM
pasmepHocTu. A4 cnyyaeB AdS(3), AdS(4) n AdS(5) ycTaHOBNEH N30MOPRU3M
npegnaraembix anredp 1 NOCTPOEHHbIX paHee anredp BbICLUMX CMMHOB.

(M.A. Bacunbes)

MpeanoxxeHa KOHCTPYKTMBHAA NpoLeaypa, No3sonstoLLas popmynmpoBaThb IMHENHbIE
anthpepeHuMabHble YpaBHEHWS MHBapUaHTHble OTHOCUTENIbHO HEKOTOPOM anre6pol
rno6anbHbIX cMMeTpuid f. MoKasaHo, YTO NPU HEKOTOPbIX YCNO0BUAX f-MHBApUAaHTHbIE
CUCTEMbI INHEWHbIX AN({epeHLmManbHbIX YPaBHEHWI aCCOLMMPOBaHbI C f-Moaynamu,
VHTErpypyeMbIM1 N0 OTHOLLEHNIO HEKOTOPOK napabonuyeckoin noganreépe B f.



MpeanoXxeHHas KOHCTPYKLUMSA NpunaraeTcs Ans Knaccuukaumm BCex IMHENHbIX
KOH(OPMHO MHBAPWAHTHbIX YpaBHEHWI B NPOCTPaHCTBE MUHKOBCKOTO.
(M.A. Bacunbes, O.B. LLeitHkMaH, COBMECTHO ¢ V.FO. TunyHUHbIM)

Pa3BuTa cynepnonesas (hopMynnpoBka 11-MepHoi cyneprpasutauun. MNocTpoeHbl 4-ex
TOYEYHble BEPLUMHbI B3aUMOAENCTBMS 11-MepHO cyneprpasmnTaLmm, HHBapMaHTHble
OTHOCUTE/IbHO NMHEapM30BaHHbIX NPeobpa3oBaHnin CynepcuMmMeTpun. B AONOMHEHWE K 3TUM
pe3ynbTartam Mnosiy4yeHo CyneprosieBoe npeacTas/neHne a1 4-ToUeUHbIX aMnInTys
paccesHus 11-mMepHOI cyneprpasutaymun. B nnHeapn3oBaHHOM NPUGIMXKEHUI MOCTPOEHA
BepLUMHA B3aMMOAENCTBMS CynepyacTmLbl C NosMu 11-MepHOiA cyneprpasuTaLmm.
Pa3BUTbIN opMann3m NoCTPOEHUs BEpLUMH B3aMMOENCTBUSA ABNSAETCSA airebpanyHbIM 1
NMO3TOMY OKa3blBaeTCA NIerko aaanTupyemMbiM AN5 N3YyYeHUs PasfnyHbIX
CYyNnepcMMMETPUYHbLIX TEOPUIA. B KauecTBe NPOCTEMLLErO NPUIOXEHMS 3TOr0 (hopMain3ma
MOCTPOEHbI 4-TOYEUHble BEPLUMHbI B3aUMOAENCTBMS 10-MepPHOro CynepcMMMETPUYHOIO
Anra-Mwunnca.

(P.P. Meugaes)

MocTpoeHbl CBOOGOAHbIE AENCTBMS 415 MAaCCUBHBIX MOMEN NPOU3BO/LHOMO CMMHA M TUNa
CUMMETPUM B 5S-MEPHOM NPOCTPaHCTBE aHTU-fe CutTepa.
(P.P. Meugaes)

WccnenoBaHbl KBAHTOBbIE AedhopMaL HEBLIPOXKAEHHON CynepckobKm MyaccoHa,
3alaHHOMN Ha rnagkux PyHKUMAX ¢ KOMNaKTHbIM HOCUTE/IEM CO 3HAYEHUAMM B anrebpe
I"paccMaHa. BbluncneHb! HA3LWME NPOCTPaHCTBA KOrOMOIOTNiA COOTBETCTBYOLLENA
MyacCOHOBOW cynepanrebpbl ¢ KOIPpULMeHTamy B TPUBUASIBHOM U MPUCOEAVHEHHOM
npegcTaBneHnax. B npeanonoXeHmn HeNpPepbIBHOCTA KBAHTOBLIX MOMPaBOK HainaeH 00LLMiA
BUZ, fedhopmaumn. MNMokasaHo, YTO MMEKTCS LOMONHUTENbHbIE Aedhopmaumn,
HE3KBUBA/IEHTHbIE CTaHAAPTHON MOS/IOBCKOM.

(C.E. KoHwTelH, N.B. ToTuH, coBmecTHO ¢ A.l". CMUPHOBbIM)

MpeasioXKeH NPUHLUMN LeACTBUA, NPUIOXKUMBIA eJMHO06pa3HO B Ciy4yae itboro yncna N
cynep3apsaos. BoinonHeHa pegykumsa K N = 0 B yHKLMW pacnpeieneHns, UHTErpupys no
nosisM cynepnapTHEpPoB. Kak HoBas YepTa TeOpuiA C pacLUMPEHHON CynepCUMMETPUEN,
KaHOHMYeCKMiA NpaddraH hakTopa Mepbl BO3HUKAET B pe3y/ibTaTe MHTErPUPOBaHUS Mo
cynepnapTHépam. XoTa B npoLecce pefyKLuuv BpeMeHHO BBOAUTCA BblAeNeHHOe
Hanpas/ieHne B NPOCTPaHCTBE PEPMMOHHbIX NapameTpoB, NOKa3aHo, YTO U3NYECKNIA
CEKTOp OT Hero He 3aBUCUT. Takxke, MeTpMKa B anirebpe cynepcrMMeTpum
NHTEPNpeTMpOBaHa KakK CUMMN/EKTMYeCKas CTPYKTypa Ha NpoCTPaHCTBe PePMUOHHBIX
napameTpoB.

(W.A. batannH)

W3yyeHbl Koromonorum cynepanrebpbl MNyaccoHa rnagkux gyHKUMiA ¢ KOMNaKTHbIM
HOCWTENIEM Ha CyNneprnpoCcTPaHCTBax PasmMepHOCTM (m,n) ANs Cydas NOCTOSAHHOW
HEBbLIPOXAEHHON CKOOKM MyaccoHa. OKasanoch, YTO pasMepHOCTH (2,n) TpebytoT
OTAENbHOI0 PAaCCMOTPEHMS, U YTO B 3TUX pa3MePHOCTAX Yy cynepanrebpbl MNyaccoHa ecTb
KOromosiorun, He UMetoLLe aHasIoroB B CyneprnpocTpaHCTBaxX C pa3MepHOCTAMK (m.n) Mpu
m>2.

(C.E. KoHwTeH, N.B. ToTuH, coBMecTHO ¢ A.I'. CMMPHOBbIM)

Mpwv nccnegoBaHMM aToMa NO3UTPOHMS C MOMOLLbIO YbTPapeNsaTUMBUCTCKOro npegena
ypaBHeHusi beTa-CanneTepa YCTaHOB/IEHO, UTO B OTCYTCTBME MarHUTHOIO NO/S CYLLECTBYET



KPUTUYECKOE 3HaUYeHVe KOHCTAHTbI 3/1IEKTPOMarHMTHOIO B3avMOLeNCcTBua a,, >1/137, npu

LLOCTVXXEHUN KOTOPOr0o BO3HMKAET NafeHWe Ha LeHTP - nageHue 3M1eKTpoHa 1 No3uTpoHa
Apyr Ha gpyra. Mpy 3ToM 60POBCKUIA pafnyC CTAHOBUTCA NOPSAKa KOMITOHOBCKOWN AJINHBI.
MpeanoXKeH ABYXMEPHbIA aHaNor TaKOr0 XXe YPaBHEHWSA, ABMSHOLMIACA YPaBHEHNEM CTPYHbI,
06CNyXMBaKLLMIA aTOM NO3UTPOHUA B 6ECKOHEYHO-CU/IbHOM MarHUTHOM MOJ1e, B KOTOPOM
nageHne Ha LLeHTP MPOUCXOAUT yxKe nNpu NtobomM o>0. Y CcTaHaB/IMBAETCA KPUTUYECKOE
3HaYeH1e MarHUTHOrO Mosis, 06ecrneyrBaroLLEee MOIHYH KOMMEHCALMIO MacChl NMOKOSA
3N1eKTPOH NO3UTPOHHOM Napbl fedekToM macc. O6Cy»KaaeTcs BOMPOC O CyLLeCTBOBAHWN
npefenbHoOro MarHUTHoro nonsa B K34,

(A.E. LLlaban)

CuMMeTpUS MeXxay npoueccaMmu, MHLYLMPYEMbIMU 3epKaioM B IBYMEPHOM U1 3apsLoM B
YeTbIpEXMEPHOM MPOCTPaHCTBE-BPEMEHN, pacnpoCTpaHeHa Ha MPOLECChbl B3aMOAECTBUSA
3epkana v 3apsga ¢ noisiMy, HeCcyLL MU NPOCTPAHCTBEHHO NOA0OHbLIE MMMYNLCbI. DTN NONS
COMNPOBOXAAKOT CBON UCTOYHUKM 1 ONPeAEnstoT MaTpuyHble Ko3hguumeHTbl Borontobosa.
MokKasaHo, YTO NIOPEHL-MHBapWaHTHbIE Criefbl MaTpULbl Boronto6oBa ONMCLIBatOT BEKTOPHOE
N CKaNspHOE B3aMMOAENCTBMS YCKOPEHHOI 0O 3epKasia C paBHOMEPHO ABVKYLLMMCA
[ETEKTOPOM. 3Ta UHTepnpeTaLmMs OCHOBaHa Ha COOTHOLLEHUM MeXay nponaratopamu BOSH €
NPOCTPAHCTBEHHO NOAO6HBLIMM UMMNYNbCaMN B 2- U 4-MepHbIX NPOCTpaHcTBax. s ABYX
Ba)XKHbIX TPAeKTOPWIA 3epKana C 4OCBETOBbIMI CKOPOCTAMM KOHLLOB B IBHO aHa/IMTUYECKO
(hopme HalifeHbl crnefbl MaTpuLbl Boronto6osa, HaXoAALLMECS B COrnacum ¢ 06Lwmum

pPaccMOTpeHneM. CUMMETPUS MPE/CKa3bIBAET OJHO 1 TOXeE 3HAUYEHMe €, =+/nc Ans

3N1EKTPUYECKOr0 U CKaNIiPHOro 3apsaoB B 3+1-NpocTpaHCTBe. BblgBUHYTHI apryMeHThbI B
Mo/b3y TOr0, YTO 3TO 3HAYEHME N COOTBETCTBYHOLLEE 3HaYeHNe a=1/47 4/ NOCTOSAHHOM
TOHKOW CTPYKTYPb! ABMAKOTCA 3aTPaBOYHbIMU, HENEPEHOPMUPOBAHHbLIMMW 3HAYEHUSMN.
(B.N. Putyc)

HaingeHa heHOMeHOOrnyecKas TpexrpaBUTOHHas BeEpLUMHA, 0ObACHAIOLLAN BCE
Habnogaemble 3DMEKTbI 06LLE TEOPUM OTHOCUTENBLHOCTKW. B 3TON BEpLUNHE rPaBUTOH
B3aMMO/ENCTBYET C rpaBUTALMOHHBLIM TEH30POM 3HEPTUM-UMNY/NbCA, AAOLLM
MOIOXKUTESbHYIO NIOTHOCTb 3HEPT K CHeprUeckoro Tena. MonoXX1TebHOCTb MI0THOCTU
rpaBMTaLMOHHON 3HEPT N NPUBOAUT K 0CNabNeHM0 HbFOTOHOBCKOIO B3aMMOAENCTBUSA Ha
MaUlblX paccTosHMAX. MoKasaHo, YTO CyLLEeCTBOBaBLUME 40 CUX MOP TEOPETUKO-NOMEBbIE
MEeTO/b! BbIBOAA YPaBHEHWUIA DHLUTEHA TaKOBbIMMK He ABNAHOTCA. OHM MO0 OLLINGOYHBI,
NN60 ABNSAKTCA NOATOHKON MO/ U3BECTHBIN pe3ynbTaTt. C ApYroi CTOPOHbI, YpaBHEHNS
ABWKEHMS NPOGHBIX YaCcTML, BO BHELLHEM FPaBUTALMOHHOM NOJE, MOMTYYEHHbIE TEOPETMKO-
nosieBbIM METOA0M, TOYHO COBMAZAAKOT C COOTBETCTBYHOLMMYM YPaBHEHUAMU 0OLLEN Teopum
OTHOCUTENLHOCTN. MOKa3aHo, YTO TEOPETUKO-NOMEBOV TEH30P SHEPTUM-UMNYbCa
rpaBMTaLMOHHOrO Mons, HageHHbIN B $G*2$ NpubavkeHUn, BMeCTe C TEH30POM 3HEPTUN-
MMNynbCa YacTuL, MPUBOAMT K 3aKOHaM COXPaHEeHWs, COAePXKaLlyM YpPaBHEHNS ABVXKEHUSA
NPOG6HBIX YaCTML, BO BHELLHEM IPaBUTALMIOHHOM MOJIE B TOM e NPUOAKEHUN.
(A..HuKnLwoB)

