KparbK 0030p HA OCHOBHHUTE pe3yJITaTH B IMPEACTABEHUTE 3a KOHKypca 3a akagmeMuiia 2024

padoTu Ha ui.-kop. BanenTuna IleTkoBa

Hayunara mu meinocT obxBala HAKOJKO obJsiacTu B KBamToBaTa TeOpus Ha IO-

aero (KTIT)

I. 4-mepHU KOHPOPMHU ¥V CYIEPKOH(POPMHU TEOPUU

B craruute [6] u nBete Mmororpaguu [8] u [10] ce pazBuBaT pa3anvyHU ACIEKTH HA
koH(opmHaTa cuMmerpus B KTII B eBkimmoBo mpocTpaHcTBO-BpeMe ¢ 4- Uiau moBede
U3MEPEHUsI B PAMKUTE HA TPYIOBO-TEOPETUYHUS IO IXOI.

Pasrnexxna ce paznoskenmero Ha Kiaebm-I'opnan 3a eBramzoBaTa KOH(GOPMHA
rpymna OT(2h—i— 1,1) 3a nBe mpenCTaBAHUS OT JONLJIHUTEIHATA CEPUs YHUTAPHU IIPeI-
CTABSAHUS Ha TAa3W Ipyna. ROHCTpyWpaHW ca MHBADUAHTHUTE OMIMHEHHU hopmu 3a
MIPOU3BOJIHU MPEACTABAHUS, U Ca HAMEPEHN HEOOXOAMMUTE U JOCTATHLYHU YCIOBUS 38
IIOJIOKUTEJIHOCTTA Ha Te3u popMmu. Hamepenu ca HopMmupanu aapa Ha Raebm-I'opnan
U e TTIOKa3aHO0, e Te Y I0BJIETBOPSIBAT YCIOBUETO 38 MLJIHOTA U OPTOTOHAJIHOCT. 3Be-
[EeHU Ca TDL/KAECTBA 33 AHAJUTUYHO NPOILIKeHHTe sapa Ha Kuaebm-I'opmam B dac-
TUYHO E€KBUBAJIEHTHU NPEINCTABAHUA B T.H. [EJU TOYKU (IPUBOAUMU, HEPA3IOKAMU
npencraBsauus). Te3n MATEMATUYECKU PE3YITATU CA MIPUIOKEHN IPU U3y YABAHETO HA
PA3JIOKEHUs HA OMEePATOPHU MPOU3BEAEHUsA. YacT OT MoJydyeHUTEe pesyiTaTu Osxa
BKJIIOYEHN B KAHIUAATCKATA MU AUCEPTaIlUs, MOJ PBLKOBOACTBOTO Ha akan. VIBau
Tomopos. B [9] Hsakou or Te3m pesynratu ca 0BOOIEHU 3a MO-MUPOK KIAC MPE-

cTaBAHUA B 4-MepHUA cirydail.

PaBoru [20, 21], B cbaBTopcTBo ¢ Buamumup Jlo6pes, ce 3aHUMABAT C yCIOBU-
ATA 38 PA3JIOKUMOCT Ha NPEACTABAHUATA HA CynepKoHpopMuara anrebpa SU(2,2|N)
U NIOCTPOsABaHE Ha WHBAPUAHTHU AudepeHnuaHu omeparopu. PesyararsT ot 1984
B [21] mo wkmacudukaims Ha yHUTAPHUTE OPECTABSHUA HA Ta3u airebpa HaMepu
npuiaokeHre 15 ToawHM MO-KBLCHO B OYPHO Pa3BUBAIIOTO Ce IIPe3 IOCJIETHUTE IO-
OVHU HAIPpABJIEHWE, CBBLP3BAIIO CTPYHHU MOIENN U 4-MEepHU CYHNEePKOH()OPMHU KaJIv-
6poBbunu Momenau. B [20] ca BbBemeHW 3a NPLB I'LT HE3ABUCHMO U HAPAJIETHO
¢ matemarmukara B. CepranoBa HeueTHU ejeMeHTH Ha Tpymnara Ha Beiin. Te ca
M3MOJI3BAHN Ja Ce ONUIIAT YCJIOBUATA 33 CKbLCABAHE HA CYNED-MYJITHUIJIETUTE U IPU

IIOCTPOABAHETO HAa MHBAPUAHTHU OU(PEPEHNMATIHU OIepPaTOPU.

