CHpaBKa Ha HAM-BA>KHUTE IMOCTU2KEHUS U TAXHOTO
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Equn or Haii-3HAYHMHATE MH Pe3YJATATH, ChIbPXKAIL Ceé B MOHOIpadHUATa MOI HOMED
[IM2| (Memoirs Amer. Math. Soc.) u B nybankamuuure 1oz wHomepa [44] (Journal of the
FEuropean Math. Soc.) n [53] (Ann. Sc. Norm. Super. Pisa Cl. Sci. (5)), cbBmecran c /1.
Bacuies n MosAT 3aIiuTHI JOKTOPAHT U Bede JIONeHT, o1l Ian Mun4es, e HaMupaHeTo
Ha BCHYKHU eKcTpeMmasHu (GyHKIuH B HepaBeHCTBOTO 0T CobosieB Tun Ha Postana-1laiu
3a KBATEPHUOHHUTE IPYIH Ha Xail3eHOep U OlpeeITHeTO Ha KBATePHHOHHO KOHTAKTHA-
Ta KOHCTaHTa Ha ZIMabe 3a crumapTHuTe 3-CacakueBute cdepH, 3a YHETO U3CJIEIBAHE Ca
HEOOXOMMH HOBU M€OMETPHYHO-aHAJTUTHYHN METO/U, PA3BUTH M U3IIOJI3BAHU B IUTHPA-
aure no-rope craruu (I[Tpunoxenne3, Ipunokenned).

3a orbensa3BaHe e (pakTa, Ye B CBETA Ca N3BECTHU €KCTPEMAJINTE HA HEPABEHCT-
BoTO OT CobosieB Tun Ha Posana-Illaiia camo 3a EBKIn10BOTO IPOCTPAHCTBO,
KOMILJIEKCHUTE Tpynu Ha Xaiizenbepr, moaydenu ot . Ixkxepucwu u Ix. JIun,
1 HOBHUTE €KCTpeMaJjii 3a KBATEPHUOHHHUHTE Ipynu Ha Xaii3eHOepr mojydeHu
ot BanoB, MunueB n Bacunes.

PazBuBaiiku reoMeTpusiTa Ha KBATEPHUOHHO KOHTAKTHUTE MHOTOOOpa3us, chbBMecTHO ¢ /1.
Bacuies, orkpusame B nybukanusita nog somep [45| (Journal de Mathe’matiques Pures
et Applique’es), HOBa TeH30pHA WHBApPHAHTA HA KBATEDHHOHHO-KOHTAKTHATA CTPYKTYDA,
XapaKTePU3UPAIIA JOKAJIHO IJIOCKUTE KBATEPHUOHHO KOHTAKTHA MHOTOO0OPA3HSs, KATO 70~
Ka3BaMe, 4e aHyJdpPAHETO HA TO3W HHBAPUAHTEH TEH30D € HEOOXOAUMO U JIOCTATHIHO
YCJIOBHE €JIHO KBATePHHOHHO-KOHTAKTHO MHOT00Opasue ja 0'b/ie JIOKAJTHO KBATePHHOHHO
n30MOp(HO HA KBaTepHHOHHATA I'pyla Ha Xaii3eHOepT U KaTo CJeJICTBHE 13 ObIe JOKaI-
HO KBaTepHnoHHO m3omopduo Ha 3-CacakueBara cdepa. To3u pesysrar e MOTBLPIAEH U
noKazaH 1o pasinded Mero ot JIxk. Asr (TIpmroxkenue 2).

3a orbena3BaHe € (aKThT, Y€ B CBETOBHATA MATEMAaTHKA CA N3BECTHU CaMO
TPU TAaKMBA TEH30Pa - TE€H30pbT HaA Baiin, xapaktepuswmpaill JIOKAJTHO KOH-
dopmuo miaockure PumanoBu mpocrpaHcTBa (Teopema Ha Baiin), TeHzopbT
Ha YepH-Mo3sep, xapakTepu3upair JokaadHo CR-mocknte CR-MHOTOOOpa3usa
(reopema Ha Hepu-Mo3zep), u TeH3opbT HamepeH ot IBanos u Bacunes onpe-
JIeJIAII] JIOKAJTHO MJIOCKUTE KBATEPHUOHHO KOHTAKTHU MHOTO00Opa3usa (Teopema
uHa VlBanos-Bacuines).

OcuosHa neJI Ha oTbOeIg3aHnTe IO-rope pe3yaTaTH € IPUJIOZKEeHUETO UM 3a pEeIlaBaHeTO
Ha KBAaTEPHUOHHO KOHTAKTHUAT HpO6J’I6M Ha ?[Ma6e, UMEHHO 3a KOMIaKTHO KBaTE€pPHHUOH-
HO KOHTaKTHO MHOFOO6pa3I/I€ CbIIeCTBYBa JIM KBATEPHUOHHO KOHTaKTEH I/ISOMOp(bI/IS’bM



TaKa, Y€ HOBATA KBATEPHUOHHO KOHTKTHA CTPYKTYPA Ja UMa KOHCTAHTHA CKAJapHa KpU-
BHHA Ha CBbp3aHocTTa HA Bukapa. B cratusra [71] (Journal de Mathe 'matiques Pures et
Applique’es), CbBMECTHO € MOAT 3allfUTU JOKTOPAHT W Bede JONEHT, JOM. AJeKCaHIbp
[TeTkoB jOKa3BaMe, Ye KBATEPHHUOHHO KOHTAKTHHAT 1pob/jeM Ha fmabe 3a KOMITAKTHO
KBaTEPHUOHHO-KOHTAKTHO MHOT00Opa3ue, KOeTo He € JIOKATHO ChepudHo, T.e. OMUCAHUSIT
mo-rope Ten3op Ha VBanos-Bacuies 1a He € ThXKIECTBEHO HYyJa, BHHATY UMa PelleHHe.