N3yueHo AgC/KTIT cOOTBETCTBME B CEKTOPE KBA3UKACCUUYECKMX CTPYHHbIX COCTOSIHWIA C
60MbLUMMY KBAHTOBLIMW YnciaMU. Bbin MCNonb30BaH NOAX0A 3h(eKTUBHOIO AeNCTBUS ANs
KOrepeHTHbIX COCTOSHWI, C MOMOLLbKO KOTOPOro 6bIfI0 NOKa3aHo, YTO B ABYX IMANPYHOLLMX
nopsiAKax rno NoCcTOAHHON T’ X00(hTa BO3HUKAKOT OAMHAKOBbIE AENCTBUS 2-X-MEPHOM CUrma
mogenu (tuna JlaHgay-/imgmuya) and ctpyHbl Ha AAC 5SS 1 Ans rammnbTOHMaHa
WHTErpupyemoii CNHOBO LiENOYKM, COOTBETCTBYHOLLErO oneparopy Avnaraummn B N=4
CynepcrMMETPUYHON Teopumn AHra-Mwunnca B npefene 6bICTPbIX CTPYH W, COOTBETCTBEHHO,
ANMHHBIX CAM-onepaTopoB. V3yyeHa nepsasi cy6nmaytowas (1-netnesas) nonpaeka ans
6onbLUIOro cnuHa. B nuampytoLlem nopsgke yCTaHOB/IEHO COOTBETCTBUE MEX/Y SHEepruei



KBa3MK/aCCUYECKOMN CTPYHbI U CTPYKTYPOI, COOTBETCTBYHOLLMX KOrepeHTHbIX CHAM
CKa/IfipHbIX 0MepaTopoB.
A.A. UeiATnunH)

Cexmop meopuu 31eMeHmMapHblX 4acmuy
(Pyxosooumenv cexmopa - 0.¢p.-m.n. M.A. Conosves)

Ony6n1KoBaHO WY HarpaB/eHO B Nneyartb 25 HayYHble CTaTbW COTPYLHUKOB CEKTOPA;
COTPYLAHWUKM NPUHUMAN yYacTue B 7 MEXAYHAPOAHbIX U POCCUNCKUX KOH(epeHLMSAX
(coenaHo 12 noknagos).

CocTaB cekTopa:
YneHbl akagemun - -
[OKTOpa HayK -
KaHAMAATbl HayK
Hay4Hble coTp. -

1
e ") W

["paHTLI ¥ [Mporpammbi:

ololy -
HayU4Hble LLUKO/bI -
nporpammbl MNpesngnyma PAH -
nporpammsl OPH -
WNHOCTPaHHbIe rPaHThbI -

N = = =

CiopmynupoBaHa KOBapuaHTHas  HeMOKa/lbHasd — MOAgMQUKaums  Teopum
rpasutauuy o6Lero Buaa B MPUOIVIKEHWUM, KBafpaTUYHOM MO KPUBU3HE.
MpOAEMOHCTPUPOBaHbI OCOGEHHOCTM BKIKOYEHWA B TaKyrt (HOPMY/IMPOBKY
SMHLWTENHOBCKON Teopun, Teopuu [aynm-®dupua MacCMBHOTO rpaBUTOHA,
mogenn [sanu-Iabagaase-foppatv n ee KOMouHauum ¢ Mofenbo PaHpans-
CyHApyMa, BK/IHOYaloLLein 6paHHOe HaTsKeHWe U WHAYUMPOBAHHBIA Ha 6paHe
U/IeH CKaNIiPHONM KpUBM3HBI. HenokanbHoe ath(heKT1BHOE Ae/CTBME, NOMYyYEHHOe
paHee C MOMOLUBI0 HerepTypbaTUBHOW acCUMMTOTUKN MO3AHEr0 BpPeMeHW Ans
f4pa TennonpoBOAHOCTW, O0OO0OLLEHO Ha C/y4vail BbICLUMX pPa3MepHOCTEMN
MPOCTPaHCTBa-BPEMEHMN.

(A.O. bapsuHckuii n [.B. HecTepoB)

N3yyeHbl OCOGEHHOCTM ramuibTOHOBOW PeayKUMM K (DU3NYECKMM CTeneHsm
cBO6OAbI B CEKTOpe MPOCTPAHCTBEHHO-OAHOPOAHOM  MOAbl  MHM(IATOHHO-
rpPaBMUTaLMOHHOM MOZENN XaOTUYECKON MHANALMM 1 NOKa3aHo, YTO, XOTA 3(deKT
3TOro CekTopa HeHabntogaem (MOCKO/IbKY BbIXOAWUT 3a paMKy rOpU30HTa), ero posb
MOXXET 0Ka3aTbCA CYLLECTBEHHOIM Ha PaHHE KBAHTOBOW CTafuM KOCMOIOTMYECKON
3BOJIOLLUN.

(A.O. bapBMHCKWMIA)

B AecnTTepoBCKOM NPOCTPaHCTBE-BPEMEHM 0OHAPY>KeHbI NMPENATCTBUS K Nepexomy
MEXAY KOBapUaHTHbIMW W YHUTapHbIMKA Ka/JIMGPOBKaMU B 3/1EKTPOAVMHAMUKE,
00YCNOBNEHHbIE MH(PAKPaCHbIMMA  PacXOAMMOCTSIMA B PELUEHMSIX  BOJTHOBbIX



ypaBHEHUN. BO3MOXHO, 3TO ABNAETCA CUTHA/IOM K HapyLUEHWUHO [eCUTTEPOBCKONA
VHBapWaHTHOCTM B Psiie KOCMOJIOTMYECKMX 3ajau.
(A.O. bapBuHCKHIA)

YCTaHOB/MEHbl  COOTHOLUEHMS MeXAY (PYHKUMOHaNbHbIMW  OMpesenuTensMm
AnddepeHUmanbHbIX 0NepaTopoB BTOPOro NOpsAKa B KpaeBbixX 3afadax Qupuxie u
(hoH HelimaHa. 3TN COOTHOLLEHUS CYLLECTBEHHbI MPY BbIYUCIEHUN 3DHEKTUBHOIO
[elCTBMA B GpaHHbIX MOAENAX TEOPUK rpaBuTaLun 1 TEOPUM CTPYH.

(A.O. bapsuHckuii n [.B. HecTepoB)

PaccmoTpeHbl aBe 6GpaHHble Mogenu Tuna PaHgann-CyHapyma co creuuasnbHbIM
UfeHOM  OpaHHOro  [eiCTBWSA,  OMUCHLIBAKOLWMUM  Maccy  MHOIOMHAEKCHOrO
aHTUCMMMETPUYHOro nons. [loKas3aHO, 4YTO €ro Haauyve Mo3BOMAET PeLnTb
npobnemy crabunusaumn 6paHbl U BbIPa3UTb HabogaeMoe 60MbLLOE 3HAYEHME
OTHOLLEHWNA M/IaHKOBCKOrO W 3M1eKTPoc/iaboro MaclitaboB 4Yepes napameTpbl
MCXOLHOW Teopun nopsfka efuHWubl. B nepsBoil Mogenn TakuM napameTpoM
aBnseTca  6Ge3pasMepHas KOHCTaHTa  B3aMMOJEWCTBMA  AuaToHa  C
aHTUCUMMETPUYHBLIM MOSIEM, @ BO BTOPOA - pPa3MepHOCTW [LOMONHUTE/bHbIX
MoANPOCTPaHCTB. MUHNMa/IbHAsA Pa3MepHOCTb MPOCTPaHCTBa-BPEMEHW, B KOTOPOW
[OCTUraeTca Habnoaaemoe 3Ha4eHe MaccoBO nepapxmm, paBHo 13 (4 namepeHns
NPOCTPaHCTBa-BPeMEHN, OLHOMEPHbLIN TOp, 7-MepHas ciepa M LOMNOSHUTE/IbHOE
n3vepeHve PaHgann-CyHapyma, orpaHnuyeHHoe 6paHoid). NaBHbIM pe3y/bTaToM
ABNAETCA HEeaHa/IMTUYECKUA XapaKTep 3aBUCUMOCTU BbIYMC/INEMOrO 3HayYeHUs
MaccoBOW nepapxun OT UCXOAHbIX NapaMeTpoB TEOPUN.

(B.J1. AnbTaynep)

[nsa cBOGOAHONM OKaNbHOM Teopuu MNONs, acCOLMMPOBaHHOW C MNepPBUYHO
KBaHTOBaHHON CWUCTEMOW CO CBA3SAMU, CHHOPMY/IMpPOBaHa KOrOMOJOrMYecKas
npoLeaypa UCKNoYeHMs 0600LLEHHbIX BCIOMOraTe/ibHbIX Nosei. MpeanoxeHa
HeKoTOpas yHMBepca/lbHasi MPOU3BOAALLAA TEOpPUsA MNONSA, Nepexos K KOTOpow
OTBeYaeT paCLUMPEHUIO MEPBUYHO KBAHTOBAHHOW CUCTEMbI, aHasIOMMYHOMY
pacLUMpeHnto, KUcnonb3yemMoMy B KBaHTOBaHuM ®efocosa. [locTpoeHa
Npomn3BoOAALLasa Teopust Ansa Mogenu PpoHchana Monen BbICWIKMX CMUHOB W
MoKasaHo, YTO ee pas3/iInyHble PeayKuuM MNPUBOAAT KakK K MCXOLHON MOAenu,
TaK 1 K pa3BepHyTON (hopMynnpoBKe TeOPUM NOJENA BbICLUNX CMIHOB.

(M.A. T'puropses, A.M. CemuxatoB 1 N.}O. TunyHuH coBmecTHO € G. Barnich,

Bproccenbckuin yH-T, benbrus)

Moka3aHO, 4YTO WHBapWaHTHblE OTHOCUTE/IbHO MOMYNPOCTON anrebpbl Jin
YpaBHEHNA  HaxogAaTcd BO  B3aWMHO  OAHO3HaYHOM  COOTBETCTBMM  C
KOroMo/ormsamm pagukana ee napabonnyeckor noganredbpbl, BbIYUCIEHHBIMU C
KOa(h(hMLUMeHTaM B MpPeACTaBNeHusaX W3 HEKOTOPOro Knacca. PesynbTarthl
NpYMeHeHbI K Knaccupukauuy Bcex KOHMOPMHO-UHBAPUAHTHbBIX YpaBHeHU B d
N3MEPEHUAX.

(N.}KO. TunyHmH coBmecTHO ¢ M.A. BacunbesbiM 1 O.B. LLeliHKMaHOM)

MOCTPOEH N U3yYeH Knacc PYyHKUMIA C HapyLLEHOW ABOSIKO-KBA3UNEPUOANYHOCTLIO,
BO3HMKAIOLLMX NPY UCCef0BaHNMN psafa MoAeneit KOH(OPMHONM Teopum Nons -
(hyHKUMIA ANnens BbICLLUMX YPOBHe. Ha 3To 0CHOBE BbIYMCNEHBI MOAYNSPHbIE
npeobpa3oBaHNs XxapakTepoB ayhMHHON cynepanredpbl Jln sl(2|1). Tem cambim
BrepBble UccnefoBaH BONPOC 0 MOAYNAPHON MHBaPUAHTHOCTW B HEPaLMOHaIbHOWA
KOH(OPMHOI TEOPWM MONSA, YXCO NPeACTaBIeHNI B KOTOPOI 6ECKOHEYHO BEIMKO
13-3a [eCTBMS aBTOMOP(hN3MOB afirebpbl CUMMETPUIA.

(A.M. CemunxatoB 1 V.FO. TunyHnH, COBMeCTHO ¢ Anne Taormina, YH-T I. [lapem,
AHrns)



MocTpoeHa cepua W-anrebp, o6o6waromx ahhuHHyo anrebpy Jim sl(2). 3tu
anrebpbl onpefeneHbl Kak LeHTpasnM3aTop HEKOTOPOI KBaHTOBOM Cyneprpynmbl, 1
NS UX TeHepaTopoB HalfeHa fBHasA KOHCTPYKUMA B TEPMUHAX CBOOOAHbLIX NOMEN.
[laHHas KOHCTPYKUMSA AaeT HOBbIV Npumep PYHKTOPWabHOTO COOTBETCTBUSA MEXAY
KBaHTOBbIMM (Cynep)rpynnaMu n KupaabHbIMU anrebpamm, 0606Las ero Ha cny4ai
HaIMums HePMNOHHbIX 3KPaHMPYHOLLMX ONepaTopoB.

(A.M. CemmnxaTtoB, COBMECTHO C B.J1. ®eiirnHbIM)

MpeanoxeHa o6was cxema nposepkn AaC/KTI1 cOOTBETCTBUSA, OCHOBaHHas
Ha NPUMEHEHUN TEOPUWN WMHTErpupyeMbiX cucTeM. B pamkax 3TOW Cxembl
MOCTPOEHbI 06LMe pPEeLleHUs YpaBHEHWIA, OTBeYatoWwmMx MepeHOPMUPOBKe
NPOCTEALLMX A/IMHHBIX CKaNAPHbIX 0onepaTopoB B N=4 CcynepCcUMMETPUYHON
Teopumn AHra-Munnca n pacCMOTPEHbI HOBbIE KOHKPETHbIE NMPUMEPBI.