II KamOpoBBbYHM TeopuM Ha pemieTKa



PaGoru [11,12] ce saEmMaBaT ¢ KaJauOPOBDLYHM MOJEJU HA DPENIETKA U Ca
HampaBeHU IO BpeMe Ha ll-meceunara mum cnenuasgusanus npe3d 1978 r. BBB 2-
pu WucTuryT mo TeopermyHa ¢u3uka B XamOypr, cbBMecTHO ¢ mpod. [epxapn
Mak. B Tax ce muckyrupa mpobieMbT 3a yabp:kaHeTo Ha kBapkure. B [11] ce
neduHUpa MomMduupaH Momesn (decto muTupad karo moxesn Ha Maxk - Ilerkosa”)
Ha HeabesieBa KaamOpOBLUHA TeOPUsl HA pemieTka ¢ Kaaubposbuna rpyma SU(2), ¢
JOII'LJIHUTEJIHO OT'DaHUYCHUE Ha AJOIIYCTUMUTE I{aJII/I6pOBrb(IHI/I I{OH(i)I/IpraHI/H/I. TO3I/I
MOJeJI TO3BOJISIBA CPaBHEHUE C MO-TIPOCTUS MOJEN] C KaJUOPOBDLUYHA IPyHa MEHTDLPA
Zy ua SU(2). IlokasBa ce, ye KpUTEPUAT HA Y UIICOH 3a yIALPKAHETO HA KBAPKUTE €
B CUJIa 33 T€3U CTOWHOCTU HA KOHCTAHTATA HA BPDH3KA, 38 KOUTO € B CUJA 3a KOpesa-
TopuTe B AUCKpeTHUs Mones. [IpuHoctLT Mu B Tasu pabora e cbiiecTBeH (nmesara 3a
YCJIOBHETO, Ae(PUHUPAIIO MOAUPUIPAH MOIEJ, HA XPYMHA €IHOBPEMEHHO, 3apaau
KOeTO U moayuux nokana or Mak ma paborum 3aemuo.) B [12] e nepunupano enso
MOCTATBLYHO yCJOBUE 3a yIbLp:KaHe Ha KBAPKU, MHTEPIPETUPAHO KATO MEXaHU3bM Ha

KOHIOEH3aIus Ha BUXPU.

II1. /IBymepHn KOHPOpPMHM T€OpUM HA II0JIETO
ITla. JlokasHOCT U rpadmu

C paborara [23] 3am0UHa UCTUHCKA CAMOCTOSITEIHATA MU IEHHOCT B HOBATA TO-
raBa o0JacCT - 2-MepHUTE KOHPOPMHM TE€OPUU U MOJEJH, B KOATO HAMEPU IPUIIOKECHIE

U pa3BUTHE TEOPUATA Ha MpPENCTABIHUATA Ha Oe3kpalino-Mepuute aaredbpu wa Jlu.

B paborure [23,25] ca mHamMepeHr 3a NPDLB MLT JOKAJTHUTE 4-TOYKOBU ()yHKIIAN
3a MmoJieTa C'LC CIUH, CLOTBETCTBAIM Ha [J; cepun MOILYJIAPHU UHBAPUAHTU HA MUHU-
mMasiHuTe Teopun Ha Bupacopo ( a B obobmasamara pabora [26] - 1 Ha U3KIIOUNTE-
Hata, Fg cepus.) Tosa mo3sosiu ma ce mpecMeTHAT KOEPUIMEHTUTE B ONEePATOPHUTE
pPa3JIOKEeHUs Ha JIOKAJHUTE MOJIeTa 3a Te3Uu HeauaroHasiHu teopun. K3Bemena e 00-
mara (GopMysa 3a MATPUIUTE HA CIAMBAHE 33 MUHUMAJHATE MOJeau (Ipemu TOBa
M3BECTHA CAMO B YACTHU CJIydan), KaTO € HalpaBeHa BpPbL3Ka C 6j-CUMBOIUTE 34
kBanToBuTe rpymu U,(sl(2) ¢ mapamersp ¢ - KOpeH OT eQUHHUNATA M yPAaBHEHUATA,
KOUTO T€ yIOBJIETBOPABAT. AHAJM3DLT HA Ta3u BPDL3KA MEKIY KBAHTOBUTE T'DYIU
Y palUoOHAJHUTE KOH(GOPMHU Teopuu B [27] € equH OT ILPBUTE pPE3yiaTaTu B Ta3U

obacT.



