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OBWMAT CNUCBK € HAayYHW TPYA0BE HA KaHAMAATa BKAOYBA 42 3arnaBua, OT KOMTO 3a yyacTue B
KOHKypca ca u3bpaHu 15: cefem CamOCTOATENIHM M OCEM B CbaBTOPCTBO. HayuyHute pabotu no
KOHKypca ca nybaukysaHu npes nepuoga 2010-2021 r., 1. e. cnen npuaobusaHe Ha HayyHaTta M
obpa3sosaTenHa cteneH dokmop. HomepauuaTta Ha nyb6auKauMuTe no-A0ay CbBNaAa ¢ Tasu oT CAUCHKa
Ha nybaukauuuTe 3a yyactue B KOHKypca 3a doyeHm, BxK. [ly6n_koHKypc.pdf.

PaboTtuTe No KOHKypca ca Ny6AMKyBaHW KaKTo creasa:

# B cnucanma c umnakT daktop: pabotu [5-7], [9], [13-15] (cepem);

B cnucaHuma 6e3 umnakT dakTop, HO MHAEKcUpaHu B Scopus: [11] (eaHa);

B cbopHMUM C TPYO0BE OT KOHPEPEHL MM, UHAEKCUPaHM B Scopus: paboTtu [2], [3], [10] 1

[12] (yeTupu);

# B cbopHMUM C Tpyaose OT KOHPepeHLUMIU, MHAEKCUpaHn 1 pedepupanu B Zentralblatt n
Mathscinet: pabotu [4] u [8] (aBe);

» B enektpoHHaTta 6asa aaHHu arXiv.org: pabota [1] (npueta 3a nybavKysaHe B cOOpPHMK C
Tpyaose oT KoHdepeHuua)(eaHa).
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CyMapHMAT MMNaKT GaKkTop OT BCMuYKM Nybaukauum e 8,228, a cymapHuat SIR uHaekc e 1,029. 3a
yyacTue B KOHKypca ca NpeAcTaBeHn 28 uuTtupaHua (6e3 aBTouuTMpaHua) ot 06wma 6poi LMTUpaHua
Ha TPYAOBe 3a KOHKypca.

HayyHuTe Tpygose, NpeAcTaBeHW 33 yyacTUe B KOHKYPCa, Ca MOCBETEHW Ha PasAWYHWA BbMpoCK OT
TEOPUATA Ha HEMPEKDBCHATUTE UHTErpyemMu cUcTemMu. MO-KOHKPETHO B TAX Ce pasrneaaTt CUCTemu ot
YacTHU audepeHuManHn ypaBHEHUA Ha ABE He3aBUCMMWM NPOMEHAMBM, KOMTO Ca MHTEerpyemu B
CMUCBHA Ha meToda Ha obpaTHaTa 3adava Ha pascerBaHeTo (MO3P). TakuBa CUCTEMM NOHAKOra ce
obosHavaBaT KaTo S-uHTerpyemu (S=scattering). PesyntatuTe B TpyaoseTe morat Aa 6baaT OTHeceHu
KBM CNeaHUTe No-TeCHU TEMAaTUYHKU HanpasaeHua (LMKAK):

l. KeagpaTuyHu cHONOBE;
Il YpaBHeHUA OT MarHUTEeH TUN;

1. Opyrn.



I. KeagpaTuiHM cCHONoBe

To3u unKbn BrAYBa nybaukauuute [7], [10] n [11). Toi e nocBeTeH Ha onepaTopu Ha pasceiiBaHeTo
L(A), kouTo ca KBagpaTWYHM MOMMHOMM Ha CMEKTPanHUA napametvp A ¢ KoedUUMEHTU B HAKaKBA
npocTa KomnaeKkcHa (matpuuHa) anrebpa Ha /ln g. MHTepechT KoM nNogobHM onepatopm, HapuyaHm
¥KaproHHO KBaApaTU4YHK CHoNoBe, ce 06ycnass oT hakTa, Ye peauLLa HAaNbAHO MHTErpyemMn ypasHeHus
C NpUNoMeHun BbB GM3MKaTa, KaTo ypaBHeHWeTo Ha Kayn-Hiobn (Kaup-Newell), ypaBHeHueTo Ha
FepA1KOB-MBaHOB 1 Ap., UMaT J/IaKCOBM NPeacTaBAHUA, B KOWTO y4acTBaT MMEHHO TakvMBa OnepaTopu
Ha pa3ceiBaHeTo. BCbLHOCT HAKOM MHOTOKOMMOHEHTHU MHTErpyemMKn 0606LLEeHNA Ha YPAaBHEHWETO Ha
Kayn-Hiobn, cpewalyu ce 8 nutepatyparta [Fordy A., J. Phys. A: Math. Gen., 17 (1984) 1235-1245],
CIYaT KaTo MOTUBALMA 33 M3CNeABaHUATA B NyBAUKALMWUTE OT TO3M LMKDBA.