(A.B. MapLuakos, coBmecTHO ¢ B.A. Ka3akoBbiM, BbicLaa HopManibHasa
wkona, Mapwk, ®paHums n K. 3apembo, yH-T r. ¥Yncana, LLiBeyms)

HaingeHsl ¥ u1ccnefoBaHbl CTPYHHble  pewweHns B  N=1*
CynepcCUMMETPUYHON KaIMBPOBOYHOA Teopun, NMOCTPOEHO UX 3P(PEKTUBHOE
OnucaHue C TOYKM 3PEHUS MUPOBOM MOBEPXHOCTWM CTPYHbI M MNOMYyYeHb!
(hopmy /bl 4N Macc MOHOMoNel B pase KOHManHMeHTa.

(A.B. MapLuakoB, coBMeCcTHO ¢ B. MapkoBbiM 1 A.KOHrom, UH-T AaepHoM
(m3mkm, C.-MNeTepbypr)

MonyyeH psg HOBLIX TeopeM, 0600LLAOLLMX TEOPUIO pacnpedeneHnii Ha 6onee
LUMPOKME KNacCbl (PYHKUMOHANOB M HEOOXOAUMBIX [A/1 MO0Cef0BaTeNlbHOA
orepaTopHOM  peann3auny  KBaHTOBOMOJEBLIX MOAENEA C  CUMHIYNSAPHbLIM
MH(paKpacHbIM  WWAX  yNbTpauoNeToBbIM  MOBedeHVeM.  Pe3ynbTarbl
NPUMEHEHbI K HENIOKa/IbHbIM MOZAE/SIM U K TEOPUSIM C MHAEPUHNUTHOW METPUKOIA.
YCTaHOB/IEHa 3KBUBA/IEHTHOCTb  (DOPMY/IMPOBOK  HENOKa/IbHOW  KBAHTOBOW
Teopun MoMs, WCNOMb3YHLWMX pasHble KNacCbl aHa/IMTUYECKMX MPOOHbIX
(DYHKUWA, 4TO NPUBOAUT K FMOKOMY WCUUC/IEHWUIO U 3HAYUTENIbHO YMpoLiaeT
BbIBOZ, (PM3MYECKMX CNEACTBUIA TEOPUN.

(M.A. ConosbeB)

ccnepoBaHbl KBaHTOBbIE feopmaLv HEBbIPOXKAEHHOM
CynepcKo6Km MyaccoHa, 3aiaHHON Ha rnafKnx MYHKUMSAX C KOMNaKTHbIM
HOCUTENeM CO 3HaYeHUAMM B anirebpe 'paccMaHa. BblumcieHbl HU3LWme
MPOCTPaHCTBa KOrOMOJIOrNiA COOTBETCTBYHOLLE MyacCOHOBOM Cynepanrebpsbl
C KO3(h(hmumeHTamn B TPMBUASIBHOM U NMPUCOEANHEHHOM NPeACTaBIEHUAX.
Moka3aHo, YTO MMEOTCA LONONHUTENbHbIE AeopMaLmm, He
9KBUBA/IEHTHbIE CTaHAAPTHOWN MOS/IOBCKOM.
(A.T". CmupHoB, coBmecTHO ¢ V.B. TioThHbIM 1 C.E. KoHLWTEHOM)

[lokaszaHa  9KBMBAJIEHTHOCTb ~ MHOTO(OTOHHbIX  (ByHKUMA  [puHa B
CTaTUCTUYECKMX KBAHTOBLIX Teopuax nons B gopmynmpoBkax [JadduHa-
Kemmepa-eTbo 1 KneinHa-IMopaoHa-®oka. Mpu gokasaTensCTBe MCMNONb30BasICs
(hopmasin3M (PYHKLMOHAILHOTO UHTErpana Ans NPon3BOAALLErO PyHKLMOHANA B
ctatmucTmyeckoin KTT npy KoHevHoM TemnepaType. B KayecTBe nnntocTpaumm B
06enx Teopusax BbIYMC/IEHbI NONAPU3ALMOHHbIE OMepaTopbl B O4HOMNET/IEBOM
NPUBIVKEHUN 1 MPOLEMOHCTPUPOBAHO NX COBMaJeHMe.

(B.4A. daitH6epr)



Cexmop @pu3uxu 8v1COKUX IHepUll
(Pyxosooumenv cexkmopa 0.¢h.-m.n. U.B. Anopees)

Ony6/IMKOBaHO UMW HanpaB/IEHO B NevaThb 13 HayuHbIX CTaTel COTPYAHUKOB CEKTOPA;
COTPYAHWKMN NPUHMMANN yyacTvie B 7 MeXAYHapOAHbIX M POCCUINCKUX KOHEePeHLMsX (caenaHo 7

[lOKNaaoB).

CocTaB cekTopa:

uneHbl akagemnn - 1
[OKTOpa HaykK -5
KaHOuAaTbl HAyK - 2

["paHTbl 1 [NporpaMmmbI:
PODU - 4
HayU4Hble LLIKO/bl -1

Mpen/ioXkeHa MOAeNb afpOHHbIX B3aMMOAENCTBUIA, COr/laCHO KOTOPOW 3TV B3aUMOLENCTBUS
NPeACTaBNAOTCS KaK CUCTEMA MapHbIX MAPTOHHbLIX CTO/IKHOBEHWUA. OKOH4YaTeNbHOe
pacrnpefenieHMe N0 MHOXECTBEHHOCTU  OMUCbIBAeTCA  CBEPTKOM  OTpuuaTe/IbHbIX
OMHOMMaIbHBIX pacnpefeneHnii ANa KaKAoro napTOHHOIO CTONKHOBEHUSA. [1ony4YeHHble
pacnpefeneHns U X MOMEHTbI XOPOLLO COrNacyroTCa C IKCMEPUMEHTa/IbHbIMU AaHHLIMW ANA
MPOTOH-aHTUMPOTOHHBIX CTO/IKHOBEHWIA MPU BbICOKMX 3HEPrusax. Ha 0CHOBe aHepreTMyecKom
3aBMCYMOCTU MapameTpoB pacrpefeneHus, Crefyrowein 13 aHasm3a 3KCNepuMeHTaIbHbIX
JaHHbIX, cenaHbl nNpeackasaHns gna ctposilerocs B LLIEPHe yckoputens LHC.

(.M. [pemuH, B.A.HeuunTaiino)

MpeanoXkeH MeTOA pacyeTa BKIAA0B LUMPOKNX (KOPOTKOXMBYLLMX) aApOHHbIX PE30HAHCOB B
MHOXECTBEHHOCTb ~ HEMOCPeACTBEHHO  HabnofaembiX  (AONTOXMBYLWMX) — 4acTuu,
npoayuMpyeMbIX B XOAe COyAapeHuin TsKenbiX agep. Ons nnantoctpaummn 3ggeKTUBHOCTH
3TOr0 MOAXofa, SIBHO YUWTLIBAIOLLEr0 OMNPeAeneHHYH POJib MaCCUBHbIX KOHCTUTYEHTHbIX
KBAapPKOB KaK pealbHbIX KBa3W4yacTWL, B Ka4yecTBe MpuMepa pacumtaH Bbixog K o(892)-
Me30HO0B. lNMpefcKasaH 0XXMAAEMbIA MOJHbIA BbIXOL K*O(1400)-Me30HOB N XapaktepHasa opmMa
COOTBETCTBYIOLIErO AnepeHUManbHOrO pacnpeaeneHns B npefdenax LWWPUHbLI  3TOroO
pe3oHaHca. OO6CY)XaaeTcs BO3MOXHOE B/MSIHNME OCOBGEHHOCTEN Cy6-apOHHOIO (PasoBOro
COCTOSIHASA  AIEPHOM  MaTepum Ha TeHepaumio  KOPOTKOXMBYLUMX ME30HOB B X0fe
aflpoHM3aLmK.

(N.N.PoiizeH)

MoCTpOoeHbl M MCCNeaoBaHbl O6LUME PeLleHns MaTPUYHbLIX MOZLeNeld, UCNOb3yeMbIX [OJ1S
OMncaHUs HU3KO3IHEPreTUYeCcKoro rnpegena CynepCUMMETPUYHBIX Ka/IMOPOBOYHbLIX TEOPWA.
(A.A4.MupoHoB)

KoppensiuMoHHble MeTOAbI, MCMO/b30BaHHbIe B (IN3MKE BbICOKUX 3HEPTUIA, Oblfv NPUMEHEHBI
09 aHanm3a OMpXKeBbIX AaHHbIX. [peaioXKeHO ypaBHeHWe, OMUCbIBatOLLEE WX 3BOJHOLMIO.
(.M. OpemuH, A.B.J1leoHNA0B).

Cexmop 63aumooelicmsus paouogoit ¢ NiaA3Moul
(Pyxosooumenv cexmopa axademux PAH A.B. I'ypesuu)
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MpoBefdeHa 06paboTKa pe3ynbTaTOB WM3MEPEHWIA, BbIMOMHEHHbIX B 2003 r. Ha TSHb-
LLIaHbCKOW BbICOKOrOPHOM HayyHOM cTaHumMm ®PUAH, no noucky Koppensuuii BpemeH
npuxoga KOPOTKUX OUNONAPHLIX WMMNY/NbLCOB paguousnydenus (BIMA) ¢ momeHTamu
(hopMMpoBaHMsA Tpurrepa OT pacrpefefieHHOW CUCTeMbl CYETYMKOB [elirepa-Mionnepa,
(MKCMpoBaBLLEA  NPUXOJ  LUMPOKO  MNPOCTPAHCTBEHHO  pacnpefefieHHOro  MnoToka
BbICOKO3HEPIMYHbIX YacTul. O6Hapy>keHo 150 cnyyaeB B TeuyeHue ABYX HabnofaBLUMXCS
rpos, korga 6N npmuxoamnm 3a meHee Yyem 100 MKC Ao cpabaTbiBaHWs Tpurrepa. He HaingeHo
cnyyaeB npuxoga Bl B OTCyTCTBME TpPO30BbIX YCNOBMIA. [loNy4YeHHble AaHHble
COOTBETCTBYIOT MpefCcKasaHusaM Teopun npobos Ha y6erawowmx 3nektpoHax. OfHuM w©3
YCNOBMIA Takoro npobos SBASETCA HaMymMe 3aTPaBOYHbIX BbICOKO3HEPTUYHBIX (~1 MaB)
4acTumL, HaNpUMepP BTOPUYHBIX YaCTMUL, KOCMUYECKMX NyYeil.

YCTaHOB/IEHO, UTO 33/lePXKKN cpabaTtbiBaHWNA TpUrrepa no otHoweHuto K B pacnpegeneHsl
NMpaKTU4YeCKN paBHOMEPHO B npegenax 100 Mkc. [pu  XapakTepHOM CKOPOCTU
pacnpoCTPaHeHUs LUMPOKOro aTMOCHEPHOro NIMBHA KOcMmUyeckux nyder (LLIAJST) nopsigka
CKOpPOCTN CBETa 3TO COOTBETCTBYET PaCCTOAHMIO MEXAY WCTOYHUKAMW 3TUX CUTHAIOB B
HECKONbKO [AeCATKOB KWIOMeTpoB. CfhenaH BbIBOA, 4TO 60/blias BefvMuMHa 3afepXKek
NMPOTVMBOPEUUT TPaKTOBKe cpabaTblBaHUA TpuUrrepa Kak CUrHana HenocpeLcTBEHHOrO
npoxoxaeHua LLUAJL. TpeanoxkeHa nHTepnpetaumsa nosyyeHHbIX AaHHbIX, COCTOSALLLAA B TOM,
YTO PErucTpUpPOBa/IOCL HE MpsmMoe npoxoxkaeHue LLIAJT yepes3 ycTaHOBKY, a Av(y3HOe
raMMa u3nyyeHue, poxgarolleecs B YAaleHHOM TpO30BOM 06n1ake BO Bpems paspsja,
BbI3BAHHOIO MPOX0oXKAeHWeMm 4vepe3 Hero LLUAJI npu 3TOM MNpeanonaraeTcs BbIMOMHEHHbLIM
[pyroe ycnosme npobos Ha Yy6erarowwmx 3/MEeKTPOHaX: BeNYMHA 3/1IEKTPUYECKOrO oSS
[lO/1XHa NPEBbLILLATL KPUTUYECKOE 3HAYEHNE.

(A.B. INypeBunuy, K.I. 3b16vH, M.O. MTHUbIH )

PaccMoTpeHa 3afja4a 0 pocTe CBEPXMACCHBHOM YePHOM Ablpbl KaK 3a CYeT MOr/OLLEHNS Kak
3Be3[ TaK M TEMHOW MaTepuun. B peasibHbIX YCNOBUAX YacTOTa COYAApeHWIn 3Be34 W YacTul
TEMHOW MaTepuu co 3Be3famu Maa No CPaBHEHUIO C NePUOLOM OCLUINALMNIA 3BE3[, 1 YacTuL, B
caMoCcornacoBaHHOM MoTeHupane. MoaToMy Heo6X04MMO MPOBECTU MPOLEAYPY YCpeaHEHUs
KMHETUYECKOr0 YpaBHEHWUA MO0 ocumnnsumsm. TlonyvyeHO yCcpegHEHHOE KMHEeTMYecKoe
YpaBHEHVE W BbINUCAHbl BCe KUHETUYECKME KO3IPMUUMEHTbI. BbluMCieH NOTOK 3Be3q W
TEMHOW MaTepun Ha LeHTPa/IbHYH0 YepHYHo AbIpy. MoKa3aHo, YTO LieHTpa/ibHast YepHas Apblpa B
pe3ynbTaTe Takoro NpoLecca MoXeT BbipacTu 4o 107 — 10° macc ConHua. Mpu 3TOM, COrNacHo
Teopuu, 60/bLLYI0 YaCTb Macchbl YepPHON Ablpbl COCTaBNAET TeMHas mMaTepus. OueHKa NoToka
3Be3/, MOKa3blBaeT, YTO paccmaTpuBaemas MOfLeNb COrnacyeTcs B CpefHeM C aKTMBHOCTLHO
rafakTM4ecKmx LeHTPOB.