Pesynrarure B [23, 25, 26] 6s1xa B 0OCHOBATA NO-K'HLCHO HA C'LTPYAHUYECTBOTO HU
c Kau-Bepuap 3106ep, 3anounarto ¢ paborara [36]. B tasu pabora e Hamepena aJi-
reOprUYHA MHTEPIPETANUs Ha OTHOCUTETHUTE CKAJAPHU KOC(DUIIMEHTU B ONEePATOPHU
pa3iokeHus B HemumaroHasHute Sl(2) Teopum, KaTro € MOKa3aHO, 4ye 3a BCsAKa OT A-
D-E menmaronaJsiHUTE TEOpUU Te3U KOEPUUIUEHTU CBHBIAIAT, B IOIXONAIl OA3UC, CHC
CTPYKTYPHUTE KOHCTAHTU Ha anredbpara Ha [lacke, kouto ce mpecmsaTaT Ype3 HOPMU-
panuTe cobcTBeHM BekTOpU Ha chorBerHUTE A-D-E Marpunu ma Kapran; B A cepu-
ATa OT OUATrOHAJIHU WHBApPUAHTU (GOpMyJaTa ce cBexkna 1m0 ta3m Ha Bepuunne. Tazwm
KpPacuBa, Makap U eMOMPUYHO MoJydeHa (Gpopmyna (M3BedeHA U UCTUHCKUA pa3bpaHa
HO-K'LCHO B PDAMKHUTE Ha KOHGOPMHUTE TEOPUM C IDAHWIN), IIOKA3a, Ue 3a IPEeCMs-
TAHETO HA TEe3W OCHOBHU KOHCTAHTU B TEOPUATA HE € HEeOOXOIWMO MO3HABAHETO HA
[ajied MO-CJIOKHNUTE KBAHTOBU 0] CUMBOJIM, HEM3BECTHU 3a aJredpu C MO-BUCOK PAHT.
Pesyararnt B [36] e uactuyno o606men B [37] u Boam o0 mOCTpOsiBaHe Ha Tpadu,
CDLOTBETCTBAIM HA CHEKTLpa Ha MOAYJIApHU wHBapuantu Ha KM amrebpu ot mo-
BUCOK PAaHT U 3aJaBalli CTPYKTYPHUTE KOHCTAHTU Ha 0000meHu aireOpu Ha [lacke.
Anre6bpuunust noaxon, paszsusal B [36,37], ce oka3a BIOCIEICTBIE MHOTO €(EKTUBEH

3a TEOpPUUTE C TPAHUIIA.

IIb. WZNW wmonenu - mpaBuJjia Ha CJINBaHE, KOPeJIAaTOpU,

KBaHTOBa XaMMJITOHOBA Pe€IyKIIVsI

B cepus paboru ce paszriexmar u pemasar 3amauu BLB Bec-3ymuao- HoBukoB-
Buren monmenu, ocHoBaHM Ha cuMerpusaTra Ha adunanTe Kan-Mynun anre6pu. Padoru
[28,39,40] ca mocBeTeHM Ha HAMUpAaHe HA €[HA OT OCHOBHUTE CTPYKTYPU B TE€3U MO/I-
equ - mpaBuiaTa Ha cauBaHe. B [28] e mpemnoskeHa (HE3aBHCHMO OT IapAaJIeJIHU
paboru ma B. Kan u ma M. Yoarton) HOBa (GopMysia 3a KPATHOCTUTE HA CJIUBAHE
B uaTterpyemu WZNW monenu, KOATO CBeRAA TAXHOTO HMPECMATAHE M0 KJIACUYECKU
BEJIMYMHU W € MOKA3aHO, Ue Ts BL3UpOoU3Bexna (popmynara Ha Bepaunme. [28] e
eqVHCTBEHAaTa OT TpuTe paboTu, B KOATO MMa MOTHBUPOBKA Ha (hopMyJiaTa - OCHO-
BaHA € HA AHAJU3 HA HEPA3JOKUMU NPEJNCTABAHUSA HA KBaHTOBU rpymu. B [39] e
pelreHa cJaOKHATA 3aava 3a HAMUpAHE HA MpaBUjaTa Ha CIUBAHE 33 HOMYCTUMUTE
Kax - Bakumoro npeacrapaams (pamuoHATHY CTAPIIN Teraa 1 HuBa) Ha sl(3);. Pema-
BAHETO Ha Ta3u 3amava nosene B [40] 1o mocTposiBaHETO HA HOB KOMYTATUBEH NIP'LCTEH