Pasrnempanute B [7], [10] v [11] HENBAHK Héap.paqun CHOMNOBE B KAHOHWMYHA KanMbpPoBKa ca TACHO
CBBbP3aHM C EpPMUTOBU CUMETPUYHM NPOCTPaHCTBA. ToBa 0b6CTOATENCTBO ONpPEAENna xapakTepHa 6iovHa
CTPYKTypa Ha KoeduumMeHTMTe Ha JlakcoBuTe ABOMKKW, NOPOAEHa OT AeiCTBMETO B anrebparta Ha /ln g
Ha KapTaHoBaTa uHsonouMa, aeduHUpaLLa AaaeHO epMUTOBO CUMETPUYHO NPOCTPAHCTBO.

EAMH OT OCHOBHMTE BbMNPOCM, KOWTO Ce pasrnemaar B uuKkbna oT paboTM e pa3BuBaHeTO Ha
dopmanuama Ha npasaTta 3aada Ha PasCeMBaAHETO NPWU HYNEBW rPAaHUYHM YCNOBUA, KOWTO CTOM B
OCHOBaTa BCUYKM pasrnexgaHua. Tosa e HanpaseHo B [7] u [10] 3a cnyyan Ha KBaApaTUYHKM CHONoOBE
3a anrebpara S/(m+n), a 3a KBaAPaTU4YHKU CHOMNOBE 3a NPOM3BONHA NpocTa anrebpa Ha J/ln g B [11].
CHonoBseTe, M3y4aBaHu B [10] u [11], ca c epMmuTOBM KOEPULMEHTH (EpMUTOBA PeayKLMA), AOKATO Te3n
B [7] ca ¢ manko no-o6iiM NCEBAOEPMHUTOBU KOEDULMEHTU (NceBAOepMUTOBa peayKumua). BbeeaeHu
ca peweHuna Ha Moct, pyHaameHTanHW aHaAUTUYHK PeLleHna U AaHHW (MaTpuua) Ha pasceiiBaHeTo,
KaTo e obcbaeHa Bpb3kaTta Ha MO3P ¢ nokanHa 3agada Ha PumaH-Xunbeprt. PasrnegaH e v epekTsT Ha
HaNoXeHuTe pedyKLUMOHHW YCNOBUA BBPXY PELUEHUATA M AaHHUTE Ha pa3ceitBaHeTo. ToBa N03B0O/ABA
[la ce ONWLIAT CNeKTpanHWTe CBOMCTBA Ha OMepaTopa Ha pa3ceidBaHeTO: CneKTbpbT Ha L(A) coabpxa
HenpeKbCHaTa YacT U AUCKPeTHW coBCTBEHM CTOMHOCTU. HenpeKkbcHaTaTa 4acT ce CbCTOM OT peasiHaTa
W MUMarMHepHarta npasu B KOMNAeKcHaTa A-paBHUHa, a AUCKpeTHWUTe cobCcTBeHU CTOMHOCTYM ce rpynupart
N0 YeTBOPKM, Pa3NONOMEHN CUMETPUYHO OTHOCHO CbluMTe Tesn npasu. ObLmTe KOHCTPyKLuMK B [11]

ca MWMNKCTPUPaHKU 3a Cyvyaute Ha KBaApaTU4HK cCHONoOBE, CBbP3aHWM C NPOCTPAHCTBATa
SU(n)/S(U(1)xU(n-1)) u SO(2r+1)/SO(2)xSO(2r-1)

Mo nopobue Ha BCUHMKWM HENWUHEWHW eBONMOLUMOHHM ypaBHeHus (HEY), uHTerpyemu ypes MO3P,
MHOTrOKOMMNOHEHTHUTE ypaBHeHUA Ha Kayn-Hioba npeacraBnasat beskpaliHOMEpPHU XaMWUNTOHOBM
cuctemu. B [11] e 4eMOHCTPUPAHO KaK C NOMOLLTa Ha MeToAa Ha AuaroHanus3aumna Ha JlakcosaTa
nsowka [Drinfel'd, V., Sokolov, V., Sov. J. Math., 30 (1985) 1975-2036.] moraT ga ce nOcCTpoAT
3anassBalmTe Ce NABTHOCTM U CbOTBETHUTE MM MHTErpanu Ha ABWMKEHWETO 3a LAnaTta MHTerpyema
Mepapxua, CBbpP3aHa C KBaApPaTUYHWMA cHOM. M3BedeHW ca OOLWM PEeKYPEeHTHW BPBL3KKM Mexay
3anassallmTe ce NIbTHOCTU. U TyK 0BLMTe pasrieaaHua ca OHarnefeHu Ypes KBagpaTuyHu CHoMoBe,
cBbp3aHu ¢ npoctpancteata SU(N)/S(U(1)xU(n-1)) u SO(2r+1)/SO(2)xSO(2r-1), kaTo ca nonyueHu
B ABEH BMJ, MbPBUTE HAKO/IKO 3ana3sallm ce NAbTHOCTH.