3a orbessazBane e (akTbT, e 3a paziauka or Pumanopusar npobdiem Ha fAmabe m CR-
npobyieMbT Ha fMabe, KbiaeTo ciaydante n=4 3a pumanoBus u n=3 3a CR ce my:kma-
AT OT AOII'bJIHUTE/IHU pa3liezKAaHud B HallUAT Cﬂyqaﬁ Ha KBATE€PpHUOHHO KOHTAKTHHAT
npobsiem Ha fmabe ToBa He e HeoOxoauMO. To3u (hbakT HAMA 3aJI0BOJIUTEIHO ODsACHEHHE
HO MOKe OW e/Ha NMpUYnHa e, de TeopemnuTe Ha X.Baitn n Yepu-Mozsep 3a anynupane
Ha ¢bOTBETHHTe TeH30pH Ha Baitr u UbpH-Mo3ep He BaxKaT 3a ¢bOTBETHHTE Pa3MepHOC-
TH JIOKATO pe3yaTarbT Ha lBanos-BacmiieB 3a KBaT€pHHOHHO-KOHTAKTHH MHOI0OOpPa3us
BasyKM 38 BCHUYKH Pa3MEPHOCTH.

4. Vzcnenpaitku n anaau3upaiiku cBoiicTBaTa Ha cyb-J1amiacuaia B KBATEPHHOHHO KOHTAKT-

HI MHOT00Opa3us, cbBMecTHO ¢ /I. Bacuies n ycnenno 3aiuTuIngaT MU JOKTOPAHT- JTOII.
Anexcanbp [erkos, Hamupamve B mybaukanure 1o Homepa |57| (Journal of Geometric
analysis) u 61| (Nonlinear analysis-Theorey (2013)) dbopmyna or Boxuepos tun u Ka-
TO HPHJIOXKEHHE, B KOMIAKTHHA CJAydail, JaBaMe TOYHA ONEHKA OT/IOJY 3a COOCTBEHUTE
yucia Ha cyo-Jlamnacuana, Kogro ce joctura or 3-CacakueBara cdepa. YcraHoBsBaMe,
Ye MpH JIOCTUTAHe HAa PABEHCTBO B Ta3W OIEHKA cyh-XecHana Ha eKCTpeMaJiHaTa coOCT-
BeHa (pynknus HaMa Oeszciejna dact. PopmysimpaMe XUIOTE3aTa, Y€ M3MEKJy BCUUKU
KOMITAKTHY KBATEPHUOHHO KOHTAKTHH MHOTOOOPa3usi PABEHCTBOTO C€ JAOCTHUTA CAMO 3a
3-CacakueBara cdepa n yCTaHOBsIBaMe Ta3W XUIMOTE3a B YACTHUS CJIyUail HA KOMITAKTHA
3-Cacakuesn Muoroobpasus. B cryausara non womep [63] (Journal of Spectral Theory)
JIOKa3BaMe Ta3| XUIMoTe3a B 00U CIyUail 38 pa3MEepHOCT MO-TOJSIMA OT 7, UMEHHO M'bJI-
HO CHPSIMO ecTecTBeHAaTa PUMaHOBa MeTpPUKA KBATEPHUOHHO KOHTAKTHO MHOr00Opasme ¢
Pa3MEpPHOCT TO-TOJIsIMA OT 7 JOIIYCKAIIO HeTPpUBHAIHA (DYHKIINS C HyJIeBa 0€3CIeHa IaCT
HA XOPU3OHTATHUST i XecrnaH e KBTePHHOHHO KOHTaKTHO n3omopduo Ha 3-CacakuneBara
cdepa.
PesysiraTure n HOBUTE METO/IM B Ta3K 00J1aCT, HAMHPAHETO HA HOBO JTOKA3aTEJICTBO HA TEO-
peMara Ha Yepu-Mosep, XxapakTepusupaiia JJoKaaHo miockure CR-MHOT000pasus KaKkTo
1 HAMHPAHETO Ha HOBO JIOKa3aTescTBO Ha dopmynara Ha [kepucon-Jlu ca orpasenn B
chBmectHata mu ¢ JI. Bacwies monorpadus |M1|, (Eztremals of the Sobolev inequality
and the quaternionic contact Yamabe problem, World Scientific Publishing Co., Lecture
Notes, 2011 u o63opuara crynus [S1] ( Nonlinear Analysis-Theory (2015)).

CTpyHHEI TEOpMU M TeOMeTpusd

E,ZLHa OT TVIaBHUTE ABUZKEIIU CUJIN B HayKaTa B MOMEHTa € TeOpUuATa Ha CTPYHUTE, OITUTBAIIlA
J1a 0beMHY TeopugATa Ha AHIMANH 38 rpaBUTAIMATA C APYTUTE TPU B3AUMOIEHCTBUS — CHJTHO,
caabo 1 enekTpoMaruuTHo. OKa3Ba ce, 4e B TO3H I'PAHIUO3EH IIPOEKT OCOOEHO BaXKHA POJIS
UrpasiT Hafl-3HAYMTEJTHN IMOCTUXKEHUs Ha MaTeMaTHKaTa B 00JaCTH KAaTO aIreOpumIHaTa TOIO-
Jjiorug, audepeHnuagiara u ajredpudna reoMerpus, JudepeHnuajinuTe ypaBHeHus, rpynuTe
u ajirebpure Ha JIu u jap.



Pemenus na ypaBHeHHsTa 3a JBHUXKEHHE B KJIACHYECKATa Bede TEOPHUs 33 T'PABUTAIMSTA
BbLB BaKyyM ca PUMaHOBH MHOTOOOpPa3Ws ChC CHEIUAJIHA XOJOHOMHUS: KAaTO MHOTOOOPA3UITA
na Kanabu-fy (kommaktau Keneposu Pudm-niockun MuOroo6pasms) Kato 3a J0Ka3BaHe Cb-
mectByBaneTo um C.-T. fly momyaasa ¢puimosa mpemus; KOMOAKTHH PUMaHOBI MHOTOOOpa3us
¢ xosoHoMus rpynara Gy unm rpynara Spin(7) (mpocrpancrsa na [Ixkoiic). 3Becren Mmarema-
THYECKHU (DAKT €, 4e ypaBHEHUTa 3a JIBUXKEHHUE Ca CJIeJICTBHE OT 3alla3BaHeTO Ha CYIIEPCHMET-
pusTa, T.e. ChIIECTBYBaHe Ha MapaJjeseH CITHOP BOAU 10 PUUN-IIOCKa MeTpHKA.