Ha 000O0IEeHN XapaKTepu C €JIEMEHTH B TpynoBaTa ajredbpa Ha pa3mupeHaTa aGuHHA
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rpyna Ha Baiin va sl(3); npu npon3BosHO (HEpPAIMOHAJHO) HUBO k, KOWTO pa3mupsBa
OpLCTEHA HAa (POPMAJIHUA XapaKTepy Ha KpaWHOMEPHUTE HEIPUBOIUMU MPEACTABIHUA

Ha sl(3).

Pa6orure [30-33], [35], [39] ce 3ammMaBaT ¢ KBAaHTOBATA XAMUJITOHOBA DPELYK-
nusi Ha I puadenn-Corkoa0B, KOATO MO3BOJABA MUPOK KPHI KOHOGOPMHU MOAEIU OA
ce moctposaT ot baszucaure WZNW monenu. /lororaBa Tas3u Bpb3ka Oelre pa3riesk-
IaHa TIABHO HA HUBO airebpu (penykuus zHa adduanu 10 W -aareGpu) u, 4aCTUYHO,
npencrassuausa. B [30,31, 38] Ta e 0600mena Ha HUBO KOPEIATOPU 3a CIIydYas §l(2)k,
KaTO Ca MOCTPOEHU HEU3BECTHUTE MOoToraBa 4-toukoBu kKopeaatopu 3a WZNW wmo-
[eJii C PAIMOHAJHU Terja MW HUBA U € MOKA3aHO, Ue B CIeIraJHa I'PAHUIA T€ BOMISAT
[0 M3BECTHUTE KOPEeJaTOPU 3a MUHUMAJIHUTE Mo aeau Ha Bupacopo. Ilokazano e u, ue
cucreMara ypaBHeHUs Ha KHIWKHUK-3aMOJJOMUYMKOB Ce peaynupa 10 yPaBHEHUSITa Ha
Benasun-IlonskoB-3aMOI0IUNKOB 38 MUHUMAJIHUTE Kopesaropu. B [32-33] kBanto-
BaTa XaMUJITOHOBA PEIYKIUSI € OCMUCIEHA KATO OPUTUHAJIEH aJITOPUTDHM 34 MOCTPOSI-
BaHE HA CUHTYJISIPDHUTE BEKTOpU B Monaysu Ha Bepma Ha W -anrebpure, 3amodBaitku
OT BeUe M3BECTHUTE CUHTYJIAPHU BEKTOPU B MOIyau Ha Bepwma Ha anrebpure Ha Kar-
My nm.

B moseuero ot paBorure cne cvaropu (II. ®yprnan, A. Tamues, P. Ilaynos)
6sx Bomem aBTOp. M3kmrouenuwe e paborara [31] - kbM Ta3u 3amava, 3amodHATA
OTHLPBOHAYAJHO O MOs WIAes, TposBuU kuB mHTepec A-p Powman IlaynoB, koiito ce

BERJIIOUNM M3KJJIOYUTEJIHO aKTHUBHO.

Ilc. I'parunu u nedertu

8. PaBorure [41], [43], [45 - 46], [C14, C17] (rakTo u 0630pHUTE [C15], [C16]),
ca MOCBETEHW Ha PAIMOHAJHUTE KOHPOPMHU TEOPUU C I'DAHUIA.

B [41,43] e mokazaHo e, ue KIACUPUKALUATA HA KOHOOPMHUTE TDAHUYHY yCIOBUS
ce CBEXJa MO0 KJIACU(PUKAIUATA HA HEOTPUIATEJHU I[EeJOUYNCIEHU MATPUYHU IIpel-
craBsaHUs (NIM-IIpeICTaBAHUATA) Ha aJsreOpara Ha camBaHe Ha Bepmunrme. Karo
IpEMEp ca KIACH(QUIUPAHN TPAHNYHATE yCIOBUA 33 ciaydas sl(2);, KOMTO ca B
cvorBercTBue ¢ ADE monynspuure maBapuantu. Ilokazamo e, ue oGoOmeHusTa
Ha ajarebpara Ha Ilacke ce peanusupat BBB Bcsaka cbriaacyBana KTII ¢ rpanunu
U BDL3IPOU3BEKIAT OTHOCUTEJIHUTE CKAJAPHU KOEPUIMEHTU B ONEPATOPHUTE Pa3-