[Opyra BamHa 3agaya, KoATo ce obcbkaa B nybankauuute [7], [10] u [11], 3acAra nocTpoABaHeTo Ha
be3oTparkaTenHu nNoTeHUMann 3a KBaApaTUYHWUTE CHOMOBE W CbOTBETCTBALLMTE MM pelleHWA oT



CONMTOHEH TUMN. ToBa € Hall-NPOCTUAT KNAcC OT NOTEHLMANMW, NPU KOUTO MaTpuLaTa Ha pasceinBaHeTo e
6104HO AnaroHanHa, B YacTHOCT MOXe Aa Bble U NPOCTO eAUHUYHATA MaTPULLA.

3a pelaBaHeTo Ha Ta3K 3a/aya cMe Ce Bb3N0N3BaNM OT dakTa, Ye PyHAaMeHTaNHUTE aHANUTUYHM
pelieHnAa pewasaTt U 3ada4a Ha PumaH-Xunbept, KOeTo HacoyBa KbM MeToaa Ha obnuMYaHeTo Ha
3axapos-Labar. Mopaau ToBa noapobHO e M3nomeHa obliaTa cxema 3a NpunaraHe Ha mMeToAa Ha
06/1M4aHeTo KbM KBaAPaTUYHW CHOMOBE OT CbOTBETHMTE TUMOBE C NOMOLTA Ha OBAMuaLM
MHOXWTENN, KOUTO Ca MEPOMOPOHU DYHKLMM € NPOCTU NOMOCU Ha NapameTsvpa A. OT nocTpoeHuTte
ype3s obnnuaHe Ge3oTpakaTenHW NOTEHUMANW Ce NOoAy4aBaT YacTHUTE peweHna Ha aaneHo HEY,
NPUHaANEKAWOo Ha CbOTBETHATA MHTErpyema Mepapxua, C NOMOLLTA Ha NpWNaraHe Ha cTaHAapTHa
npoueaypa no ,yAb/aasaHe" Ha He3aBMCMMaTa NPomMeHAWBa X. pw Tasu npoueaypa 8 U3pasute, B
KOWTO ce cpella NPOMEHANBATa X, TA Ce 3aMeHA C NoAXOAAla NUHeWHa GyHKUMA Ha X u I, KaTo
KoebuuUMeHTLT Npea t ce onpeaens ot AUCNEepPCUOHHUA 3aKOH Ha HEY.

MpoBeaeHWAT B [7] aHann3 NoKasBsa ce, Ye CbLLECTBYBAT Pa3IMYHK TUNOBE noteHuunanu (peweHuna) 8
3aBUCMMOCT OT NOJIOKEHMETO HA NO/ICUTE B KOMNEKCHaTa paBHUHA. B pabotute [10] 1 [11] cme ce
OrPaHUYMIM CbC CNYYas, KOraTo MONKOCUTE €3 KOMNAEKCHWM 4ucna B 06O NONOMEHUe, T.e. umar
HEHYNEeBW PeanHM M MMarMHepHun Yactu. B To3u cnyyain ce nonyyasar 6e3oTparkaTenHn noTeHuManm
(peweHua) o conutoHeH TUN. B ctatuaATa [7] e pasrneaaH v CAyYasT, KOraTo NOMOCUTE ca UAK peanHu
4MCNA, MM MMarMHepHU Yucna. Toea BoAM [0 M3paXJaHe Ha cnekTbpa Ha onepatopa L(A) , koeTo oT
CBOA CTPaHa Nopaxaa ,M3parkaaHe” Ha noTeHuManuTe (pewweHuaTa). B pesyntat Ha ToBa ce nonyyasar
Ce KBasupauMoHanHW noteHumanu (peweHus). Obwa yepTa Ha U3BEAEHUTE pelleHWs, Ye Te He ca
bArawm BbAHK.