PaccmoTpeHa 3afja4ya 0 pocTe MaJlOMacCUMBHOW YepHOW Ablpbl 33 CYET MOr/OWeHNs 3Be3s U
TeMHOW mMaTepun. [JaHHas 3afaqa CyLeCTBEHHO OT/IMYaeTCA OT PacCMOTPEHHOW Bbiwe. [eno
B TOM, YTO XOTS 4acTOTa COYAapeHWuii Masa Mo CPaBHEHWMIO C YaCTOTOW OCUMANALMIA, HO
MOr/OLEeHNe YacTuL, ONpefenseTca KpaiHe manbiM (Pa3oBbiM 06bemMOM. B pesynbTate, B
06N1acT! NOrNOWEeHNs HeobXOAMMO YUMTbIBaTb pacCesHUe 4YacTul, B TeYeHUM OfHOro
nepuoga. MonyyeHo KUHETUYECKOE YypaBHEHWE, OMUCbIBAIOLLLEE TAKOW MPOLECC U Hayat ero
aHanms.

(A.C. NnbunH, K.T. 3b161H, A.B. I'ypesny)

MocTpoeHa nocnefoBatenbHas [BYMepHast Teopus BHYTPEHHUX 06/1acTeil  TOHKMX
TPaHC3BYKOBbIX MAPOANHAMUYECKUX aKKPELIMOHHBIX AMCKOB. B YacTHOCTM, HailaeHa dopma
3BYKOBOW MOBEPXHOCTU, a TaKXe onpefeneHa CTPYKTypa GanMCTUYECKMX TPaeKTopuii B
CBEPX3BYKOBO/ 06nacTu. [oKa3aHO, 4YTO MOJENb MOXET NIErKO O06BLACHUTL TOHKYHO
BPEMEHHYI0 CTPYKTYPY BCTbILLEK, PEFUCTPUPYEMBIX B FaNakTUYECKOM LIEHTpE.

(B.C. beckuH)

PaccMOTpeH BOMPOC O CTATUCTUYECKOM pacrpedeneHnn MoTyXWUX paamony ibCapos,
HaXOMALLMXCS Ha CTAAUN DKEKTOPA. BaXKHLIM 3/1EMEHTOM, OT/IMYAIOLLM Hallle UCCNeA0BaHNE
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OT Apyrux paboT, SBNSETCA NOC/efoBaTe/lbHbIN YUYeT 3BOMOLMM Yria HakKNoHa MarHUTHOM
OCU K OCW BpalleHus. HainfeHo pacrpegeneHve noTyxwmux pagvonynscapos B 3aBUCUMOCTU
OT nepuofa BpaLleHus ANs ABYX MOLENein: mMofdenn c 3aTpyAHEHHbIM BbIXO4OM 4YacTul, C
MOBEPXHOCTN HEWTPOHHOM 3Be3fdbl M MOAeNM CO CBOOOAHbIM BbIXOLOM. [1OKa3aHo, 4TO
MOJTHOE YUCNO MNOTYXLWUX pPaguonynbCcapoB OKasbiBaeTCad 3HAUUTE/IbHO MeHblle no
CPaBHEHMIO C MOJEeNbi0, B KOTOPOM 3BOJIKOLMEN Yrnia Hak/oHa oceil npeHebperaetca. 310
CBA3aHO C TeMm, 4TO MpW YyyeTe 3BO/MOLMWM Yr/ia HakNOHa OCel Mepexoj Ha CTaguio
nponesnnepa NPOUCXOAUT MPU CYLLECTBEHHO MEHbLUMX Mepuofax BpalleHWsi HEeMTPOHHOM
3Be3abl P~ 5-10 c¢), yem 370 nNpegnonaranock paHee.

(B.C. beckuH)

WccnefoBaHa HeflMHeHasA 3BO/HOLMA TOKOBOMO €105, BO3HMKAIOLLErO NpW B3aMMOAeCTBUM
YapHO/ BO/HbI B3pblBa CBEPXHOBOW C 3aMarHUYeHHOW 3Be3[OM - KOMMaHbOHOM 3Be3fpbl
npeLcBepXxHOBON. MokaszaHO, YTO B pamkax wugeanbHoit MIT[, npoucxogut ob6pas3oBaHue
0COGEHHOCTU TMNa ONPOKWAbIBAHWA B TEYEHME KOHEYHOro BpeMeHW. B6m3m momeHTa
ONpPOKNAbIBAHUA MPOUCXOAMT YCKOPEHME 4acTuy, ¢ 06pas3oBaHVEM MaTo Ha UX (YHKLUMK
pacnpeseneHums.

(A.H. NcTtomuH)

Moka3aHO, YTO paguyC KPUBW3HbI MAarHUTHbIX CWOBbLIX JIMHWIA B MONAPHON 061acTy
MarHuToC(epb! BpaLatoLLMXCs 3aMarHAYEHHbIX HETPOHHbIX 3BE3[, MOXET ObITb 3HAUNTE/IbHO
MeHbLLEe, YeM pPagmMyc KPVBU3HBI, OLEHWBAEMbIN U3 NPEANOIOKEeHUA, YTO MarHWTHOe none
ABNAETCA AMNOMbHBIM. MarHutHoe nosie B MOMAPHON LUanke WMCKaXXaeTcs TOPOUAasibHbIMU
3NeKTPUYECKMMMN TOKaMU, TEKYLLMMUN B NOBEPXHOCTHbIX COAX HETPOHHOW 3Be3/bl. TV TOKK
3aMbIKaIOT 3/1EKTPUYECKME TOKW, BOSHUKAIOLLME B MAarHUTOCKEPE NP reHepauun 31eKTPOHHO-
MO3NTPOHHON NNa3mbl. V3-3a YMeHbLUEHWUS pagmnyca KPUBU3HbI MAarHUTHbLIX CUIOBLIX NMHWUIA
POX/eHWe 3M1EKTPOHHO-NO3UTPOHHOW N1a3Mbl CTAHOBUTCH BO3MOXHBIM JaXe 419 MeAJ/leHHO
BpAaLLatoLLIMXCA HENTPOHHBIX 3Be3[, P<10 cek.

(A. H. NcTtomunH)

PaccMoTpeHa TecHas BOiHAs cucTeMa HEMTPOHHBIX 3Be3[, ABAIOLLMXCA paguonyibcapamu
PSR J0737-3039 A,B. Ha ocHoBe aHanm3a HabnoAaeHWn MoKasaHo, YTO BeTep OT Nyfbcapa 'A’,
ABNAIOLLErocs 60see MOLLHbIM, Yem nynbcap 'B', CUIbHO UCKaXKaeT MarHUTocqepy nynbcapa
'B'. BHyTpM CBeTOBOro LUMAMHApPa paguonynscapa 'B' o6pasyeTca yaapHas BOMHa,
pasfensowas pensTUBMCTCKMIA BeTep 'A' OT KopoTupylowein marHutocgepbl 'B'. Takxke
obpa3yeTcs cnabo pacxoAsALLUMIACS 'XBOCT' MarHUTHOrO Mo, B KOTOPOM 3anaceHa mMarHuTHas
sHeprus nopsgka 10°° apr. B pesynbTaTe NepecoeAuHeHUs MarHUTHBIX CU/OBbIX IMHWIA B
'XBOCTE' 3Ta 3HEPrMs MOXET BbICBOOOXKAATbCA 328 KOPOTKOe Bpems nopsgka 0.1 cek, yto
NPUBELET K BCIbILLKE 3/IEKTPOMArHUTHOIO U31yYeHns B agnanasoHe 100 KaB ¢ Habntofaembiv
Ha 3emnie NoTokoM 4-107"" apr/cm” cek}. Takue BCMbIWKY BYyT NPOUCXOAUTL He Pery/spHO,
Kak MPONCXOAAT MarHUTHble Cy60ypu B MarHuTochepe 3emsu.

(A.H. NctomunH)

I'pynna axademuxa B.JI.Tunzbypea

Ony6/IMKOBaHO UMW HanpaB/IEHO B NevaThb 12 HayuHbIX CTaTel COTPYAHUKOB CEKTOPA;
COTPYAHWKMN NPUHMUMANN yyacTvie B 3 MeXAyHapoaHbIX M POCCUIACKNX KOHEpPeHLMsX (caenaHo 3

[oKnaga).

B.J1. TnH306ypr:
Bonee 20 Hay4yHO-NOMYyNAPHbIX, METOAUYECKMX U NYyOAMUUCTUMYECKUX CcTaTeld B
NepuoAMYECcKON neyvaTu.
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CocTaB cekTopa

uneHbl akaiemMnn -
[OKTOpa HayK -
KaHAMAATbl HayK -
acrnmpaHThl -
CTY/EHTb! -

N — NN =

["paHTb! 1 [MporpaMmmbi:
POOU -
ctuneHgmu oHga “Landav” -
Hay4Hble LUKO/IbI -
nporpammbl MUHNPOMHaYKWN

—_ = N W

Mony4yeHo 3gheKTUBHOE [ENCTBME, OMMUCbIBatOLLEEe CTAaTUCTUKY (IYKTyauuid Toka B
Me30CKOMUYECKNX  MPOBOAHMKAX MPU  MPOM3BOMIbHLIX  YaCcToTax W MpU  Haanydum
B3anmogeincTeus. C MOMOLLbI HaLeHHOro [eicTBMUA Oblna MpoaHaM3MpoBaHa 4YacTOTHas
3aBMCUMOCTb TPETbEro KymynsHTa. [MCnepcus OKasblBaeTCA BaXXHOM MPU YacToTax nopsaka
NMPUNOXEHHOT0 HanpskeHs. BbiBefeHO 0006LeHNe feicTBua Amberaokapa-kepHa-LlleHa
ANS cnydas ManblX Mpo3pavyHOCTel BMIOTb A0 BTOPOro nopsgka (no npo3payvHocTy).
BbluncrieHa acvMNTOTMKA HeYeTHbIX KOPPensTopoB TOKA B 06/1aCTM BbICOKMX 4acToT.
MpoaHan3MpoBaHO B/IMSHWE MOMPaBKW,0TBEYatOLLEN nonpaBke AsbTwynepa - ApPOHOBa K
MNOTHOCTA COCTOSIHWIA, Ha MPOBOAMMOCTb TYHHENbHOIO KOHTaKTa CBEPXMPOBOLHMK-
HOPMaJibHbI MeTasin B NOALLENEBOM 061aCTN HaNpsHXKeHWA. Ta nornpaBKa yMeHbLIAeTCs npu
HanpshKeHMsX, MPEBOCXOAALLMX 3Hepruto Tayneca.

(A.B. l'anaktnoHos, paboTbl coBMecTHble ¢ [1.C. Mony6esbiM 1 A.[l. 3aMKMHbIM)

VccnenoBaHbl NPYMECHbIE KBA3MYACTUUHbIE COCTOSHNA HA MOBEPXHOCTU CBEPXMPOBOAHMKA C
d- crnapvBaHveM C Yy4eTOM WX rnMépuamsaymm C MNOBEPXHOCTHbIMU  AHAPEEBCKMMU
COCTOSHUAMW. HaligeHa 3Heprus CBA3aHHOrO0 COCTOSIHWS Ha NPUMECK B 3aBUCMMOCTU OT
paccTosHMA  OT  MOBEPXHOCTM  CBEPXMPOBOAHMKA [0 MPUMECKH, CWAbl  MPUMECHOIO
paccemBatOLero  MoTeHUMana W OpueHTauuy  MOBEPXHOCTM MO OTHOLWEHWIO K
KPUCTa/IMYECKUM  OCAM  CBEPXMNPOBOAHUKA. [1poaHan3MpoBaHO  B/IMSIHWE  OAMHOYHOM
NPYMECK,NIOKaIM30BaHHOM BOIM3M MOBEPXHOCTU CBEPXNPOBOAHMKA C  d-ChapvBaHMeEM Ha
NOKa/IbHYK0 MNOTHOCTb COCTOSIHWIA Ha MOBEPXHOCTM W BOJSIbT-aMMepHble XapakTepuUCTUKM
TYHHeNbHbIX SIN - KOHTaKTOB. PacCMOTpeH Takxe 0bpaTHbI NpefeNibHbI CiyyYail 60bLUOMN
MOBEPXHOCTHON KOHLUeHTpauuu fedektoB. B aTom cnyvae Bug 1 popMa BONbT-aMMEPHbIX
XapakTepucTuK SIN -KOHTAaKTOB OKa3blBAKOTCA OYeHb YYBCTBMTENbHbIMW K B3avMHOM
OpVEHTaLNN KPUCTANININYECKMNX OCEN CBEPXMPOBOAHMKA M MOBEPXHOCTU KOHTaKTa. Pe3y/bTaThl
nccnefoBaHMin - ony6smMKoBaHbl M BOWIM B KaHAWAATCKYHO Aucceptauuio  "BausHue
aHAPEEBCKUX CBA3aHHbLIX COCTOAHWIA Ha rNyO6WHY MNPOHUKHOBEHWS MAarHWTHOrO Mons W
TYHHE/bHbIE  XapaKTEPUCTUKM CBEPXMPOBOAHWMKOB C aHW30TPOMHbLIM criapmBaHvem". B
HacTosLLee BPEMS OCHOBHOM TEMON WCCMefoBaHUS SBSETCS WU3yYeHWe HepaBHOBECHbIX
3peKTOB B CBEPXMPOBOAHMKAX. B 4acTHOCTWU mccredyeTcs 3afada MpoTeKaHUs Toka npw
Ha/IMYMM 3MIEKTPUYECKOTO MOJISA U M3MEHEHWUS TeMnepaTypbl BAO/Mb CBEPXMNPOBOAHUKA. XOTSH
TEOpeTNYECKOe PacCMOTPeHMe TepMO3/IEKTPUYECKOro adpekTa B CBEPXMPOBOAHUKAX 6blNo
npoBefeHO 0Kono 30 feT Hasah, 3TOT 3(QeKT MNonpeXxHeMy BbI3bIBAET WHTEpPeC M3-3a
3HAUMTENbHON0  Hecornacus Teopuum C  WU3BECTHbIMU  CeYac  3KCMNepUMEeHTa/IbHbIMM
pesy/ibTaTamu.