[Ipu HaM4Me HA CUJIOBU MOJIETA YPABHEHUSITA 33 CYNEPCUMETPHUATA U yPABHEHUATA 33 [IBH-
JKeHHe Ce MPOMEHSIT KOeTO BOH 0 MPOMSIHA Ha TeOMETPHSATA Ha PeIleHusiTa, Thpcar ce Pu-
MaHOBU MHOI0o00Opa3us ¢ MeTPUUYHA CBBP3AHOCT € HAI'LJIHO AHTUCUMETPUYHA TOP3UA, THATO
XOJIOHOMHES ce ¢bibpKa B rpynute SU, Sp, G, Spin(7), ynorerBopsBaiiy MOAuMUITHPATHTE
ypaBHEHHU 3a CYIepPCUMEeTPATa U ChOTBETHUTE YpaBHEHUs 3a JBuzKenue. B To3u ciayyait, ypas-
HEHUSTA 33 CYNEePCUMETPHUsITA He BJIEKAT YPABHEHUSTA 33 JBUKEHHE. 338 HEIPOTHBOPEYUBOCT
HA CHTEMATa, YPABHEHUSTA 33 CYMEePCUMETPHUATA Ce AOMbJIBAT OT yPABHEHWE 33 aHY/IUpPAHE HA
AHOMAJIMATA, KATO 32 XeTePOTUIHATA CTPYHHA Teopus cucreMara e mpemitoxkena ot K. Xyur n
A. Crpomunrep mpes 1986 r., u3BecTHa Karo cucremara Ha Xyia-CTpoMurep, u n3cjaegBaHa OT
Bogentu yaenn karo C.-T. fdy, A. Crpomunrep u ap.

[IbpBuTE KOMIIAKTHY HETPUBUAJIHU PEIIEeHUs] B pa3MepHOCT 6 HA yPABHEHUSITA 3a 3aIa3-
BaHe Ha CyIePCHMeTDHITA U yDABHEHHETO 3a aHyJMpaHe Ha aHOMaJuaATa (CHCTeMa Ha XyJl-
CrpomuHrep) 3a XeTepoTHdHaTa CTPYHA € HETPUBHAJIHO CHUJIOBO 1MOJI€, HETPUBHAJEH THJIATOH
U HeTpUBHaJIeH MHCTaHTOH ca noctpoenu or JxyH Jlm u C.'T. dy u [dx. @y u C.-T. dy B
nepuoaa 2004-2008 1, kKaTo npobdieMbT € cBeJeH 10 JIOKa3BaHe Ha ChIIeCTBYBaHE Ha PEIleHHe
Ha HEJIMHEITHO 4acTHO JuEePeHIMaIHO yPABHEHIE KATO PEIIeHueTo € B HesiBHA (POPMA.

5. OynpamenTajien npobJjieM B XeTepOTHYHATA CTPYHHA TeOpHusd € W300pPbT Ha IOIXO/d-
& CBbP3AHOCT BBHPXY JAOMUPATESTHOTO Pa3CcjaoeHne Ha 0a30BOTO MHOTO0OPA3mWero, 4u-
a1o ¢dpopma Ha [loHTpAaruH yuacTBa B ypaBHEHHETO 3a aHYJIUpaHe Ha aHOMAaJnATa. FauH
OT Hal-3HAYMMHUTE MU PE3yJITATH B Ta3W 0OJACT € TeopeMmaTa JIOKa3aHa B IyOJIMKAIU-
ara nox Homep [51] (Phis. Lett. B) moka3paia, de peIleHHsTa HA CHCTEMATa ypPaBHe-
HUSI 33 CYIEePCUMETPHsITa KAKTO W AHYJUPAHETO HA aHOMAJIUATa (M3BECTHA KATO CHCTEMA
Ha Xysn-CTpoMuHrep) ca pereHuns: Ha ypaBHEHHsITA 34 JBHYKEHHE B XeTePOTHIHATA TEO-
pusd, BbB BaKHHUTE 3a TeOPHUATA Pa3MepHOCTH 9,06,7 W 8, TOUHO KOraTo HeoIlpejeseHaTa
CBBP3aHOCT BBPXY 6a30BOTO MHOrooOpaswe e WHCTAHTOH, T.e. KDUBHHATA H Ce ChIbp-
Ka cboTBeTHO B rpynute SU(2), SU(3), G u Spin(7). BaxkaHocTTa Ha Ta3m Teopema
B pasmepHOCT 6 ce ompesaens ot Teopemara Ha J>kyH JIlu u C.-T. Ay, xoa-
TO TBBbPAU, Y€ BbPXY KOMIAKTHO €PMUTOBO PAa3CJIO€HUE CHIIECTBYBAa €IUHC-
TBEHA WHCTAHTOHHA CBBbp3aHocT. KoMOMHAIIdTa HA JABATA pe3yJiTaTa ompee-
Jig €JHO3HAYHO m300PBHT HA HEM3BECTHATA CBbP3aHOCT BbPXY JAONUPATETHOTO
pa3caoeHue Ha 6a30BOTO MHOTO0O0OpasmeTO B YPAaBHEHWETO 3a aHYyJINPaHe HAa
aHomajuaTa B pa3mepHocT 6. Ta3su Teopemara, m3BeCTHa Bede KaTO TeOpe-
Mma Ha lIBaHOB e mpelnokKa3aHa u 0000IIeHa 3a BCHUYKH pa3MepHoOCcTu ot /Jl.
Maprenu n k. Cmnapkc (Adv. Theor. Math. Phys. 15 (2011)) u Hackopo
oraoBo ot Kcenusi ne sa Oma u Epuk Ceanc ( JHEP 1410 (2014) 123 ).
Tosa naBa ocHoBanme Ha oyHr ®our, Cebactuan Ilukapa n Kcuansen Ilanr
(Surveys in Differential Geometry 2017. Celebrating the 50th anniversary of
the Journal of Differential Geometry, 331-364, Surv. Differ. Geom., 22, Int.
Press, Somerville, MA, 2018, arXiv:1806.11235) ga HapekaT cucreMara Ha