Il. YpaBHeHuUA OT MarHUTeH TMn

B ToBa TemaTtuyHo HanpasneHue ce BKAOYBAT Ny6AMKaumn [1-6] u [12-15]. To3n UMKBLA OT TPYAOBE €
nocBeTeH Ha MHOrOKOMNOHeHTHM HEY, KOUTO B M3BECTEH CMWUCH/1 Ce ABABAT aHa/03U Ha ypaBHEHUeTo
3a pepomarHeTura Ha XaitzeHbepr (®X), KoeTo Hamupa NpunoxeHue BbB dusukara [Takhtadjan L.,
Faddeeyv, L., The Hamiltonian Approach to Soliton Theory, 1987]. OcHogHaTa uen B pabotute oT UMKbLAA
e Aa 6bAaT nocTpoeHu U uscneasaHn 1+1-mepHu HEY, KOWUTO CbLLO KakTo ®X ca S-uHTerpyemun. EanH
TMn ot HEY, kouTo ca pasrnefaHu B UMKbBAA, NpUTEXaBa onepatop Ha pasceiiBaHeto L(A), Koiito
33BWCU IMHEIAHO OT CNeKTPasHWA NapameTsbp A (MMHeeH cHon B NnonapHa KanubposKa) no nogobue Ha
opurnHanHma ®X. OcHoBHa pasnMKa ¢ opuriHanHma ®X ce cbCToM B TOBA, Ye J1aKCoBOTO npeacrasaHe
TYK € aCOUMMPaHO C epMUTOBU CUMETPUYHMU NPOCTPAHCTBA, KOBTO M3UCKBA M HanaraHeTo Ha no-obuia
anrebpuyHa Bpb3Ka BbPXY NOTeHUmMana. Btopu tmn ot M3ydvaBaHu HEY umart JlakcoBo npeactasaHe oT
BMAA Ha pauuoHaneH cHon, OTHOBO CBbpP3aH C epPMUTOBK CUMETPUYHM NpocTpaHcTea. Tesn HEY morat
Aa 6baaT pasrnemaaHn Kato S-uHTerpyemu aedbopmaLum Ha CBbp3aHuTe Cc MHeeH cHon HEY.

PasrnexpaHute NMHEAHWM W pauMoHanHM CHonoBe ca ¢ KoeduuueHTU B anrebparta sl(n,C) nan 8
anrebpara so(n,C). Mo aHanorma ¢ KOMEHTUPaHUTE B NPEAULIHOTO TEMATUHO HaNpaBAeH e cnyyam
M TYK Bpb3KaTa Ha CHOMOBETE C epMUTOBUTE CUMETPUYHM MPOCTPaHCTBa e NocpeacTBOM BnoyHaTa
CTPYKTypa Ha KoedpuuueHTUTe Ha JlTaKCOBUTE OMepaTopu, NOPOAEHa OT AEMCTBMETO Ha KapTaHoBUTe
MHBONOLMM, yHaCTBALLM B AEPUHULMATA HA CbOTBETHUTE CUMETPUYHM NPOCTPAHCTBA.



B pabotute [1-6], [12], [13] wn [15] ce pa3rnexpaaT NMHEAHW CHOMOBE B NONAPHA Kannubposka M
CBbp3aHUTe C TAX aHanosu Ha PX. Mo-cneuuanHo B [15] e BbBEegeHO HoBo matpuyHo HEY, koeto
npeACTaBNABa, YCNOBME 33 HyneBaTa KpMBMHa Ha JlakcOBa ABOWKA, CBbP3aHa C MPOCTPAHCTBOTO
SU(n)/S(U{m)xU(n-m)) npu HanoxeHa epmMUTOBa peayKuua. Tosu pesynTat e 06061LeH 33 IMHENHU
CHOMOBEe npwW HanoxeHa no-obuwa NokanHa ncesaoepmMUToBa peaykuua B pabotata [4] u npwu
HaNoMeHa HeNoKanHa peayKuma unm aopu 6e3 HanoxeHa peaykuusa 8 [1]. HepeayuupaHata cucrema
ot ase matpuuHu HEY B [1] oT cBOA cTpaHa moxe Aa 6bae pasrnexaaHa Kato YacTeH Clyyaid Ha oue
no-o6La cucTema, KOATO A CBBLP3Ba ¢ opuriHantua ®X 3a anrebpata s/(n, C). W B pBaTa foknapa e
OTAENEHO CNeLManHo BHUMaHUE Ha BEKTOPHUA CAyYaid, NPU KOMTO ypaBHEHUATa Ce CBeXAaT A0 Te3u
ot [2], [5), [6] v [13] (B 3aBMCUMOCT OT HanoKeHaTa peAyKLUMA) Npu HanaraHe Ha ycNOBUETO N=3.