(M.C. KaneHkos)
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Ha ocHoBe YypaBHeHWiA [MH36ypra-SlaHgay M3yyanocb  KPUTUYECKOe  COCTOSIHME
CBepXNpoBOAALLEe MNaCcTUHbI, MOMELLEHHON BO BHELUHE MAarHUTHOE Mosie, napaisiefibHoe ee
MOBEPXHOCTN WM HeCyLleld TPaHCMOPTHbIA TOK, HanpaB/fieHWe KOTOPOro neprneHAVKYNSpHO
Harnpas/ieHNIO BHELLHero MarHWTHOro nosnd. [lony4yeHbl TemnepaTypHble 3aBUCKMMOCTM
KPUTMYECKOr0 TOKa pacnapmBaHUs MpW  pas/IMYHbIX 3HAYEHUSAX BENIMYMHLI  BHELLHEro
MarHMTHOrO MoNs W TOJLLUMHBI NNACTUHbI. [OKa3aHo, YTO BblpaXKeHWe 419 KPUTUYECKOro ToKa
MMH36ypra-SlaHgay B OTCYTCTBME BHELUHEro MarHWTHOrO Mossi CnpasefnvBo A/18 MNEeHOK C
TO/ILLMHON, CPaBHUMOI C [/IMHON KOrepeHTHOCTW U TyOUHOW NPOHUKHOBEHUS MarHUTHOIO
nonsa. 3Ta paboTa BXOAMT B ceputo paboT, nposoamBlumxcs I.d.)KapkoBbiM C ero
coaBToOpamu, Mo mMatemaTMyecKoMy MOZENMPOBaHMIO MOBELEHNA CBEPXMPOBOAALLMX 06pa3LI0oB
KOHEeYHbIX pa3MepoB B pamkax Teopuw [MH36ypra-JlaHgay. UncneHHble pacyeTbl CMIOXKHbIX
HeNMHEeNHbIX 3afad B 3TOM 06/nacTM — BakHbIi Bknag [.d.)KapkoBa B Teoputo
cBepxnposogumMocTn. I'.®.XKapkos caenan 0630p 3Tux paboT Ha HayyHoW ceccun OTAeneHus
(punsnuecknx Hayk PAH 21 anpens 2004 r. (Ony61nKoBaHO B XXypHase «YCnexu gpusnyeckmx
Hayk», TOM 174, Homep 9, 2004 r.). MoBuAMMOMY MOCNeAHEl HanpaB/ieHHOW B MeyaTb
paboToi .. XKapkoBa cnefyeT cumTatb ero paboty: “Superconducting states of the cylinder
with a single vortex in magnetic field according to the Ginzburg-Landau theory”, “Central
European Journal of Physics”,2004. CtaTtbs NpuHATa Ans ony6amkosaHus. Ewle ogHa cTatbs,
nofrotosnieHHasa . ®.)KapkosbiM B 2004 1. COBMeCTHO ¢ coTpyaHukom BL, PAH A.J1.[4bIWKo,
«AHAIMTUKO-YNC/IEHHbIE UCCNEA0BAHNSA HENIMHEHOW KpaeBOW 3aauu [19 CBEPXMNPOBOASALLEN
NNacTUHbI B MarHUTHOM Mofie», OyfeT HanpasfieHa B «KypHas BbIYUCUTENbHON MaTeMaTUK/
N BbIYUCIUTENBHON PU3NKn» B 2005 r. MNocnegHuin Hay4uHbId aoknag I.®.>)KapkoBa € ero
coasTopamn A.HO.LIBeTKOBbIM M A.H.JIbIKOBbIM  «KpUTWUYECKWUI TOK CBEPXMNPOBOAALLUX
NNeHOK» chenaH Ha MepBoi MeXAyHapo4HON KOHMepeHUUn «PyHaaMeHTa/IbHbIe NPO6IeMbI
BbICOKOTEMMEPATYPHOIN CBEPXMPOBOAUMOCTM, MoCKBa- 3BeHuropos, 18-22 oktaops 2004 r.
(ony61mKoBaHO B CO0PHMKE pacLLUMPeHHbIX TE3MUCOB 3TON KOH(epeHLun).

(I'.®. >KapkoB, cOBMecTHO c coTpygHukamn OPTT PUAH A.KO.LlBeTkoBbiM 1 A.H.
J1bIKOBbIM)

Wccneposanca xapaktep B3aMOZEWCTBMA 4acTUL, TEMHOM MaTepuun, COCTaBNAKOLLMX rano
ranakTvKy, CO CBEPXMACCUBHOW YepHOM [bIPOil, HAXOAALEACA B LIeHTpe raslakTuku. PaHee
Obl paccymMTaH Temn MOr/IOWEHNA TEMHOW MaTepuMn YepHOM AbIPOi 3a CYeT Anddy3un
4acTuL, TEMHOW MaTepuu Mo Yr0BOMY MOMEHTY W pajuaibHOMY [eNCTBUIO — U3-3a UX
rpaBMTaLMOHHOIO paccesHns Ha 3Be3fax fafpa ranaktMky. Jta paboTa npogoskanacs B 2004
r. bblNo HakgeHo, YTO NPW LOCTATOYHO GONLLUMX 3HAYEHMAX PafUa/IbHOrO AelCTBMA YacTuL,
TEMHOW MaTepuu (T.e. 418 OpoUT 6ONLLIOrO pasmepa) NOr/oweHne UX YepHON AbIPO YXke
Henb3s paccMaTpmeatb B AUMKMY3MOHHOM MPUGIMKEHUW. T10Ka3aHO, YTO MNOTOK TEMHOro
BELLLECTBA B YEPHYHO [bIPY OKa3blBAETCA 3HAYMTE/IbHO MEHbLUMM B 3TOM Ciy4yae (MPUMEPHO Ha
NOPALOK), HEeXeNn B ANM(Y3MOHHOM MPUGAVXKEHNN. ITO 03HAYaET, YTO OCHOBHOW BKnaf B
Maccy LeHTpasIbHOW YepHO fblpbl BHOCUT 6apvOHHOE BeLLECTBO. TOTOBMTCA K MeYaTu cTaTbs
B «[Mucbma B XXOT®y. lNpogomkaetcs paboTa Haf 3ajadyed 0 BAMAHUM AUQQy3uM Mo
pagvasbHOMYy [AelCTBMI0 Ha MOTOK TEMHOrO BeLlecTBa B YepHyH Ablpy. o (msnyeckomy
CMbIC/y 3TOT 3()(heKT eCTb rpaBUTALMOHHbIA HarpeB TEMHOrO BeLLecTBa 3Be3famu fapa
ranakTuKu.

(M.WN.3enbHuKoB, E.A. Bacunibes)

CoenaHbl OUEHKW, CBSi3aHHble CO  CneuupuyeckuMu  (ha3oBbIMW  NPEBPALLEHNAMU 1
9HEProBbIfeNIEHNEM B BbIPOXAEHHbIX CBEPXM/IOTHbIX 6apUOHHBIX W KBapKOBbIX 3Be3fax.
Mpoueccbl, NpoMcxXofsuime B HEWTPOHHbLIX W, BO3MOXHO, HEMTPOHHO-KBAPKOBbLIX 3Be3fdax
CMOCO6HbI MOAAEPXKMBATb CBETMMOCTb TakKUX 3Be3f Ha ropasfo 60/blMX BPeMEHHbIX
macwrtabax, 4Yem 3TO cuuTasiocb paHblle. ChenaHHbIA paHee BbIBOL O BEPOATHOM
CYLLECTBOBaHMM HOBOFO Knacca HeWTPOHHO-KBAPKOBLIX W KBapKOBbIX KOHMMIypauui,
3aHMMalOLLEM CBOE MECTO MeXAy CTaHA4apTHbIMW HEMTPOHHbIMW 3Be3jaMuM U YepHbIMM
AblpaMun,  MOBUAMMOMY  MOATBEPXKAAETCA COOOPaXKEHMAMU 06  YCTOMYMBOCTM  TaKUX
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KOH(Mrypawymin. Bce aTn naemn cBasaHbl C «HU3KOTEMMEPATYPHbIMWY 3PdeKTaMn — BEPOSTHLIM
CYLLIECTBOBAHMEM «LIBETOBOW CBEPXMPOBOAMMOCTMY W «KBAHTOBOW KpucTasnsaumnein»
CBEPXMNMOTHbIX KOH(Urypaumin. PacCMOTpeHa aHaiorns TakK HasblBaeéMbIX KUHETUYECKMX
[JOMEHHbIX CTPYKTYp, npefnoXxeHHblXx oKono 30 net Hasag J1.9.'ypeBnyem wu ero
coTpygHukammn (JT®TN nm.A.®.Nodde), ¢ «bonee 06bIYHbIMMY LOMEHHLIMU CTPYKTYpamu B
CBEPXNPOBOAHMKAX U MarHeTtuvkax. KunHeTuyeckue [OMeHHble 06pa30oBaHUS BO3HMKAKOT B
NPOBOAALMX Ccpefax MNPU HaMyMM  MarHUTHOrO MONA U MOTOKOB pPasHOM MpupoAbl B
CTauMoHapHOM pexume. Takve 3PQeKTbl M3y4yanucb [LNF METaNI0B, MNOMYNPOBOLHNKOB,
06bIYHbIX W BbIPOXAEHHbIX 3Be3f. Bapuauum MarHWTHbIX NOMel M Temnepatyp MOryT
MPUBECTYU K CNeumpnyecKnM (PasoBbIM Nepexoam 0T KMHETUYECKMX CTPYKTYP K «OObIYHbIMY
OOMEHHbIM. VIMEHHO 3TO — NpeAMeT 1U3yyaeMblX ceidyac 3a4au.

(KO.M. Bpyk)

MpOJO/MKEHbI  UCCNEAO0BaHWA  MPOLECCOB  POXKAEHWSA,  YCKOPEHUS U KUHETUKM
pacnpocTpaHeHNss KOCMUYECKUX Nydeld B [anakTMYeckoM AWCKe, B rafio [anakTukm u B
MEX3Be3/[HbIX M/a3MeHHbIX 00pa3oBaHMsX. OCHOBHast LUeNb WUCCNeA0BaHWA — MOMbITKN
COrflacoBaHMsi TEOPETMYECKMX CXeM C peaslbHO HabofaeMbIMM  XapaKTepuUcTUKaMu
KOCMUYECKUX NYYEN.

CpenaHbl  MOMbITKW ~ OLEHWUTb  MHTEHCMBHOCTb  Famma-usnyyeHuUs M3 TUTAHTCKUX
MOMNEKYNAPHbIX 06/1aK0B, CBA3aHHOIO C YCKOPEHUEM 3apPSPKEHHbIX YacTuL, U TYpPOYNeHTHbIMM
noTokamy B TakKuMx ob6nakax. PaccMOTpeHbl Takke MpPO6/EMbl raMma-usnyvyeHns Wu3
raflakTMYecKmx KnacTepos.

(B.A. forenb)

W3yuyanacb npob6nema paspyLUeHVs KOFepPeHTHOCTM B (JepMM-CUCTEMAX MNPU  HU3KUX
Temnepatypax. B pa3paboTaHHOM paHee (hopMann3me maTpuua MA0THOCTM MHOFOYaCTUYHOM
CUCTEMbI BbIPKAETCA Yepe3 OAHOYACTMUHbIE KOHTWMHYyaNbHble WHTerpasbl. VX aHanms
MOKas3blBaeT, UTO XapaKTepHas KapTuvHa paspyLUeHNs KOTepeHTHOCTU, CBOMCTBEHHAs MOAeNu
Kangeipol-flerretta, BMAMMO He WUMeeT MeCTa B 0ofiee 06WMX clyyasx W cBA3aHa C
YMPOLLUEHHbIM OMUCAHNEM B3aUMOJECTBMS CO CPefoin B 3TOM MOAENN, CpaBea/IMBbIM NNLLb
npyv [JOCTaTOYMHO BbLICOKMX TemrepaTypax. BmecTe ¢ TemM  OKasanoCb, 4TO, XOTH
A/TMHHOBOJ/IHOBbIE CBOWCTBa 60/iee PEAIMCTUYECKMX MOAENe U AEMOHCTPUPYHOT BbIXO4 Ha
noBeAeHNe, onucbiBaeMoe 3HHEKTUBHO MACCOW, 3TOT BbIXOA MOXET OCYLLECTBAATLCA B psje
CNy4YaeB HEOXMAHHO MeAJIEHHO, T.e. INWb Ha O4YeHb 60MbLIMX MacwTabax. B HacTosLlee
BpeMs W3y4yaeTcs BOMPOC O TOM, He MOXET /M YyKa3aHHas OCOGEHHOCTb WMMWUTUPOBATb
paspyLUeHNe KOFepeHTHOCTN Ha MPOMEXYTOUYHbIX MacluTabax, Mpyv COXPaHEHWU O06bIYHOMO
KOrepeHTHOro KBa3amyacTUYHOro ONuncaHns B CTPOroM MaTeMaTuyeckom CMbICe.