Xya-CTpoMuHIrep ¢ MHCTAHTOHHA CBBbP3aHOCT cucreMa Ha Xyua-CrpoMmmHrep-
Nsauos (Hull-Strominger-Ivanov sistem.). (Ilpmwioxenneb, Ipunokennet).

B ny6aukanusra non Homep [47] (Comm. Math. Phys.), ceBmectna ¢ M. ®@epuanes,
JI. ¥rapre u P. Bunsgkamna, nocrposiBaMe mbpBUTE U3BECTHU B CBETOBHATA JINTEPATYPA
eKCIUTUIIATHU KOMIIAKTHU DPeIlleHnd B pa3MepHOCT 6 Ha ypaBHEHUATA 3a JIBUKeHHE Ha
XeTepOTHIHATA, CTPYHA ¢ HETPUBHAJJIHO CHJIOBO I10JI€, IOCTOSTHEH JUJIATOH U HeTPUBHAJICH
MHCTAHTOH. Te3u mpuMepn ca HeTPUBUAJHU PEIIeHNsT B Pa3MepPHOCT 6 Ha YpaBHEHUSATA 34
3ama3BaHe Ha CYHEPCHMETPHsITa H YPABHEHHETO 33 aHyJUpaHe HAa aHOMausTa (cucrema
Ha Xya-Crpomunrep-lBaHOB) 3a XxeTepoTHYHATA CTPYHA ¢ HETPHUBHAJHO CHIOBO MOJIE,
MOCTOSTHEH JIMJIATOH W HETPWBHUAJIEH WHCTAHTOH, KOUTO ChHIIEBPEMEHHO Ca PEIeHus Ha
VPaBHEHHATA 3a JIBUKEHWE HA XeTeDOTHYHATA CTpyHa. 1e3m pe3yJiTaTu ce HUATUPAT
ot Bogemu crnenuaauctu B obaacrra karo C.-T. dy u cbasropu (Comm. Math.
Phys. 289 (2009)), xkakto u or /Ixx. @y B HoKaaga cu mo mokaHa Ha Mexmy-
Haponuug KoHrpec no maremaTtuka B Xaiinepabart, Ungus 2010 u ap. B ny6.u-
Karusta mojx Homep (62| (Journal of High Energy Physics) cbBmectHa ¢ M. @epHanes,
JI. ¥Yrapre /I. BacuneB HaMepuxMe eKCIIUIUTHU KOMIIAKTHH CUHTYJISPHH PeNIeHUS B
pasMepHOCT 6 Ha ypPaBHEHHATA 3a JBUKEHUE HAa XeTePOTUYHATA CTPYHA € HETPUBHUAJHO
CHUJIOBO 110J1€, HETPUBUAJIEH WHCTAHTOH U HEIIOCTOSIHEH JIMJIATOH YIOBJIETBOPSABAIIU YDPaB-
HEHUSITA 33, [BUKEHNE HA XeTePOTUYHATA CTPYHA /0 BTOPU PEJI HA CTPYHHATA KOHCTAHTA
(string tension) KaTo mAMIATOHA Ce 3a/aBa OT peaJHH CJIaficoBe Ha W3BecTHATA DYHKIH
na Baepmirpac kato pusndeckaTa Ipupo/ia Ha Ta3H U3HEHAIBAINA BPb3Ka HA XeTepOTHd-
HUATE YpaBHEHHA Ha JIBUKEHUE C €JIMITHYHN (DYHKIHUH MPEJCTOH J1a ObIe yCTaHOBEHA.

TpabBa ga ce orbesexxkm, 4e KOMINAKTHUTE HETPUBHUAJIHU PEINEHUSA B pa3Mep-
HOCT 6 Ha ypaBHeHHMATA 3a 3alla3BaHe HA CYyOEPCUMETPHUATA M YPABHEHUETO
3a a"HyJaupaHe Ha aHoMaausTa (cucremara Ha Xyna-CrpoMuHrep) 3a xerepo-
THYHATA CTPYHA C HETPUBHAJIHO CHJIOBO IOJI€, HETPUBUAJIEH ANJIATOH U HET-
puBuajsien mHCTaHTOH nmocTpoeHu oT />kyH JIu m C.T. dy n Hx. @y u C.-T.
Ay B mepuoga 2004-2008 r, He yA0OBJIETBOPABAT YPABHEHUATA 34 ABUKEHHE 34
XeTepOTUYHATa CTPYHA, Thil KATO TE3W aBTOPHM HM3IMOJ3BAT CBbP3AaHOCT BbPXY
JONNPaTEeJIHOTO pPa3CJ/iOeHne, KOITO HE € UHCTAaHTOH, N CbIVIACHO TeopeMaTa Ha
BanoB OT mpegHaTa TOYKa 5, pellIEHNETO HE YAOBJETBOPABA YPAaBHEHUATA 3a
JBUXKEHNE HA XeTepoTUYHATa CTPYHA.