nosxkenust; taka emnupruHuAT ADE pesynrar B [36] € BL3mpousBeneH KaTo dacTEH
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cirydail; MOKa3aTeJCTBOTO mpenu3upa u ob6o0maBa m3BOMA, HAIPABEH 3a MPBHB I'LT B
vacren cayuaii - D,qq cepusita 3a sl(2), pasraenan B pabora ua [Ipanusu, Craues,
Cannotu.

B [43] ypaBHeHUsITA M OCHOBHUTE KOHCTAHTU B AWATOHAJIHUTE TEOPUU C I'DAHUIN
ca UIeHTUPUIUPAHYA C'HC CTAHJAPTHU CIIATAINYN PEJIAIuU ¥ KOHCTAHTH 33 KUPAJIHUTE
BEPTEKCHU omepaTopu. B yacTHOCT, yIPOCTABANKN €qHO OT ypaBHEHUATA HA Rapam-
JIboBeseH, ce M3sACHU, Ye TO CHBIALA C MEHTATOHHOTO ypaBHEHUE 3a MAaTPULIUTE HA
cunurade (kBaHTOBUTE 6j cMMBOJIM 3a mpou3BosiHa anrebpa). Tosa obscHU pesyir-
taTa Ha PyHKes, ue TpUTOUYKOBUTE (YHIUM HA TPU I'PAHUYHU OIE€PATOPA B AMATOHAJI-
HATE MUHVUMAJIHU TEOPUU CHBIAIAT, C TOYHOCT OO KAJUOPOBKA, C TE3U MATPUIU, U
IO3BOJI ODOOIEHNETO HA TAa3U UASHTUOUKAIMA 38 OO CayJaii, B KOWTO HAMA ABHU
pellenus, 3a Oa MOraT da Cce CpaBHABAT. BTopo Ba:kHO HabOJMm0meHue Oelle WIeHTHU-
¢unupanero Ha T.H. bulk-boundary koncTaHTH, ONMCBAIIY TOBEACHUETO HA MOJIETATA
AeUHUPAHU BLPXY MOJypPaBHUHA B OJIU30CT 0 TPAHUNATA, C MOLYJIAPHUTE (YHKIUN
Ha €IHOTOYKOBU KMPAJHU KOPEJIaTOpU BLPXY Top. Jlo To3u MOMEHT B IuTepaTypara
ce cUUTAallle, Ye TEOPUsATa HA MOJeTa BbPXY MHOrOoOOpa3ns M3UCKBA HOBU BEJIUYUHU
1 KOHCTAHTU HasKe B CJIydas HA MUATOHAJNHU TEOPUU, ChC CIHEKTHP OMUCBAH OT OC-
HOBHUTE AMATOHAJHM MOLYJSApDHU nHBapuanTtu. Pesynararure B [43] moackasaxa, ue
TpsAbBa a ce THPCU HAKAKDLB 0DOOINEH KMPAJIEH MOAX0I, 3a [a Ce ONUIIAT MOJeTaTa
Ha rpanunure. llocrenenno crana sicuo [Cl4, 45,46], ye KIOUDLT KbM PEIIABAHETO
Ha Ta3W 3a7a4a € 3aK0OAUPaH B MaTeMaTUYeCKu amapart, pa3BuBaH or A. OrHeaHy.