My6aukauuute [2], [5], [6], v [13] ce 3aHMMaBaT C Hait-NPOCTUA C/lyyait Ha cucTema ot ase HEY ot
OMWUCBaHMA MarHWTeH Tun, 4ueto JIakcoBO npeacTaBAHe € CBbp3aHO C  MPOCTPaHCTBOTO
SU(3)/5(U(1)xU(2)). B [13] noapobHO e u3yyeHa npasaTa 3afaya Ha PasCeiMBaHETO 33 epMUTOBUA
CNyYail NpU KOHCTaHTHW rPaHUYHK yCNoBMA. B 0OCHOBaTa Ha M3MN0/13BaHMA NOAXO/ CTOM Bb3MOXHOCTTA
CHONBT B NoAApHa KannbposKa Aa ce NpeacTasu B KAHOHUYEH BUA (KAHOHWYHA KanubposKa), KoeTo
No3BONABa MO-NECHOTO My U3CneaBaHe. Nedbunupann ca pewenusa Ha Moct u matpuua Ha
pasceitBaHeTo, NOCTPOEHU ca GyHAAMEHTANHWU aHANMTUYHW PELUEHUA Ype3 UHTErpanHu ypaBHeHus,
KaTo e pasrneAaH edekTbT Ha HaNOKEHWUTE peayKUuMKU BbPXy BCUukM TAX. U Tyk dyHAameHTanHuTe
aHAMTUYHW PELUEHMA YAOBNETBOPABAT NOKanHa 3agaya Ha Puman-Xunbept. lMocTpoeHn ca no
HAKOMKO aNTepHaTMBHM HAYMHA PEKYPCMOHHWM OMNepaTopu, C YMATO MOMOLL Ce ONUCBA CLOTBETHATA
WHTerpyema iepapxvs. [lokasaHo e, ye cobcTeeHuTe GYHKUUM Ha PeKypCMOHHUTE onepatopu
06pa3yBaT Nb/Ha CUCTEMA M Ca NOJYYEHW PA3NIOKEHUA Ha NOTeHLMana u HerosaTa Bapuauma. Tosu
pesynTart nossonasa MO3P aa ce nHTepnpeTnpa Kato obobuieHo npeobpaszosaHue Ha Pypue n aa ce
NuHeapusnpa cuctemara ot HEY Ha e3uKa Ha (MMHMMaNHK) AaHHWTE Ha pa3ceiBaHeTo. C nomouTa Ha
TexHMKaTa Ha 0bAMYaHeTo ca NOCTPOEHU B ABEH BU/, YaCTHU peLIeHNA Ha pasrnexaHara nBoWKa HEY.
3a uenTta ce u3nonssa ob6aMuaLy, MHOMKUTEN, KOWTO € pauuMoHanHa QyHKUWA Ha CNeKTpanHWAa
napameTbp C NPOCTM MONKOCKU. B 3aBUCMMOCT OT NMONOMKEHWETO Ha NOMOCKUTE B KOMNAEKCHaTa A-
paBHMWHa Ce pa3/iMyaBaT cnegHuTe Cay4an: NONKOCUTE Ca KOMMNAGKCHU YA B 0610 nonoxexue (Mmat
HeHy/eBa peanHa ¥ MMarMHepHa 4acT) UAK NONKCUTE Ca MMarMHepHU Yucna. MopeuAT cnyyaid Boau
[0 CONWUTOHEH TWM pEeLUeHWs, acouumpaHu € 4 CUMETPUYHO PasnONOMeHW CNpAMO peanHata U
WmaruHepHarta npasu nontoca (keadpynaem). Mpw BTOPUA cny4ail ce NoNy4aBaT CONUTOHHU pelleHusn
oT dy61emeH BUA, T. €. PELIEHUA, CBbP3aHK C ABOVWKW KOMMIEKCHO CnperHaTi NoMocK.

B cratmaTta [13] cblwo Taka ca W3BeAeHW PeKypeHTHU Gopmy/auv 3a 3anassalyuTe ce NALTHOCTH C
nomowWTa Ha meToaa Ha [lpuHdensa-Cokonoe Ha AuaroHannsauma Ha Jlakcosata ABOWMKA, BXK.
npeAuLLIHMA pasaen. B KayecTBOTO Ha NPOCTa UAKCTPALMA Ca NONYYeHU B ABEH BUA MbpBUTE ABe HaW-
NPOCTU NIBTHOCTK.

Pesyntatute, nonyyern s [13], morat aa 6baat 0606uLeHM B HAKONKO Hanpaenexus. B pabotute [5] n
[6] e BbBEAEH AMHEEH CHOM C HanoXeHa no-obuia nNcesaoepmMUTOBa peayKuMA W Npu no-o6um
KOHCTaHTHW rpPaHMYyHU ycnoeuA. lposBeAeHU ca pasrnexpaHua aHaloruyHW Ha Tesn B [13].. B
NCeBAOEPMUTOBUA CNy4Yait OCBEH OybsremHu W KeaopyrnsemHu BWOBE CONMTOHU Bb3HUKBAT U
peleHna OT (KBasu)pauuoHaneH Tun. locneaHuTe ca CBbP3aHM C M3paxkaaHe B CNEKTbpa Ha
onepatopa Ha pasceiiBaHeTo — AWUCKPeTHWUTe cOoBCTBEeHW CTOWHOCTU €a peanHu. Obuwa yepTta Ha
NONYYEHUTE PELIeHUA B ePMMTOBMA W NCEBAOEPMUTOBUA Cydan e, Ye Te He ca BArawy BbAHU.
MocTpoeHuTe pelleHna OT keadpynaemeH BUA, Ca HECUHTYNAPHK, AOKATO NpKU OCTaHanWTe ABa TUNa e
Bb3MOMHO Bb3HUKBAHETO Ha ocobeHocTu (Npu noaxoaswy, u3bop Ha napamertpure).