B ny6amkanuure o Homepa (48] (Advances in Theoretical and Mathematical Physics) u
[50] (Nuclear Physics B) chemectrn ¢ M. @epranzes, JI. Yrapre u P. Buigakamma, moct-
posiBaMe I'bPBUTE M3BECTHH B CBETOBHATA JIMTEPATYPA eKCILTUIUTHE KOMITAKTHA HETPHU-
BHAJIHU PEIeHUs] B PAa3MEePHOCTH b, 7 1 8 Ha ypaBHEHUITA 33 3alla3BaHe Ha CYIepCUMeTPH-
sITa U YPABHEHMETO 3a aHyIUpaHe Ha AaHOMAJIHSTA 33 XeTePOTHYHATA CTPYHA ¢ HETPUBHAI-
HO CHJIOBO 10JI€, IIOCTOSIHEH JIUJIATOH U HETPUBUAJIEH HHCTAHTOH, KOUTO C'hIIEBPEMEHHO Ca
pellleHnsT Ha ypaBHEHHsTA 32 JIBUKEHHe Ha XeTepoTuvHara cTpyHa. Meromure ot [48]
3a KOHCTpyHpaHe Ha perleHus Ha cucremarta Ha Xyua-Crpomunarep-BaHOB,
KOHUTO Ca M PEIleHUs HA YPABHEHUSATA 34 JIBUKEHHNE HA X€TePOTUYIHATA CTPYHA
0sxa 0600mIeH cbBCceM Hackopo ot Kcenns ae ja Omia, Marganena Jlapdopc
u Mario Marni, arXiv:2101.12605 [hep-th|, kato pemenuero ot [48] e onmcano
OTHOBO B Ta3u paboTa KaTo MIOCTpanud nmopakaama rosa 06o6menue (IIpuo-
enne?). Hackopo, B nybaukanusita noq Homep 67| (Communications in Mathematical



10.

Physics, 2015), coBmectra ¢ M. @eprannes, JI. Yrapre u /. BacuieB Hamepuxme ek-
CIUTUTIATHA KOMTIAKTHU CHUHTYISPHU PENIeHUs] B pa3MepHOCTH 7 W 5 Ha YpPaBHEHUSTA 3a
ABH2KEHUE Ha XeTePOTHUYHaTa CTPYHa C HETPUBUAJIHO CUJIOBO I10JIEe, HETPUBHUAJICH MHCTAH-
TOH W HENMOCTOdHEH AUJIATOH YJAOBJIETBOPABallld ypaBHEHUATa 3a ABHXKEHHE Ha XeTepo-
THYHATA CTPYHA JI0 BTOPU peJl HA CTPYHHATAa KOHCTaHTa (string tension), a nuiatona ce
3a/laBa OT peaJiHu cjaiicoBe Ha u3BecTHaTa (PyHKIUA Ha Baepiirpac karo ¢usndeckara
IPHUPOJA Ha Ta3W W3HEHAIBAIA BPb3Ka HAa XeTEPOTHUYHHTE ypaBHEHHA HA JIBHKEHHE C
CJIUIITUYHU beHKL[I/H/I HE € U3BeCTHa U Jocera.

TeopemaTa 3a HECHIIECTBYBAHETO HA KOMIIAKTHI KOMILIEKCHH MHOI0O0Gpa3Hs ¢ X0JI0MOD-
(HO TpUBHAJIHO KAHOHMYHO PA3CJIOEHHE, T.e. C HYJIEB I'bPBU Kjac Ha UepH, napajei-
Ha CIIPSMO CBbp3aHOCTTA Ha Brucmyr-CrpoMuHrep KoMmiuiekcHa gopma Ha obema u 00-
3aTBopeHa cremnen Ha KenepoBa ¢opma, pazandHm or MHOTOOOpasusita Ha Kasadou-y,
ycranoBena cbBMectHO ¢ 1. [Tanamonoysroc B myGaukanunte momx zomepa [23] (Phis. Lett.
B) u [25] (Class. Quantum Grav.) u [58] (Advances in Mathematics) ce uHTEpIpETHDA,
ChIJIACHO u3c/ieaBanusaTa Ha A. CTpoMUHIED, KaTo TeopeMa 3a HeCbIIeCTBYBaHE Ha pe-
IeHns Ha CylepcuMeTpudHuTe crpyHHu Teopuu ot tun Il cbe 3arBOopena 3-dopma Ha
CUJIOBOTO TI0J1e, KouTo He ca Kanabu-4dy. Ta3m BaxkHa Teopema BOIM J0 ThPCEHE HA HOBU
MOIU(UKAIUE B TEOPUATA Ha cTpyHUTe oT T 1I. 3a BakHOCTTA U 3HAYEHUETO HA TO3W
pes3yJaTar ropopaT nurupanus (06mo 198 u3BecTHH HA MEH IUTATA) OT BOJEIIH MaTe-
marunu 1 busunu karo C.-T. fdy (Xapsapa)-duinos saypear, Fanr Tan (Ilpuncrbu),
Caiivon Canamon (Kpascku Kosesx-JTonmon), Mozed TMommuncku (Canrta Bap6apa),
Hzxepom Tayuraer (Mmneparopckn Kosex-Jloumon) u ap (Bx. nurupanus wa 23], [25]
u [58] or Cnucebk Ha MUTHpAHUS).