B [45] ca BLBemeHu omepaTopu, KOUTO 3aAaBAT TOMOJOTUYHN IPDAHUYHY yCIOBUS
(” meperTn” ) ¥ ca KOHCTPYUPAHU CEPUM CTATUCTUYHU CyMU Ha TOPa U HA NUJINHILPA,
neopMUpaHU C TaKUBa Ae(EeKTU, 3a BCEKU 3aa1eH MOAyasapeH uaBapuant. [lokaza-
HO e, ue Te3n OOEKTH 3aTBapsAT (HEKOMyTaTWUBHA B OOwmus ciydaii) asrebpa Ha
cauBaHe. l3BeneHO e yciioBHME 3a CBLIIACYBaHOCT, AHAJOTWYHO HA ypPaBHEHUETO HA
Kapmu, u e mokazano, ue TO CBeKOA KIACUPUKANUATA HA BH3MOKHUTE TOMOJIOTUIHU
neeKrT! 10 KIacu(uKanuaTa Ha NIM-TIPeICTaBAHUATA Ha ABOWHAaTa ajaredpa Ha Ciu-
Bane Ha Bepuunane. O0mara KOHCTPYKIUS € MIIOCTpUpana ¢be sl(2) caydas u Boau
no emaa ot obobmenutre ADE muarpamu, moctpoenu or OkHeaHy.

YacTHU ciiydyan Ha CTAT-CYMU C HEIEPUOAUYHU TPAHUYHU YCJIOBUA OsIXa U3BECTHU
Y IIpeu TOBa, HO asreOpuyHara Aepununus B [45] Ha TonmosornvHuTe neeKTU KaTo

oIlepaTopu € IIMOHEPCKa M O0Bede O0 ped MHTEPECHU pe3yJITaThu B obmacrra. Ot
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Apyra CTpaHa BLBEXKIAHETO HA ONEpATOPUTE Ha AedeKTu mane (puandecka UHTEP-
nperanus Ha abcTpakTHUTE MaTeMaTudecku pesynraru Ha OKHeaHy, a OCL3HABAHETO
Ha BPBL3KATA C TE3U PE3yJITAaTU JOBeIe N0 U3ACHSIBAHE HA OTAABHA OTKPUTU NPOOIeMu
B TeopusTa Ha pamumonasuure KTII. B [46] e mokasamno, ue ¢ Bcsaka panumonanua KTTI
¢ Bepannne NIM-npencraBsHe Moke Ia ce aconumpa kBaHToBa anrebpa na OxHeaHy,
ekBUBaJieHTHa Ha ~ciaaba C*-amrebpa ma Xond”. Tasum anredbpa ce mHTEpmpermpa
KaToO KBaHTOBa cuMerpus Ha panmonasaute KTII ¢ rpanuim, KaTo € IpeaioKen Ku-
paJieH moAXOA B TEPMUHU Ha KOBAPUAHTHU KUPAJHU BEPTEKCHU omeparopu (3a IPbLB
nbT obsaBen B goknana mu [Cl4]). Bueemena e o60o0mena anrebpa una [lacke u e
IIOKa3aHO, Ye TA BOAW N0 ajredOpwyeH M3BOJ Ha Hal-OOMUTE KOe()UIMEHTU Ha OI-
epaTOPHU DPA3JOMKEHUs 3a IPOU3BOJHU JIOKAJIHU MOJETA CLC CIHUH U YHUBEPCAJHA
dbopMyia 3a TAX.

B [C17] ca HaMepeHu NIM-IpeACTABAHMATA Ha aareGpara Ha caumsane ua sl(N)
C'BC CHEKTBLD CHOTBETCTBAIL HA CIPECHATUTE MOLYJIIPHU UHBAPUAHTY, KATO 3a1a4aTa
e CBeleHa MO0 KJacuyecKaTa pPeNyKIus Ha KpaWHOMEDHUTE HENPUBOAVMU IPE-

craBsaaus Ha sl(N) Ha mpencraBsHusTa Ha monanrebpure ot tun B; u (.

To# kaTo mOBEUETO OT pE3yaTaTnuTe B Ta3u cepus paboru, kakro u [36,37], ca
MOJIyUYeHU B cbaBTOpPCTBO ¢ J-B Zuber, npuBesxknaM KbM TOKYMEHTUTE HETOBUA OT3UB
C TpeleHKa Ha MOs IPUHOC, M3MPATEH 334 3aIATaTa Ha JOKTOPCKATA MU JUCEPTAIUI,

3amuTeHa mpe3 HoemBpu 2007.