B moknaga [2] e pasrnepaH nuHeeH cHon c KoeduuueHTu B anrebpata S/(3,C) npu HanoxeHa
HenokasHa peaykumMA. 3atoBa U cucTemaTa OT ABe ypasHeHWA B [2] ce ABABA He/NOKaNeH aHanor Ha
Tasu ot [5] u [6]. MpoBeaeHu ca pasrnexKaaHua aHanornyHu Ha tesun 8 [5], [6] v [13] no oTHoweHue
dopmanusma Ha npasara 3a4a4ya Ha pasceMBaHeTo NPU Hal-NPOCTUTE KOHCTAHTHU rPaHUYHU YCNOBMA.
C nomowTa Ha M3BeaeHUTe B OOK/AaAa PEKYPCMOHHM OMepaTopu € onucaHa ufanata MHTerpyema
“epapxus, YWUTO HaW-NPOCTU NpPeACTaBUTEN € MW3cNeABaHaTa ABOMKA HENOKaNHW ypaBHEHUA.
MpunoxeHa e TexHUKaTa Ha 06IMYAHETO 3a NOCTPOABAHE Ha YACTHU pelleHuA. NoNyYeHu ca YacTHU
peleHus, CBbp3aHn ¢ 4 cobcTBeHM CTOMHOCTU Ha onepaTopa Ha pascerBaHeTo. NPUNoKeH e MeToabT
Ha AnaroHanmsaumMa Ha JlakcoBaTa ABOMKaA, 3@ Aa Ce NoAy4aT 3ana3BaliuTe ce NAbTHOCTH.

[lpyra nocoka, B KOATO moraT Aa ce TbpcAT 060bleHNA e AemoHCTpupaHa B Aoknaaa [3]. Tyk ca
HaMepeHW 4acTHW pelleHuAa 3a BekTopHoTo HEY oT [4], 4MMTO NKMHEeeH cHOM e acouuupaH c
npocTpaHcTeoTo SU(n)/S(U(1)xU(n-1)). OTHOBO cMme ce Bb3MON3BaNM OT MeToAa Ha 06aMYaHeTo, Npw
KOWTO NpexoabT OT ABYKOMMOHEHTHM CMCTEMM KbM NO-0BWM TakMBa CTaBa No eAuH HambAHO
eCTeCcTBeH HauMH. AHaNIOrMYHO Ha ABYKOMMOHEHTHUA Cy4aid, pasrneaaH B [5] u [13], u cera ce cTura
A0 HAKONKO Pas3/U4HK TUNA YACTHU pelleHUA BBPXY KOHCTaHTeH ¢oH. Cnopes pa3nonoMeHueTo Ha
NPOCTUTE MONKOCK Ha OBNMYALLMA MHOXUTEN Ce Pa3NMYaBaT: K8aopynIemHuU pelleHus, CBbP3aHu C
KOMNAEKCHU NoNtock B 0610 nonoxenune, u dybnemHu pelweHus, CBbP3aHn ¢ UMarMHepPHWU NoCH
(CbluecTBYBaT CbLIO M KBA3MPALMOHANHU PELLEHUA, HO Te He Ca MOMECTEHU B 0KAaA3, a B eAuH No-
AbNBr NPENPUHT). U TYK KOHCTPYMPaHUTE B ABEH BU/ PELLEHUA Ce OKa3Ba, Ye He ca barawm BbaHu. 3a
PasnuKa OT MbPBWA TUM PEEHUA NPWU BTOPUA € Bb3MOMXKHO Bb3HMKBAHETO Ha 0COBEHOCTM (KaKTo v npu
KBa3mMpaLMoHanHUTe peleHua).

OcseH upe3 npemuHaBaHe OT ABYKOMMNOHEHTHWM KbM noseye Ha 6poil KOMNOHEHTHM cucTemu ot HEY
WU 4pE3 pasrnexaaHe Ha Apyru Buaose peaykuuu pesyntatute B [13] morat ga 6baart npoab/mKeHn
“ N0 HaymMHa, NoKasaH B Aoknaaa [12]. Tyk e pa3rnenaH NMMHeeH CHON B NOAAPHA KaAMBpoBKa, CBbp3aH
8 npoctpaHcTeoto SO(5)/SO(2)xSO(3). PassuT e popmanusma Ha npasaTa 3a4a4a Ha pa3ceiBaHETO
NpW KOHCTAaHTHW T[PaHUYHW YCNOBMA, OMUCAHM Ca CNeKTpanHWTe CBOMCTBA Ha onepaTtopa Ha
pascenBaHETO U Ca MOCTPOEHM PEKYPCUOHHW OMepatopu. M TyK KakTo Npu AWHEWHUTe cHOMoBe 3a
SU(n)/S(U(m)xU(n-m)) HenpekbcHaTata 4acT oT cnektbpa Ha L(A) e Bbpxy peanHata npaea B A-
paBHWHaTa, a AWUCKpeTHUTe coOCTBEHM CTOMHOCTM B O6LWMA CAyyaid ca rpynupaHn B YETBOPKM
(keadpynanemu).