PumanoBu, Ilourn EpmuroBu, Iloutn KoHTaKTHH,
G9 m Spin(7) MmHOrOOOpa3Us

B cbBMmectHaTa ¢ M. @epranes, B. Myuboc u JI. Yrapre nmybaukamust mos zHomep [41] (J.
London Math. Soc.) ca nedbuHupaHu crienuaJIHu CTPYKTYPH (MIPUOIU3UTETHO XUIIO CTPYK-
TYpH) BbPXY 5-MEPHHU MOUYTH-KOHTAKTHU MHOT0OOpasus. JajeHa e obia KOHCTPYKIIUST 3a
nojiyyaBane Ha 6-mepHU npub/JIM3UTETHO KeJePOBU HEKOMIAKTHU MHOTO00pa3usi, KOUTO
ce ToJIydaBaT OT HPHOJIU3UTEHO XHIIO CTPYKTYpa dpe3 pelnaBaHe Ha CHTeMa OOMKHOBE-
Hu audepeHIuaHn ypapuenusd. Karo ciaegacTsue oT Tasu o0Ia KOHCTPYKIUS ca Jiajie-
HH HOBM HpHUMEpH HAa HEKOMIIAKTHH O-MepHHU IPHOIN3UTETHO KeJIepOBH MHOIOOOpa3Hs.
[lle orbenexka, e ca M3BECTHH CAMO YEeTHPH NPHMeEpPa Ha KOMIIAKTHH IPUOIU3UTETHO
KeJepoBu 6-MepHM MHOro0Opas3usi M BbIPOCHT JAJN ChIIECTBYBAT W JPYTH KOMIAKTHN
npuMepu Oele OTKPUT JIOCKOPO: MMEHHO, HpHUJaraiiku m Jopa3BUBAliKy HAIINUs
merozx Foscolo and Haskings, (Annals of Mathematics, 185 (2017), no. 1, 59-
130 ) mocTpomxa HOBM HEXOMOre€HHM KOMNAKTHU npubnusurenno Kemeposu
MHOroo6pasus B pasmepHoct 6, (IIpuioxenned).

B ¢bBMmecTHaTa ¢ M. @ephanges u B. Mynboc pabora moj Homep [69] e Hamepena tomo-
JorunvyHa uHBapuanta (hopMasHOCT) 3a 7-MepHI KoMnakTHU 3-CacakueBu MHOrOOOpas3ms
KaTo € YCTaHOBEHO, 4e Te ca (POPMAaJIHU TOYHO KOI'aTO BTOPOTO 4YUCJI0 HA berrtu e no-
rojisiMo oT enmauna. C moMoIa Ha Ta3m TeopeMa e majeH npumep Ha 7-mepHo Cacaku-
ARHIAKHOBO MHOTOOOPa3Me HEJOMYCKAIO 3-CACAKMeBa CTPYKTYPa, KOETO € MHOHEPCKH
pe3yJITaT OTKPHUBAI HOBA HACOKA HA M3CJIC/IBAHUSI.
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B c¢uemecrnure Mu ¢ T. @puapux mybaukanuu o nomepa [28| (Asian J. Math.) n
[31] (J. Geom. Phys) ca OTKpUTH HEOOXOIMMHE M JOCTATHYHH YCJIOBUS 33 CHINECTBYBAHE
Ha METPUYHA CBbP3AHOCT ¢ aHTHCHMMETDHYHA TOD3Hud, 3anasBama jajgera Go CTPYKTY-
pa 1 e JIOKA3aHO, Ye Ta3| CBbP3aHOCT € eJMHCTBEeHA, KAaTo e JajeHa sBHa ¢dopMmysa 3a
Top3ugra it. PopMmyupanu ca HeOOXOAMMH U JOCTATHYHU YCJIOBUS 3a CHINECTBYBaHe HA
pellleHne Ha I'bPBUTE JBe YDABHEHUs 3a 3alla3BaHe Ha CYIEePCHMETPHUITA B CTPYHHHUTE
TEOPUU B PA3MEPHOCT 7, TPABATUHO W JUIATHHO YPABHEHUATA, DM HATUIHE HA TOTHO
eJlHa cynepcumerpus (CbHIECTBYBaHe HA TOYHO €JMH NADPAJIEIeH CIUHODP), U € HPECMeT-
HaTa CKaJapHaTa KPUBMHA Ha pereHnero. Te3u pe3yararu ce siBABaT MHOHEPCKU B TOBA
HaNpaBJIeHHe, H3BeCTHHU ca MU 242 nurarta na [28] u 88 murarta ma [31] (Bx. nurupanns
ma [28] u [31] or CrnucbK HA TUTHPAHUS).

YeranoseHo e, B mybsmkanuara nojx Homep [30] (Mathematical Research Letters), n3ne-
HajBamusT Gakt, e 3a Beako Spin(7) MHOrooGpasue CbIIECTBYBa €IMHCTBEHA CBbD-
3aHOCT 3amasBamia Spin(7) CTPYKTyparTa, KOSTO UMa aHTHCHMETPHYIHA TOP3Usd. 3a TOp-
3USATa HA Ta3W CBbLP3aHOCT € HammcaHa sBHa dopMmyna. PopMmynaupanu ca HEOOXOIUME
n JOCTAaThbYHU YCJIOBHA 3a CbINECTBYBAaHEC Ha pPCEIIEeHHE Ha II'bPBUTE [ABE YPaBHCHHA 3a
3ama3BaHe HA ChIEPCUMETPUATA B CTPYHHHUTE TEOPUU B PA3MEPHOCT 8, TPABUTHHO W JIH-
JATUHO yPABHEHHUATA, DU HAJMYHE HA TOYHO €J[HA CYNepCUMeTpHs (ChINecTBYBaHe Ha
TOYHO €JINH HapaJiesieH CIHHOP ). 3a KoMmakTH Spin(7) MHOr0OGpasus, KOUTO ¢a JOKaJI-
HO KOH(MOPMHO €KBHBAJIEHTHH HA MPOCTPAHCTBA Ha J[;KOHC € yCTaHOBEHO, Ye MWHILKCA HAa
eJUITHYEH ONEePaTop € HyJIa U € JajeHa JInHelHa Bpbh3Ka Mex 1y dnciaara na beru. Te3u
pe3yJiTaTH ce $BSBAT NHUOHEPCKH B TEOpPUsITa Ha XeTePOTUYHHTE CTPYHH B PA3MEPHOCT
8, m3ectuu ca Mu 7H nurara Ha [30] (Bx. nurupanng ma [30] or Cuomcbk Ha nurHpa-
uusi). Tazu cebp3aHocT e HapedeHa ot Bucenre Myuboc u Kapioc Ilax6anu,
Rev. Math. Phys. 32 (2020), no. 5, 2050013, 47 pp. , Cebp3anoct Ha BaHos
(Ivanov connection). (IIpuioxenune9).