(C.M. AneHko)

Cexmop meopuu c8epxnposooumocmu
(Pyxosooumenv cexmopa . 0.¢p.-m.n. npog. E.I'. Makcumos)

Ony611MKOBaHO UMW HanpaB/eHO B NeyaTb 17 HayUHbIX CTaTel COTPYAHUKOB CEKTOPA;
COTPYAHUKMN NPUHUMA/IN Y4acTue B 4 MeXAYHaPOAHbIX 1 POCCUIACKMX KOHePeHLMsX (CAenaHo 5

[l0KNaaoB.).

CocTaB cekropa:

[OKTOpa HaykK - 4
KaHAnAaTbl HayK - 5
acrnupaHTbl - 2
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CTY[EHThI - 2

[paHTbI U [MporpaMmb:

PODU -
nporpammel NMpe3sngnyma PAH -
rpaHT O®H -
NHOCTPaHHbIe rPaHTbI -

—_—— N =

MpoBeseHbl COBMECTHO C 3KCMEPUMEHTATOpamMm UCCNeL0BaHNA CBEPXMPOBOAALLNX CBOMCTB
cucTeMbl Mg xAlxB,. 3yyeHbl 3aBUCUMOCTY ABYX CBEPXNPOBOAALLMX LLieNein oT
KOHLUeHTpauum Al. MokasaHo, 4To 60/bLast LLe/b PE3KO YMEHLLUAETCS NP YBEIMYEHUN X, &
Manas wenb BnaoTb Ao X=0.4 NpakTUYeCKn He n3meHseTca. [Nprpoaa aToro noseaeHus
06bACHEHa Ma/10i BENIMUMHONM rMopmnan3aLmMmn aNeKTPOHHbIX 30H. NpoBeaeH aHann3
0CO6EHHOCTEN TYHHE/bHbIX CMEKTPOB 1 BriepBble NOKa3aHo Ha/nymne B HUX 3(EKTOB,
06YyC0B/IEHHbIX B3aMMOeCTBNEM TOKa [>K03e(PCOHA C KO/INEKTUBHBIMY BO30YXKAEHNAMM
CBEPXMNPOBOAALLEro KoHAeHcaTa (Mo JlerreTTa).

(E.I'. MakcumoB)

COBMECTHO C 3KCNepuMeHTaTopaMm 13yyeHa (pasoBas AvarpamMmmMa KaibUus [0 LaB/ieHni
=10 na. MpoBefeHbl pacyeTbl 3NEKTPOHHbLIX CMEKTPOB, CBOOOAHON 3HEPrnn v
3N1eKTPOCONPOTUBIEHNSA. TEOPETUYECKMNE pacUeThbl HAXOAATCA B pasyMHOM COrlacum C
3KCNepUMeHTa/IbHbIMU JaHHBLIMU.

(E.I'. MakcrmoB coBMecTHO ¢ M.B. MarHuukoit)

3yyeHa 3aBMCUMOCTb FyOMHbI MPOHUKHOBEHNS MarHUTHOIO NOAS B CBEPXNPOBOAHNKMN OT
BE/IMYMHBI KPUTMYECKON TemnepaTypbl Tc. MokasaHo, YTo Habogaemast 3KCNepuUMeHTanbHO
NNHEHas CBA3b MeXAy rNyO6nHON NMPOHNKHOBEHMS N TC MOXET ObITb /IEFKO 00BbSCHEHA B
pamKax NpoCTeliLLIMX Moaeneli 6e3 NPMBIEUYEHUS, KaK 3TO YacCTo [AenaeTcs B imMTepartype,
KaKUX-N160 3K30TUUECKNX MeXaH13MOB. Mogo6Hoe noBeaeHUs rny6uHbl MPOHUKHOBEHMS
O3Ha4aeT NPOCTO Nepexo[, CBEPXNPOBOAHMNKA B T.H. « FPA3HbINA Npeaeny» npu yMeHbLleHun Tc.
(E.I'. MakcumoB)

[MpoBeaeHbl MUKPOCKONUYECKME NePBOMPUHLMIMHBLIE PaCYETbI 3/IEKTPOHHBLIX U POHOHHbIX
cnekTpoB NbC. BblUnCNeHbl CNEKTPa/IbHbIE MIOTHOCTY 3/1eKTPOH-(POHOHHOTO
B3aMMOLENCTBUA 1 Ha X OCHOBE CBEPXMPOBOAALLME Y KNHETUYECKMNE XapaKTEPUCTUKM
[aHHOro Metasnna. MNposefeH aHa/In3 BO3MOXXHOCTEN MOBbILIEHNS TC B COEAMHEHNSAX
NepexoHbIX METaI0B C IErKMMU 3/IEMEHTaMW. Y'Ka3aH BO3MOXHbIA KaHAWAAT, Y KOTOPOro
MOTYT CYLLLeCTBOBATb AOCTATOYHO BbICOKME TC, @ UMEHHO Kapoug UtTpus.

(E.I'. MakcrmoB coBMecTHO ¢ M.B. MarHuukoi)

Pa3BuT MeTOA NpeacTaB/ieHns ornepaTopa YMHOXeHMS Ha PYHKLUMIO B BeWBNeT 6asuce,
COXPaHAOLLMIA YHUTAPHOCTb C MALLNHHON TOYHOCTBIO, & HE C TOYHOCTbI), COOTBETCTBYHOLLEN
CeTOYHOMY MNpeACTaB/IEHNIO NOTeHUMaNa. STO NO3BONN/IO 3aBEPLLNTL CO3AaHMe
NPOrpamMMHOro KOMMeKca 4/1s pacyeta CBOMCTB TBEPAOro Tena B paMkax Teopum
(hyHKLMOHaNa naoTHOCTU. Tpn 3TOM MOXET 6bITb paccymTaHa He TO/IbKO NOJHAsA 3HEPTUs 1
CWNbI, AEVCTBYHOLLME HA aTOMbI, HO U 3/1eMEHTbI AUHAMUYECKON MaTpULLbl KOnebaHWiA.

(O.B. VMBaHoB)

Pa3BuMBaIMCb METOAbI pacyeTa Kackafa aTOMHbIX CMeLLeHWiA B BelecTBe. Co3aaH MeTof
ONMCaHNs NPOLIECCOB, NPOMCXOAALLMX HA KBa3MTEPMOANHAMMYECKON CTafum Kackaia
KOPMYCHbIX CTOMax U AOMO/IHEHWE K ONMCaHMI0 6GannnCTUYECKOl CTaaum, pa3BUTOI paHee.
[lns NpoBepKuM NpefcTaB/eHniA 0 Kackaze B rpatnTe NpoBeAeHbl pacyeTbl pacnpeaeneHms
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3apAf0B Pas3/IMYHbIX NOHOB MOC/e NPOXOXAEHNSA rpauToBbIX osibr. MNonyyeHo xopoLuee
cornacue ¢ 3KCnepuMeHTOM.
(O.B. ViBaHOB)

Ha ocHOBe M3MepeHUiA, BbIMOHEHHBIX Ha BPyKX3BeHCKOM CUHXPOTPOoHe (CLLA),
onpefieneHbl ONTUYECKNE KOHCTaHTbl XMMUYECKM aKTUBHbIX MaTepuasioB Sc, Ti n La B
NHTepBase aHepruin oT 18 3B a0 400 aB. 55 3Toro paspaboTaH cneyuanbHbIi MeToS,
MO3BONIAOLLMIA UCKNIOUYNTL aTMOCHEPHOE 3arpsA3HeEHKE NMOBEPXHOCTN 06Pa3LIoB.
(FO.A. YcneHckuin)

TeopeTnyecKM NoKasaHo, YTO MHOIOC/I0VHble CTPYKTYPbl Ha OCHOBE 06eHEHHOIO ypaHa
OYeHb NepcrneKTVBHbI 4/ CO34aHMA ONTUKM HOPMa/IbHOTO NafileHns, paboTaroLLein B
NHTepBase A/IMH BOMH 3-5 HM.

(KO.A. YcrneHcKuin)

WccneposaHa npobiema HECOBNaAeHUSA NOMOC OTPaXKEHMS 3epKal B 2-X 3epKaslbHOM
ONTUYECKOI cucTeme, paboTaroLLeid Ha AnMHax BOSH 3-5 HM. [laHHas npobiemMa xapakTepHa
[A/151 BCEA KOPOTKOBO/THOBOW PEHTIEeHOBCKOW ONTUKM HOPMa/ibHOro NageHmns. OHa cBsizaHa ¢
Ma10/ LUMPUHON NONOCHI OTPaXKeHWS, CPAaBHUMOI CO Cy4aiHbIM pasbpocoM NooC 3epKar
3-3a TEXHOMOMMYECKMX OLLUMOOK M3roTOB/EHNS. Hamm NoKa3aHo, YTO MCMOob30BaHNe
anepuogMYecKnX MHOTOCIOMHBIX MOKPbITUIA NO3BONSET CYLECTBEHHO CHU3UTL OCTPOTY
npo6aemMbl 1 CO34aTb XOPOLLME ONTUYECKMNE CUCTEMBI MPW CYLLECTBYOLLEM YPOBHE
TEXHOMOMNMN.

(KO.A. YcrneHcKuin)

[pyras rpynna uccnefoBaHnii OTHOCUTCA K pa3baBieHHbIM MarHUTHLIM NOYNPOBOAHMKAM,
ABNAOLLMMCS Hanbosiee NepcneKTUBHLIMI MaTepuanamu Ass co3faHnsa CMHTPOHHbIX
yCTpoincTB. MeToA0M (hyHKLMOHaa CMHOBOM MIOTHOCTU C YYETOM PENSTUBUCTKUX
3(hpeKTOB 6bINM N3YyUeEHbI ANEKTPOHHAA CTPYKTYpPa, MarHATHOE YNopsa0yeHne N ONTUYECKMe
CBOWCTBa MarHMTHbIX NONYNPOBOAHUKOB II-VI 1 IV rpynn nermpoBaHHbIX aToMamm 3d-
nepexoAHbIX MeTan0B. bblno NokasaHo, YTO 0OMEHHOE B3aUMOLENCTBME MEXAY 3A4-aTOMaMm
MMEET CNOXHYH OCLUIMPYHOLLYHO 3aBUCMMOCTb OT PacCTOSIHMSA, YTO ONpesensieT CUMbHOe
B/IMSIHVE NPOCTPAHCTBEHHOIO pacnpegeneHns NPUMECHbLIX aTOMOB Ha MarHWTHbIe CBOMCTBA
noNynpoBOAHMKa. B yrnepoge, MMetoLLeM Manblii aTOMHBbIA 06beM, aToM 3d-meTanna
3aMeLLaeT He OAMH, a ABa aToMa, YTO Pe3KO MEHSET MarHUTHbIA MOMEHT 1 0OMEeHHOE
B3aVIMOAENCTBNE NPUMECHLIX MarHUTHbIX aTOMOB. B YacTHOCTW, 15 aTOMOB Mn 06MeHHOe
B3aMMO/eNCTBNE 0Ka3blBAETCS B/IM3KMM K HYJIHO.

(KO.A. YcneHckui)

Cexmop meopuu meep0oco meia
(Pyxosooumenv cekmopa - 0.¢h.-m.n. 5.A.Boikog)

Ony61MKOBaHO U/ HaNPaB/IEHO B NeyYaThb 3 HayYHbIX CTaTbi COTPYAHNKOB CEKTOPA;
COTPYAHVKM NPUHUMANN yyacTvie B 4 MeXAYHapOAHOM KoHdepeHUMM (caenaHo 3 AoKnaza).

CocTaB cekropa:
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U/ieHbl aKaeMuy -
[OKTOpa HayK -
KaHaWaaThl HayK -
Hay4Hble COTPYAHNKN

acrmmpaHThl -
CTYZIeHTbI -

N O = A==

["paHTLI ¥ [Mporpammbi:

ololy| -
HayU4HbIe LLIKO/bI -
nporpammbl Npesnanyma PAH -
nporpammsl OPH -

—_ e — N

BbI10 nccnefoBaHO B3aMMOAENCTBME SKCUTOHOB B KBAHTOBOW TOUKE C 3/1EKTPOMArHUTHbLIM
nofem B MUKpope3oHaTope. TeopeTNYecKy NoKasaHo, YTo B YC/IOBUSX CUbHON CBS3M
3KCUTOHA C NOMEM KapAMHA/IbHO MEHSHOTCA YCI0BUA M3/TyYeHNs 3a CHeT 06paTMOoro obmeHa
3Hepruer mexxay nonem 1 aKCUTOHOM. Takoe KOrepeHTHOe B3aMMOAENCTBME 4BYX MOACUCTEM
MOXET MCMOJIb30BaTbCA B «KBAHTOBO-MH(OPMALMOHHbIX» YCTPOMCTBax. Ha ocHoBaHUM
TEOPeTMYECKNX pacyeToB ObI/10 BepBble 0OHAPY>KEHO IKCNEPUMEHTA/IbHO TaKoe CU/bHOe
KOrepeHTHOe B3aMMOAENCTBIE 3KCUTOHOB U U3/TyYeHUs B NOYNPOBOLHNKOBbBIX
MUKpPOpE30HaTopax.