KakTo 6e oT6ennasaHo B Ha4aNOTO B TO3M LMKBA OT TPYAOBE Ce M3CNeaBaT cbliuo M HEY, yuuto Slakcosu
onepaTopu ca pauuMoHaNHWU GYHKLUMK Ha CMeKTpaaHWA napamerbp. PauMoHaneH cCHoOM, CBbp3aH C
npoctpancteoto SU(N)/S(U(1)xU(n-1)), npu HanomeHa epmM1TOBa pefyKLWA e BbBeAEH B CTAaTUATA
[15]. OT ycnosueTo 3a Hynesa KpUBMHa Ha pasrnexaaHaTta Jlakcosa ABONKa e M3BeeHO BEKTOPHO HEY.
Mo-noapobHO e u3yyeH Hait-NPOCTUAT Cly4ai Ha CHON 3a npocTpaHcTeoTo SU(3)/S(U(1)xU(2)). 3a Hero
€ passuT GOPManu3MbT Ha NpaBaTa 334a4a Ha PasceMBaHeTO NPU KOHCTAHTHM FPaHUYHM YCNOBUA. B
3aBUCMMOCT OT KOHKPETHWUA M360p Ha rPaHUYHO YCIOBME HENPEeKbCHATUMAT CNEKTLP Ha onepaTtopa Ha
pa3ceiiBaHeTO MOXe fa ce CbCTOM MAW Camo OT peanHaTta npasa B A-paBHMHaTa (KakTo e npw
pasrnexnaaHuTe JIMHEWHU CHOMNOBE), N OT peasnHaTta Npasa v eAMHWYHaTa OKPBLXHOCT. B paboTara
[14] ca nocTpoeHW peKypcMOHHWM ONepaTopu 3a CHIUMA PaLMOHANEH CHOM MO ABA aNTEPHATUBHM
HauuHa: metosda Ha lNopcec-Kapacy-Cokonos [Glirses, M., Karasu, A., Sokolov, V., J. Math. Phys., 40
(1999) 6473-6490] 1 c nomoLTa Ha keadpamu Ha peweHuama. B [1] e BbBeAeH paLyMoHaneH cHon 3a
npoctpaxcteoto SU(n)/S(U(1)xU(n-1)) B 06wo nonoxexue (6e3 AONbAHWTENHA peayKkuma) U e
nony4eHa cuctema ot BeKTopHu HEY oT ycnhosmueTo 3a HyneBoCT Ha KpUBMHaTa. Ha BbnpocHaTa cuctema
MOXe Aa ce rnefa Kato Ha JIokanHa uHTerpyema aedopmauma Ha BekTopHaTta cuctema 8 [1] u [4],
CBBbp3aHa c MHeeH cHon. OKasea ce, Ye TakaBa NIoKasHa aedopmaLma CblLecTBYBa Camo B CyYas Ha



cucTemMa OT BeKTopHM HEY. Pa3srnepaHu ca fIOKa/HU W HENOKanHW peaykumn Ha cnomexarata
nehopmupaHa cMcTema oT BEKTOPHKU HEY.

1. Apyrun

B To3u pasaen ca BknwoueHu nybamkauuute [8] u [9], ynnTo HayuHW pesynTaTi He moraT Aa bvaat
OTHECEHW KbM HUKOE OT NPeauLLHUTE HanpaBneHua.