YVcTaHoBeHHAT W J0Ka3aH B c¢bBMecTHaTa mu ¢ P. Kieiiton nmyb/mkanugaTa 1o HOMEp
[34] (Comm. Math. Phys.) pe3syarar, de KOMIAKTHO (Go-MHOTOOOpA3ue C'bC 3aTBOPEHA
dbynnamenraana 3-gopma, aniito Tenzop Ha Baii e ¢ HysieBa quBeprenmust (B 4acTHOCT, U
KOraTo MHOroo6pasnero e ARHIAHOBO) € MpocTpaHCTBO Ha JIxKoiic, T.e. dbyHIaMeHTaTHA
3-dopma e mapasesHa cipaMo Pumanosata cBbp3anoct. Ta3u Teopema OTroBopsd Ha
BBIIPOCA 32 ChIMECTBYBaHEe HA KOMOAKTHHN AiHIAaHOBU (Go-MHOroo0pa3us CbC
3aTBOpeHa dyHIAaMeHTaaHA 3-hopMa, MOCTABEH B MATEMATUKATA OT CBETOBHO
n3BecTHuAT Maremaruk P. Bpagatr ( Zbl 1115.53018), KaKkTO U OT €JHHU OT
BOJEIINTE yUYeHN B 00/1acTTa Ha TeopeTnyHaTta ¢pusuka, M. liseruy, I'. 'ubonc,
I.JIy u K.IToue (Nucl. Phys. B638 (2002)), (IIpunoxkenuel).

B cbemecrnara ¢ T.@punpux nybmukamus noa vomep [29] (J. Reine Angew. Math.)
ca HAMepeHW HeOOXOIUMHU M JOCTATHLIHU YCAOBHS 33 CHIECTBYBAHE M €JIUHCTBEHOCT HAa
MeTPUYHA CBBP3aHOCT C AaHTUCUMETPHUYHA TOP3Us, 3alla3Balla JaJeHa MOYTH KOHTAKTHA
MeTPUYHA CTPYKTYpa W € MpecMeTHaTa TOP3uATa #. 3a KOMIAKTHH MOYTH KOHTAKTHO
METPUIHU MHOTOOOpa3us ¢ aHTHCHMeTpudeH Ten3op Ha Hioenxoitz u Kuaunroso ¢yn-
JIAMEHTAJIHO BEKTOPHO MOJIE € JIOKAa3aHa TeopeMa OT THIA Ha KJIACHYecKaTa Teopema Ha
Tauubana 3a K-kourakTaute Muoroodpasus. Popmyiupanu ca HOBU KOH(POPMHH TpaH-
copmanuy Ha MOYTH KOHTAKTHA METPUYHA CTPYKTYDA.
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B ¢bBmectHaTa ¢ I1. Domromon ny6aukanus o womep |11] (Math. Zeitschrift) orroBapsi-
Me OTpHIATETHO Ha Bbipoc mocrased or H. Xurunn B Math. Reviews 1981, 81e/53052,
JTaJu ChITECTBYBAT KOMAKTHU AffHmaiin-EpMuToBr MeTpukM BbPXY KOMMAKTHH KOMII-
JIEKCHHU TOBbPXHUHMU, 33 KOUTO € U3BECTHO, Ue He nomnyckar Ainmaiin-Kemreposn merpu-
KH, KATO yCTAHOBSIBaMe, Ue aKO KOMITAKTHA KOMILTIEKCHA IOBbPXHUHA J0IycKa AffHimain-
EpmuroBa merpuka To T4 e nian Alamaia-Kenepopa nin noBbpxHUHA Ha XOoI1).

B c¢bBmectnara ¢ W. Ilerpoa nybuaukanus moq nomep |13]| (Geometriae Dedicata), ca
pasrieanu u JoKaJHO Kiaacuduimpann 4-mMepuute PuManoBu MEOroodpasus ¢ TOYKOBO-
MOCTOSTHHU COOCTBEHU CTOWHOCTH Ha oneparTopa Ha PumaHoBaTa KpUBHHA, KATO € JaJIeH
HOB HeTpHUBHAJEH puMep. To3u HeTpUBUAIEH TPUMED MOPOJH HOBA 00JACT 3a M3CJIe/I-
BaHe B CJyJYauTe HAa MHOTOMepHH PumanoBH MHOrooOpasusi W IceBao-PuUMeHOBH MHO-
roobpasus. Tazu pabora e mmtmpana B 5 MoHorpadpmm, KaTto mie ordesexka
MoOHOrpacgunTe Ha CBETOBHO m3BecTHuUAT mMarteMatuk M. Bepxke, Riemannian
Geometry During the Second Half of the Twentieth Century kakro u A panoramic view
of Riemannian geometry, (B:x. nntupanugra ua [13] B Coucbk ¢ nuTupanus).

B cbBMecTHATA HE € YCIIENTHO 3AIMATHINAT MU JOKTOPAHT-TOKOWHEAT 101, CuMeoH 3aM-
KOBOH, myOGsiukarusi nog womep |35| (Differential Geometry and its Applications) wu3r-
pakjame TeopudaTa Ha CBbP3aHOCTUTE BbPXY napa-LpMuToBUTE 1 Iapa-KBATEPHUOHHUTE
MHOTOOOpa3ns. /Jloka3zBame mapaepMUTOB aHAJIOT HA W3BECTHaTa TeopemMa Ha [osadepr-
Cakc 3a Jlopennoso MHoroo6pasue (Teopema Ha LonaGepr Cakc 3a HeyTpasHA METPUKA
cbe curHarypa (2,2)). dedunupame npubausurento napa-Keneposare MHOrooGpasust, 3a
KOUTO JIOKa3BaMme, 4e B pazmepHoct 6 Te ca AftHimaiinoBu, HO 3a pa3/jumka OT mpud/In3u-
tesno KejiepoBure MHOTO0Opas3ust, Pudn miockusaT ciay4daii He MoKe J1a ObJie N3KJIFOUEH.
JlaBame npumepn Ha TpHOJIU3UTETHO Tapa-KejgepoBn MHOrooOpasusi 1 MOCTaBsIME BbII-
POCHT 33 CHIECTBYBaHe Ha PUdn mIocku mpuOJIM3UTETHO Hapa-Kenposu nmpocTrpaHcTBa
B pasMepnoct 6. [TooxkuTesen orroBop Ha TO3u BbIpoc bemre pagen or Bucente Koprec
u Jlapc Iledep, (Journal of Lie Theory 19 (2) (2009), pp. 423-437 ). V3BecTHU ca Mu
112 nurupanus Ha Ta3u pabora kato eano e B Annals of Mathematics vol. 186 (2017).