Paborara mu [53] e eQHO HO-KBLCHO BpBbIIAHE KbM Ta3W TeMaTuka. B Hes ce
M3CiIeqBaT OIEPATOPHUTE PAa3JIOKEHUsA Ha JIOKAJIHU [IOJIeTa B NPUCHLCTBUE HA TOIO-
JOTMYHN Ne(PeKTU, KAKTO B PAIMOHAJHN KOHGOPMHM TEOPUM, TAKA U B TEOPUATA HA
JImyBui ¢ HempekbLCHAT U QUCKPETEH CIeKTLD. Pesynrarure ca MHTEpeCcHU IOpanu
BpBb3KaTa MEKIY AByMepHaTa Teopus Ha JInyBua u 4-MmepHU CynepCUMETPUYHUA TOIO-

JIOTUYHU KAJUOPOBDLUYHU TECOPUU.

Tasu cepus paboru, u ocobeno [45], ca MHOrO HMTUPAHU HAIOCIEILK B CTATUN

C IIPUIJIOKECHUS B Crarucruueckara cbm31/11<a.

1Id. /IBymepHU IIOJIEBU TEOPUU U HEKPUTUUHU CTPYHHU TEOPUU

B [48-49], [51], [53] ce pasraexnaT HEpAIMOHAIHN JBYMEDHU TEOPUN C MPUITOKE-

HME KM 3aTBOPEHM U OTBOPEHU HEKPUTUYHU CTPYHM. 1e3u momenu cbueTaBaT ¢ < 1
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u ¢ > 25 xoHpopMHU Teopum. IlocTpoeHm ca TaxmoHHUTE 4-TOYKOBU KOPEJIATOPH,
KaTo € 0000mmeH T.H. MeTOI Ha Oa3ucHUsA IpbLCTEeH Ha Y uTteH. Pesynrarture ca cpas-
HEHU C U3pas3uTe, MOJyUYEeHU B MaTpUUYHUTE Momeau BbLBemenu ot ViBam Koctos. B
[51], ca u3BeneHN U pEIIeHM MEHTATOHHUTE YPABHEHUs 34 aHAJIOrA HA KBAHTOBUTE 6]

CHMBOJIZ 3a OTBOPEHa HEKPUTUYHA CTPYHa IPU OIPpEnCJI€H TUIl 'PaHMYHU YyCJIOBUII.

B paborara [54] ca HaMepeHM penIeHNs Ha KIaCUIeCKUTe YPaBHEeHNs Ha KHWKHIK
- 3aMOJIOUMKOB B IPUCHLCTBUE HA TPU TEKKU BEPTEKCHU OIEpaTropa U C TAX Ce
U3YNCIABA KBA3UKIACUYECKOTO NMPUOIM:KEeHMe Ha 3-TOYKOBaTa KOHCTaHTa 3a AdSs.
ToBa e YacT OT Ta3W KOHCTAHTA 33 CTPYHA BLPXy AdS; x S m 6u 6Guiao mHTEpEecHO
TO3U MOAXOJ, W3IMOJ3BAll AByMepHA KOH(GOPMHA WMHBAPUAHTHOCT, Aa ce 00o0mum 3a
cymepcTpyHna BLpxy AdSs x S°. B [55] ca maMepenu Kac KopegaTopu B KOHGOPMHA
Teopusi oT pucok pasr, sl(4) Toma, KoeTo MO3BOAM Ha Ce MOCTPOU U CLOTBETHATA

MaTpHula Ha CIIJUTaHEe.

ITI. KasmuOpoBBHLYHO moJieBa - TPAaBUTAIIMIOHHA JTyaJIHOCT

Tyx Bim3ar nocieqaure 3 craruu [58, 59, 60], cBbp3anu ¢ 6ypHO pa3BUBAHATA
npe3 MOCJAEeIHUTE TOAWHU O0JJaCT Ha MPUIOKEeHUEe U 00ODINeHre Ha METOI OT WHTE-
rpupyemMute Teopuu KbM 4-mepra N = 4 cymep-KOHPOPMHA KaJnOpOBLYHA TEOPU,
B paMKuTe Ha T.H. AdS/CFT duality. B Tax ca HamMepeHU aHAJIUTUYHU HEIEp-
TypOaTVUBHN M3Pa3U 3a OKTOHUOHHUTE (POPM(AKTOPU, CHLCTABHU €JIEMEHTU Ha KJac
4-tourkoBu ¢yHKUNU B 4-MepHaTa Teopus. llo cbabpkanneTro Ha OBeTe IIyOJIVKAIIAN
[58,59] mpe3 2019 usnecox 3 mokaHeHU HOKJIaa Ha KoH(peperuuu B [Ipara, CTokxonm

u Epesan.
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