(J1.B. Kengbiw)

[Na TeOpeTNYecKoro onncaHnst TyHHe bHbIX MPOLECCOB C YYETOM 3/IEKTPOH-(POHOHHOIO
B3aMMO/ENCTBUA B NOMYNPOBOAHMKOBLIX CUCTEMAX C KBAHTOBLIMU SMaMu 1 MHBEPCHbIMM
CnosiMM 6bln1a NOCTPOEHA CUCTEMA KMHETUYECKNX YPaBHEHWI ANS 3NEKTPOHHbIX U (DOHOHHbIX
(hyHKUWIA [prHa. DTa cucTeMa ypaBHEHWIA NOMyYeHa C MOMOLLbHO AnarpaMMHON TEXHUKN A1
HepaBHOBECHbIX MPOLECCOB W MOJTHOCTLHO OMUCLIBAET KBAHTOBYHO ANHAMUKY KaK 3/1EKTPOHOB
TakK 1 (POHOHOB 6€3 NCMO0/Ib30BaHNA KBA3UK/IACCMYECKOro NpuoavmKeHns. PelleHmne aTux
ypaBHEHWIA B aHa/IMTUHECKOM BU/E BO3MOXHO B HEKOTOPbIX NPeAesbHbIX Ciy4vasx. B obuiem
C/lyyae YMCNEHHOEe pPeLeHne 3TUX YpaBHEHWNIA NO3BONSET paccumTaTh BObT-aMMNepHbIe
XapaKTepUCTUKN AN Pa3fIMYHbIX CTPYKTYP U 06BACHUTb HEKOTOPbIE M3 HAabNOAaEMbIX
0COGEHHOCTEN.

(M.N. Apcees)

[ns onncaHns HepaBHOBECHBIX AN(EKTOB B CUbHOKOPPEIMPOBAHHbIX 3N1EKTPOHHbIX
CMUCTEMAX C CUMIbHBIM Ky/NIOHOBCKUM B3aMO/eCcTBMEM, Oblna pasBuTa auarpaMmHas
TeXHVKa, OCHOBaHHas Ha BBEAEHWW NCEBAOYACTUYHBIX (HEPU3NUYECKNX) COCTOSHWIA B
Teoputo. 3Ta TEXHUKA 0606LLAET AMarpaMMHYH0 TEXHUKY [/l HePaBHOBECHbIX MPOLLECCOB Ha
CNyyaid, Korfia ecTb OrpaHM4YeHNs Ha NPOCTPAHCTBO BO3MOXHbIX COCTOSIHUIA, MO KOTOPbIM
MPOBOANTCS KBAHTOBOMEXaHMUeCKoe ycpeaHeHve. ChopMynpoBaHbl NpaBu/ia NoCTPOEHNS
Avarpamm rnpu SBHOM YYeTe Takux orpaHuyeHuid. MpogeMoHCTPMpPOBaHa BO3MOXHOCTb
TEOPETMYECKOr0 OMMCaHUs B paMKax Takoi AnarpaMMHOl TEXHUKN TYHHENbHbIX Nepexo/oB
Yepe3 NPUMECHbIE COCTOSIHUS B PEXXIMME NEPEMEHHOI Ba/IEHTHOCTM.

(M.N. Apcees)

Bbln  MpensiokeH MeTo4 MOCTPOEHWUS JIMHEMHOrO OTK/MKA CBEPXMPOBOAHWKOB Ha
9N1eKTPOMarHUTHOE Mosie, MO3BONAIOLWMIA  MOAYyYUMTb OTBET B SBHO  KaJMOPOBOYHO-
NHBapMaHTHOM Buae. CBepXMPOBOAHMK PacCMOTpeH B pamkax mogenv BKLU, ans KoTopow
BbIMO/IHEHWE YCNOBUIA Ka/IMOPOBOUYHOM MHBAPUAHTHOCTUN SIB/ISIETCA HE BMO/IHE TPUBMASIbHBLIM .
MpenioXKeHHbIA NOAX0[ aBTOMATUYECKM BK/KOYAET B PACcCMOTPEHME YYeT KOSNEKTUBHbIX
BO3OY)XEHWUA B CBEPXMPOBOAHMKE, 4TO, KaK W3BECTHO HEO6XOAWMO [N BbINOHEHUS
YPaBHEHWI  HENpepbIBHOCTM  (3aKOHA COXpaHeHWs 3apsga). 14  npocTpaHCTBEHHO
OrpaHMYeHHbIX CBEPXNPOBOAHWMKOB B [aHHOM MeTOfe BO3HMKAlOT YypaBHeHWUs Ha a3y
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napameTpa MopsAKa, [AOMNycKalollMe HETPUBMANbHbIE PELLEHMS, YTO MOXET CW/bHO
MOAMULMPOBATD, TaK Ha3blBaeMyo, MOMEPEYHYO YacTb OTK/IMKAL.
(M.W. Apcees, C.O. Noiiko, H.N. ®egopoB)

Cexmop meopemuyeckoil buoguzuxu
(Pyxosooumenv cexmopa - 0.¢p.-m.n. /].C. Yepnasckuii)

Ony6/IMKOBaHO U/ HanpaB/eHO B NevaTh 20 HayyHast CTaTbsl COTPYAHUKOB CEKTOPA;
COTPYAHWKM NPUHUMANIN yyacTvie B 9 MeXAYHapOoAHbIX N POCCUNCKUX KOHepeHLUsX (caenaHo 12

[lOKNaaoB.).

CocraB cekTopa:

[IOKTOpa HayK -
KaH4MOATbl HayK -
acrnupaHThbl -

CTY/lEHTbI -

N — = W

["paHTLI ¥ [Mporpammbi:

POOU -
PrH® -
Hay4Hble LLKO/IbI -1
nporpammel NMpe3snagnyma PAH -
nporpamMmmMbl OPH -

— A

BbI/10 NPOLO/IKEHO UCCNEeA0BAHNE MEXaHU3MOB Pa3BUTUSA HEYCTONYMBOCTM OJHOPOLHOIO
NPOCTPAHCTBEHHOIO pacnpeieneHns HeIMHENHbIX NOABMXXHbIX B3aMOAENCTBYHOLLMX MEXAY
CO60W 3/1IEMEHTOB U X Nepexoa B HEOAHOPOAHOE NPOCTPaHCTBEHHO-pacnpeaeneHHoe
COCTOsHMe. PaHee Ha rnprMepe NPOCTPaHCTBEHHO OAHOMEPHOI MOAEeNM HaMK 6blN0 MoKa3aHo,
YTO Hanpas/IeHHble HABCTPeYy ApYr APYry KOHBEKTVBHbIE MOTOKN UHIMOUTOPHOMN
NepeMEeHHO MOTYT MPUBOAUTDL K HApPYLLUEHWNIO YCTOMUYMBOCTM OAHOPOAHOIO COCTOSHNSA B
NPOCTPaHCTBEHHO-PacnpeseieHHoN cucteMe. Ha HacTosiLeM aTtarne 6bl1 pacCMOTpPeH 6onee
Pea/IMCTUYHbIN ABYMEPHbIN Cnyydald. ccnefoBaHns NPOBOANINCL HA KOHKPETHOM Npumepe
pa3paboTaHHON HaMW MOZE/N 3M1EKTPO-XMMUYECKUX CTPYKTYP, BO3HUKAKOLLMX Ha
NMOBEPXHOCTU KNeTKu Bogopocn Chara nof AencTemem ceeTa. MepeMeHHbIMM MOfeNN
ABNAKTCA KOHLEHTPaLMM MOHOB BOAOPOAA BO BHEKNETOUHOW cpefe 1 Monekyn AT® n CO,
BHYTPU KNneTKW. CyLLeCTBEHHON 0CO6EHHOCTLIO MOAENN ABNSETCA TO, YTO OHA YYMTbIBAET
Ha/Iume B KIETKe NOTOKOB LMTONIa3Mbl (LMKI031ca), HabnogaeMblX B IKCNEPUMEHTE.
VIMEHHO 3TV NOTOKM, Kak 6bI10 MNOKa3aHO Hamu, CNOCOBGCTBYIOT Pa3BUTUIO HEYCTONYMBOCTY
OAHOPOLHOrO0 pacnpegeneHns TpaHCMeMOPaHHbIX MOTOKOB MOHOB U BO3HNKHOBEHWIO
NnepemMeXxaroLLMXCa KUCNOTHbIX U LLEMO0YHbIX 30H. UnCNeHHO Obinn 1CCnefoBaHb!
0CO6EHHOCTW BO3HMKAIOLLEN CTPYKTYPbI B 32aBUCUMOCTU OT reOMeTpumn 061acTu, a UMEHHO OT
LNHBI 1 inamMeTpa KIeTKW. bblio nokasaHo, YTo CTalMoHapHbIe CTPYKTYPbl BOSHUKAKOT B
C/lyyae [0CTaTOYHO Y3KOM 06/1acTK (Masioro AvameTpa K/eTKI), YTO COOTBETCTBYET ee
peasibHbIM pa3mepam. YucneHHble pacyeTbl MOLENM NOKa3aan, YT eCan Obl TOAWMHA KNETKN



AVHaMUKa LEenoYvkun 13 YeTblipex ocumnnaTopoB ®XH B LUMPOKOM UHTEPBasIE CU/ CBA3N.
IMoMNUMO OXMAaembIX aHTUMA3HbIX PeLLEHUI, 06HAPYXXeHbI TP CEMENCTBA YCTOMUMBBIX
npefeNbHbIX LMKIOB, NPeACTaBUTENN KOTOPbIX Pa3iMyatoTcs YMCIOM BCMbILLEK ObICTPOWA
NnepeMeHHO KaK Y COCeJHNX 3/1EMEHTOB, TaK W B TEYEHWe O4HOro nepuoga. BbluncieHbl
rpaHuLbl YCTOMYMBOCTI aTTPaKTOPOB M 06HaPY>KeHbl 06/1aCTH UX COCYLLLECTBOBaHUSA. Mpwn
OTHOCUTE/IbHO ClabbIx CBA3AX 60MbLUNM 6aCCeHOM NPUTSXEHUA 061aJaeT aTTpakTop,
YC/OBHO 0603Ha4aemblii 2112, B KOTOPOM MEPUOS, COCTOUT U3 ABYX CYLLECTBEHHO PasHbIX
MEXXBCIMbILLEYHbIX NHTEPBA/IOB MNEPBOIO U YeTBEPTOrO OCLMINIATOPOB 1 O4HOI0 MHTepBasa BO
BTOPOM W TPETLEM 3/IEMEHTE Lienoyku. Mpu 60MbLLIMX CBA3SX, UCCNeA0BaHMS KOTOPbIX BOAM3N
OuypKaumn paHbLLe BOO6LLE He BCTPeYa/IUCh B INTEPATYpe, COCYLLECTBYIOT ABa TUNa
aTTpakTopoB: 3223 n N11N, rae N-HeyeTHoe YMCno, MakCUMasibHOe 3HaYeHne KOTOporo
onpegensetca 61M30CTbI0 NapameTpa A K rpaHuLe reHepauumn konedaHuia. Mpu 6onbwmnx N
nepuofbl kKonebaHuii 0YeHb BENNKN, 1 CYLLLECTBYHOT Takne MHTEPBa/ibl U CBSI3K, F4e BTOPOM
N TPETUI OCLUNNIATOPbI BOOOLLIE He reHepupyHoT BCMbILeK (pexkum 1001), coBeplLuas
Hebo/bLLUME NPOTMBOMAa3Hble KonebaHNs BOM3M TOUKM reHepaumnm BCbIWKKW. Posib Takux
PeLLeHNI B peasibHbIX MpoLeccax eLe NpeAcTouT BbIACHUTD.

(E.N. Bonkos)

C NOMOLLbHO [1BYMEPHOV MHOFOKOMMOHEHTHOI (DEHOMEHOOrMYECKOI MOAENN pocTa
OMYyXO/N B FETEPOreHHOM OKPY>KEHUM ObI/I0 MOKA3aHo, YTO HanpaB/eHHbI POCT U ABUXKEHWE
OMyX0/N B TKaHW BO3MOXHO U B OTCYTCTBUM XEMOTAKTUYECKOW NOABUXHOCTM €€ KNETOK.
3TOT pe3ynbTaT AaeT abTePHATMBHOE 06bSCHEHME XOPOLLIO N3BECTHOMY B MeULIHE
SIBMEHMIO NPOPACTaHUS 3/10KAYECTBEHHbLIX HOBOOGPA30BaHUIA B CTOPOHY KPOBEHOCHbIX
cocynoB. MpeAnoxeH MexaHU3M, 06bACHSIOLLMIA 3TO SB/IEHNS HE 3a CHET HarpaB/IEHHOr0
[BUXEHUS OMYXO0NEBbIX KNETOK MO rpaneHTy XeMoaTTpaKTaHTa, a 3a CYET reTeporeHHOCTH
OKPY>XEHUS OMYXO0/, B KOTOPOM M3 PaBHOMEPHO PacnpOCTPAHSIIOLLIMXCS KNETOK OMyXO0/u
BbIKMBAIOT TO/bKO KNETKM HAXOAsLLMecs B 60/ee 61aronpusiTHbIX YCNOBUSAX — BOMN3Y
COCY/10B.