B cbBmectHara ¢ Jdasune Bapurapu nmy6aukarmst mog vomep |72] (Calculus of Variations
and PDE (2019)) e nanena TOMOJOMAYHA XapAKTEPUCTHKA 33 KOMIIATHATE KBATEPHHOHHO
KOHTAKTHH MHOTOOOPA3UsI ¢ PA3MEPHOCT Mo-ToJIsIMa 0T 7 (TeopeMa ot Tunt Bore-Maiiepc),
MMEHHO, JIOKA3aHO €, Y& KOMIAKTHO KBATEePHUOHHO KOHTAKTHU MHOrooOpasue ¢ pa3mep-
HOCT TO-TOJIgMa OT 7, KOETO € I'bJHO CIpPIMO ecTecTBeHaTa cyb-PumanoBa merpuka u
YAOBJIETBOPABa €CTECTBEHHU OT TUII HA Puun yCJa0BHuA 3a MOJIOZKUTEJIHOCT € KOMIIaKTHO U
e JaJleHa TOYHA TOpHA IPAHUIIA 38 HErOBUAT cyO-PuUMaHOB IuameTbp, KOSITO ce JOCTHTA
3a 3-CacakueBata cdepa.

B cbBMmecTHaTA ¢ ObsirapckuTe MaTemarunu Xpucro Manes n Manvyo Manes nybsmkanus
nox Homep |75| (Revista de la Real Academia de Ciencias Exactas, Fisicas y Naturales.
Serie A. Matematicas, (2021) e BbBe/ieH HOB KJIaC MAPAKOHTAKTHH MAPAKOMILIEKCHH Pu-
MaHOBM MHOIrooOpa3usd, Hapedenu para-Sasaki-like PumanoBu MmHOTO0Opasust, KOUTO MO-
raT Jia ce pasriekJIaT KaTo ‘'OTpHUIaTe/eH’ aHAJIOr Ha u3BecTHUTe CacakKueBUTe MHOI'000-
pas3usi B CMUCHJI, 9e TeH30pbT Ha Pudn o nanpassienne na Peeb BekTopa e orpunareina
koHcranTa (npu CacakmeBuTe MHOrooOpasne KOHCTAHTATA € MOJIOKHUTeTHA). BbBegeHo
€ TIOHSITHETO XUIePOOJMIHO TMPOIb/IKEHNE U € MOKA3aHO, 9e aKO MMaMe II'bJTHO Mapa-
xX0,10MOphHO ITapakoMILIeKCcHO AiffHImaiiHoBo PuMaHOBO MHOroobpasme ¢ OTpHIATEHA
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cKaJapHa KpHBUHA (MPUMEDPHO MPOM3BEEHNe Ha JBA JUCKA BCEKH ¢ MeTpukara Ha [lo-
aHKape) TO HErOBOTO XUIEPOOTUIHO MPOIbJIKEHNE € hIHO ANHIAiHOBO MHOr0OGpas3me
¢ OTpHUIIATE/HA CKaJapHa KpUBHHA. T0Ba 1aBa HOB MOIX0/I 33 KOHCTPYHUpaHe Ha HOBH HET-
PUBHAJHU IIbJIHE AWHIIARHOBH MHOr00OOpa3msi ¢ OTpUIATE]HA CKajapHa KpubuHa. [1le
oTheIe’KuM, 9€ BbBEIEHOTO OT HAC XUIEePOOIUIHO MPOIbIKEHIE MOXKE Ja Ce PACTIeK I
KaTo aHAJIOr Ha IMHUPOKO u3pecTHaTa ‘warped product’ Tpancdopmarus.

[Ipunocute orbens3anu B ToukuTe 3., 10., 18. mw 19. KakTO M YacT oT 4., u 7. ca mpe3
nocjaeHuTe O roaunan, B nepuoja 2015-2021r.

NzBectnu ca mu 1201 nurupanusd Ha pe3yaTaTHTe OT CIIOMEHATHTE MO-IOPe TPYJA0BE KaTo
523 nmuTHpaHnd ca Mpe3 MOCJeIHUTE D TOAUHMN.

e ciomMena u MUTHPAHHS [PE3 MOCTICAHUTE 5 TOAMHE B TOI CIHUCAHHUS [0 MATEMATHKA U
TeopeTndHa (UMK, OT KOMUTO B 3-T¢ HAN-CUJIHU CIUCAHUS [0 MATEMATHKA B CBETA!

- Inventiones Math.vol 209 (2017); nurar 41 na 47

- Annals of Mathematics, vol. 185 (2017) - murar 28 wa 41, murar 36 Ha 12,

- Annals of Mathematics vol. 186 (2017) - ruraT 78 ma 35;

- Journal of the AMS vol. 30 (2017), nurar 42 na 33;
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Equations (2016), Annali di Matematica Pura ed Applicata (2017), Ann. Sci. Norm Super.
Pisa (2016); JHEP (2016),(2018), (2019); Comm. Math. Phys. (2016), (2017), Nuclear Phys.
B (2018) u mp.