Cpewawure ce B pasnuuHu 0bnactTm Ha dusnkaTa HaNbAHO UHTerpyemu HEY 0bWKHOBEHO MMaT
npeacTtasaHua Ha Jlakc, yp,oanemopnsau_m HAKAKBM AOMbAHUTENHU anrebpuyHU YCAOBMA WK
peaykumu. ToBa NpasW BLNPOCHT 33 ONWUCAHUETO W M3y4aBaHETO Ha peayKuuuTe OT MbpBOCTeNeHHa
BAYKHOCT 3@ TEOPUATA HA MHTErpyemuTe cucTemu. MIMeHHO Mo Tasu NpuynHa Momuesm 3a peaykuuure
NPMUCHLCTBA BB BCUYKM paboTi No KoHKypca. MpocT npumep 3a ToBa ca Jlakcosu onepaTopu, YMUTO
KoeduuMeHTH ca (Ncesao)epMUTOBU MaTpuum. B pabotaTta [9] 32 MbpBM NBT CUCTEMHO Ce pasriexaa
eHO Bb3MOXHO 0606LLeHMe Ha MOHATMETO PedyKuua B CMUCbA Ha Mwuxaitnos. ObukHoBeHMTe
(NOKaNHM) peAyKLMM OT TO3M TUN Ce OMMCBAT C NOMOLLTa Ha eAHA KPalHa rpyna U3BecTHa Kato rpyna
Ha peayKkuuuTe. [pynaTta Ha peayKuuuTe npeacTaBNABa KPainHa rpyna Ha CUMeTpUW Ha 3aAadata Ha
pa3ceiiBaHeTo, KOATO AEMCTBA BbLPXY MHOMKECTBOTO Ha ¢yHAAMeHTanHWTe pelieHWAa Ha Tasu
BCnOmaraTeNnHa 3a3/aya, KaTo 3anas3sa HErpoMEeHeHW He3aBuCUMUTE NPOMEHNMBU X U L
Mpeanoxeroto B [9] oBobuieHne aonycka TpaHcpopmupaHe U Ha Te3n NPOMEHIUBY. ToBa
NpefoCcTaBA TEOPETMKO-TPyNnoB GopMann3bm 3a n3yvaBaHe 4Ypes MO3P Ha onpepeneHun Knacose oT
HenoKanHu HEY KaTo Hanpumep HeNOKanHoOTO ypaBHeHue Ha LpboauHrep Ha A6nosuu, n Mycnumanu.
[pyra nonsa ot noco4eHoto oboblueHne e, Ye TO 334aBa cUCTEMATUUEH NOAXOA, 3a NOCTPOABaHE Ha
pelleHnA Ha HaMbIHO MHTETPYeMM ypaBHEHUA, MMaLM OTHanpea 3aAaAeHN AUCKPETHW NOTOUKOBK
CUMETPUM.

3a MHOrO HanbAHO WMHTErpyeMM CUCTEMM, KaTo Hanpumep ypasHeHWeTo Ha Kopteser-ge ®pus,
HeAWHEeNHOTO ypaBHeHue Ha LLipboauHrep 1 Ap., e 3abennsaHo, Ye NpuTeasaT PALUMOHAHUA PELLEHNA
AU No-06LO0 KBa3UPaLUMOHANHU pelleHnA. TAXHOTO CbluecTByBaHe ceé CBbp3Ba C HA/NUYMETO Ha
W3pa)aaHe B CNeKTbpa Ha CbOTBETHWUA OMepaTop Ha PasceiiBaHeTO W YecTo Te morat A3 6boat
NONYYEHWU OT CONUTOHHUTE pelleHWs Ypes3 NoAXOAALY rpaHUYeH Npexoa (nbnrosbaHoOBa rpaHvua). B
noknapa [8] e AeMoHCTpUpaH noaxon 3a NOCTPOABaHe Ha peleHuA OT KBAasUpauMoHaneH Tun 3a
MHOrokomnoHeHTHU HEY, nHterpyemn c nomolyra Ha MO3P. B ocHoBaTa My CTOM M3MN0N3BAHETO Ha
meToaa Ha o6anyaHeTo Ha 3axapos-LLiabat ¢ 061myaLL MHOXUTEN, KOUTO NpeacTaBNABa mepomopdHa
GYHKLMA C NPOCTM NOIOCK NO CNEKTPaNHUA NapameTbp. 3a Aa ce BHece ropecnoMeHaToTo U3pamaaHe
B CMEKTbpa Ha onepatopa Ha pa3ceiBaHeTo, Ce WM3UCKBA BCMYKW NONIOCKM A3 NpUHAANEXaT Ha
HeNpPeKbCHAaTWA CMeKTbp. B KOHKpeTHWTe CNyYau, KOMTO ce pasrnexpja B AO0KNaja, TOBa O3Ha4aBa
nontocuTe ga 6baat peanHu yicna. Tosa NO3BOJABA Aa CE OMNULLE YMCTO anrebpuyHa npoueaypa 3a
aNropuTMUMYHO NOCTPOABAHE Ha KBa3WPaLMOHANHW PeLieHna BbpXy TpUBnaneH (koHcTaHTeH) goH. B
KauecTBOTO Ha WAKOCTPauMA Ha HaluMA noaxos e pasrnefaHo no-noapobHo nony4aBaHeTo Ha
KBa3WpaLMOHANHN PELEHNUA C HyNeBa acCMMNTOTUKA 338 MHOTOKOMMNOHEHTHO HeNUHEeWHo ypaBHeHue



LW pbOAUHIED M HA KBa3MPALMOHANHWN PELLEHUA C KOHCTAHTHA aCMMNTOTMKA 33 eAHa ABYKOMNOHEHTHa
cucTeMa OT MarHuTeH Tun. MonyyeHuTe pelleHua He ca BarawM BbAHM M B 0BWMA cayyalt He ca

rnobanHo onpeaeneHu, T. e, Aonyckat 0cobeHocTH.
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