(A.B. Kono6os, A.A. Tonexaes)

B ycnosuax ronogaHua nonynsumm ame6 Dictyostelium discoideum arpervpytot, obpasys
MHOTOK/IeTOYHble aHCamMb6/11, BCNeACTBUE BO3HUKHOBEHMS B CPefe BOMH LuKanyeckoro AM®,
NPON3BOAMMOro caMumm Knetkamu. Kak npaswio, HabnoLaeTca Aga Tvna BO/H: CnnpaibHble
N KOHLEHTPUYECKIME, NPV 3TOM UHOTAa NPOUCXOAMT Nepexos OT O4HOr0 B1Aa CTPYKTYp K
Aapyromy. Ha ocHoBe npea/ioXkeHHOM HaMm paHee mogenu arperayum D. discoideum faetcs
06bACHEHMe MexaHm13Ma Takoro rnepexoga. MNokasaHo, YT NIOTHOCTb KETOK MOXeT
paccmaTpuBaThbCs Kak 3 eKTUBHbIA BUPYPKALMOHHBIV NapaMeTp, B ONpese/eHHbIX
YCNOBUSAX NEPEBOAALLMIA aKTUBHYIO Cpedy 13 BO30YAUMOro B Konieb6aTe/ibHoe COCTOSHUE,
npuyemM yacToTa KonebaHnii NPonopLmoHabHa KBaLpaTHOMY KOPHIO BEIMUMHbI MI0THOCTY
KNeToK. Takum 06pa3om, 061acTv ¢ HanbosbLUel NIOTHOCTLIO KETOK, BO3HUKLLME Ha
npeabIayLLMX 3Tanax nepepacrnpeseneHuns KneToK, HAYMHAKT UTPaTb PO/b NerCMenKepos,
MOPOXAAKLLUMX KOJbLEBbIE BO/HbI. TN aHA/IMTUYECKME Pe3y ibTaTbl OblIN MOATBEPXKAEHbI
YMCNEHHBIMUN 3KCMEPUMEHTaMW.

(A.A. lNonexaes)

Mpofo/mKeHbl paboTbl N0 TEOPETUYECKOMY UCCEA0BaHNIO MaKPOMOEKYIAPHbIX
KOHCTPYKLMiA (6eNKOB — hepMeHTOB) MNpoBeAeH KPUTUYECKMIA aHaIN3 HOBbIX
3KCMEPUMEHTASIbHbIX AaHHbIX. MOKa3aHo, YTO OHM XOPOLLO COr/acytoTes C TEOPETUYECKOA
KoHuenuuen «benok — MatumHay.

(4.C. YepHaBcKuin)

MpOA0MKEHO NCCNEeA0BaHME TYHHETbHOTO NepeHoca 3/1EKTPOHA B GBMONOMMYECKMX 0OBbEKTAX.
Moka3aHo, YTO B NePBMYHbIX CTaamsax DOTOCKHTE3a (B (heMTOCEKYHAHOM [Marna3oHe) A0MKHbI
BO3HMKaTb KBAHTOBOMEXaHWNYECKME KOoNnebaHns. TeopeTnyeckme pesynbTaTbl
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YAOBNETBOPUTE/IBHO COrNacyrTCA C NMOSTy4YEHHbIMW HEAABHO 3KCNEPUMEHTA/IbHBIMA
OJaHHbIMW.
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YCNOBHbIX MH(OPMaLMIA pacCCMOTPEH BONPOC O BO3HWKHOBEHUW GUOIOMMYECKON aCUMMETPUN.
Ta e Moenb NpUMeHeHa A/18 OnmncaHna MakpouCcTOpUYeCKMX cobbITHin (06pa3oBaHme 1
B3aMMO/ENCTBUE KPYMHbIX rOCYAapCTB B TeYEHWE CTONETUIA). PacCMOTpeH BOMpPOC 0
(hYHKLMOHNPOBAHWM [eHer, KaK YC/I0BHON NH(hopMaLun.
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MpofomKeHO nccnefoBaHye NepemMeLLBAtOLLEro CNOSA C LeMbio 00Hapy>XeHNs NprU3HaKoB
MOMEHTA BbIX0Ja 13 HEro («MOMEHTa UCTUHbI»). B pamKax 3TOro noAxona pacCMOTPEHbI
npumepbl Hay4YHOro TBOPYeCTBa.
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KPUCTaN/I0B U3 NMePBbIX NPUHLUMNOBY, YPH 174, 1145 (2004).
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obpasoBaHue. Boinyck 10, yacTb 2. (Pea. I.HO.Pu3HmueHKo) Mocksa-xeBck, 2003, ¢. 320-
320.
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"Nonperturbative Heat Kernel and Nonlocal Effective Action".

22. XVI MexpayHapofHasa JleTHAS  LUKO/a-CEMMHap MO COBPEMEHHbIM  npobsiemam
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beckuH (2 goknaga).

30. Gamov Memorial International Conference, Odessa, Ukraine, August 8-14, B.C. beckuH
(noknap).

31. RF Ionospheric Interactions Workshop, Santa Fe, New Mexico, 18-21 April, A.B.
Mypesny, K.IM. 3bI6UH (3 AgoKnaga).

32. Frontiers of Nonlinear Physics, Nizhny Novgorod, July 5-12, A.B. 'ypeBuy (foknag).

33. Effects of Artificial Action on the Earth Ionosphere by Powerful Radio Waves, VI Interna-
tional Suzdal URSI Symposium, Moscow, October 18-21, A.B. IN'ypesuy, K.IN. 3bi6uH, A.H.
VctomuH (11 foknagos).
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34. P.A. Cherenkov and Modern Physics, Moscow -Troitsk, June 22-25, 5.M. bonoTtosckuii
(2 poknaga).

35. International Workshop "Many-Particle Effects in Radiation Physics", Belgorod, Septem-
ber 7-10, 5.M. BONOTOBCKMIA (OKNaA).

35. International School-Seminar Cosmology, Extragalactic Astronomy, and Applied Astro-
physics, Zvenigorod, March 1-4, A.B. I'ypesuy, K.I. 3bi6uH, A.C. NnbnH, B.A. CupoTa (4

[0KNaga).
36. 35th COSPAR Scientific Assambly, Paris, July 18-25, A.H. VicTomuH (4 foknaga).

37. MexayHapofHast KoHepeHUmMsi No raMma-acTpoHomMuu, 30.05. - 05.06, ToHr-KoHr, KHP,
B.A. forenb (goknan).

38. lMepBast MeXxayHapoaHas KoH(epeHUuus "®yHaaMeHTaslbHble NPo6ieMbl
BbICOKOTEMMEPATYPHOI CBepXnpoBoanMocTn", MockBa-3BeHUropod, oKTaopb, I".d. XKapkos
(poknap, caenad coasTopamm).

39. SPIE Symposium on Fluctuations and Noize, Maspalomos, Grand Canaria, Spain,
May, A.B. ["'anakTnoHoB (4oknag).
40. 31UMHSASA LWIKOoNa (PM3NKOB-TEOPETUKOB «KoypoBKay, CBepA/ioBeK ,22-28 tespans , E.I'.

MakcurmoB (goknag).

41. XI MexayHapoaHas KOH(hepeHUMs «YpaBHeHMEe COCTOAHUA BeLecTBay, dnbopyc 11-17
mapTta, E.[". MakcumoB (4OKnag).

42. BTopast KOH(epeHUMs A3MaTCKOro KOHCOpLMYyMa No BbIMUC/IUTENNBHOMY
martepuanosegeHnto «ACCMS-2y», Hosocnbupcek, 14-16 uonsa, E.I'. MakcmoB (goknag).

43. TepBas MexayHapoaHas KOH(epeHUMs « PyHAaMeHTaIbHbIE NPO6IeMbI
BbICOKOTEMMEPaTYPHOA CBEPXNPOBOANMOCTH, MocKBa-3BeHMropos 18-22 okTaops 2004», E.IN
MakcurmoB (goknag).

44. The 7-th International Conference on the Physics of X-ray Multilayer Structures", March
7-11, Resutsu Resort, Sapporo, Japan, FO.A. YcneHCcKuiA (LOKnag).

45. XV International Synchrotron Radiation Conference, Novosibirsk, Russia, July 19-23,
HO.A. YcneHckuiA (Loknag).

46. VIII Lkona-cemuHap «Mpo6nembl pr3vKu TBEPLOro Tena v BbICOKMX AaBNEHNA»
M.N.Apcees, 5.A.BonkoB (2 nekumn).

47. Nanostructures: Physics and Technology 2004, St-Petersburg, 21-25 June, J1.B. KengpiLu.
48. XI MexayHapoaHas KoHtepeHuus «MaTtemaTnka, KomnbtoTepbl, O6pa3oBaHuey, T.

[y6Ha, 26 — 31 aHBaps, [.C. YepHaBckuii (4oknag «AnHamyka 3KOHOMUKKU Poccun B
nocnegHve AecATUNETUAY).
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49. BcepoCCUACKMIA CMMNO3UYM « CUCTEMHbIV aHaIM3 3KOHOMUKO — COLMabHbIX
npoweccoB» Anatutbl, 4 — 10 anpens, A.C. YepHaBckuii (4oknag; «MatemaTnyeckme OCHOBbI
K/1aCCUYeCKOW W 3BOJTHOLVIOHHON 3KOHOMUKIY).

50. III - Cbesn 6nodmsnkoB Poccun. BopoHex, 24 — 29 uions, [.C. YepHaBCKuWIA (LoKNag;
«KoHuenuua bynok-MalunHa , eé cnefiCTBUAA U COBPEMEHHOE COCTOAHUEY).

51. 1T—aa MexpayHapogHas KoH(hepeHUms « [MHaMmyeckoe pas3suTue Poccum, eanHCTBO,
camoopraHusaums, ynpasneHue» Mocksa, opraHnsosaHa PAIC 1 PAP-ueHTpoMm.,16-18 nioHS,
[.C. YepHasckuii ( goknag «IMpobnembl 1 NepcneKkTrBbl 0TEYECTBEHHON 06pabaTbiBatoLLEl
NPOMBbILLIIEHHOCTH »).

52. LWkona — uHteHcuB PAP ueHTpa. «CoBpeMeHHbIe MOAENN yNpaB/ieHNeM AUHAMUKOW
CoLManbHO-3KOHOMMYECKOT0 pasBuTusy», [.C. YepHaBckuii (foknag «Mpobnembl n
nepcrneKkTVBbl 0TeYeCTBEHHOM 06pabaTbiBatoLLell MPOMbILLIEHHOCTUY).

53. KoHepeHuns «CucteMHole npobnembl HageXXHoCTU» r. Coun, 4 — 10 okTtaops, A.C.
UepHaBcKuii (goknag «/HhopMauoHHasa CyLWHOCTb JeHEr»).

54. MexayHapofHas KoHepeHLmMs “MaTtemartunka, KOMMboTepbl, 06pasoBaHue” r. [ly6Ha, 26
— 31 auBapa, A.A. Tonexaes (foknag “OKCrnepuMeHTa/IbHOe N TeopeTUYecKoe
nccnefoBaHve 3/IEKTPOXMMUYECKMX CTPYKTYP Ha MOBEPXHOCTU KETOK Bogopocan Chara”).

55. HayuHas wkona «HenuHelHble BoNHbI-2004» HmkHMin HoBropog, 29 espans -7 mapTa,
A.A. Tonexaes ( goknafg «CTpyKTypoo6pa3oBaHve B CUCTEMAX PeaKLMOHHO-ANP(Y3NOHHO-
KOHBEKLMOHHOIO Tunax), A.B. Kono6os (goknag «OcobeHHOCTM pacnpoCTpaHeHNst BO/HbI
OMyXO0/EBbIX KNETOK B HOPMa/IbHOWN TKaHW»).

56. III Cvesg 6uomankoB Poccun, BopoHex, 24-29 noHsa, A.A. Tlonexaes (2 goknaga
«MogenvpoBaHue pocTa 1 NPOrpeccum ONyxonn » N «IKCNepuMeHTasIbHoOe UCCe0BaHune u
mMaTemMaTu4ecKoe MoJeniMpoBaHme MexaHn3ma 06pa3oBaHmns 3/1EKTPOXMMUYECKUX CTPYKTYP Ha
MOBEPXHOCTU KNETKM Bogopocau Charay).

57. MexayHapoaHas KoHpepeHLms «Xaoc-2004», CapaTos, 1-7 okTa6ps, E.. Bonkos
(moknag «ObpasoBaHMe NpesesnbHbIX LUK/IOB B LIEMOYKE O4UHAKOBbIX penakcalMOHHbIX
OCUMNNATOPOB, 0OMEHMBAIOLLMXCS UHIMOUTOPOM, B6/IM3M MOpOra reHepawmm
aBTOKONE6GaHWy).
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