Hayunom Behy Uncrutyra 3a pusuky y beorpany

Ipeamer: Iloxperame nocrynka 3a pensGop y 3pame Hay4HH capaaHHK
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Hayunowm Behy UHcTuTyTa 32 pusuky y beorpaay

beorpan, 5. maj 2022. rogune

Mpeamer: Muui/beie pykoBoauua jgaGopatopuje o peusbopy ap Muxauia
YyOposuha y 3Bame HAYy4YHH capajiHUK

Jp Muxauno Yy6posuh je 3anocnen y Jlaboparopuju 3a npumMeHy padyHapa y HayUH. y
OKBUpY HalMOHANHOr LEHTpa W3Y3eTHUX BPEJHOCTH 3@ M3Yy4aBame KOMILIEKCHHMX
cucreMa MHctutyTa 3a ¢usuky y beorpany. OH paaM Ha TemMama BE3aHUM 3a
MpoyuaBarme jako KOpeIMCaHUX KBaHTHUX cucTema. C 003upom aa HcrymaBa CBe
npensubeHe ycaose y ckaaay ca [IpaBUITHMKOM O CTHLAMKY UCTPaKMBAUKHX H HAYUHUX
spaba MITHTP. carnacan cam ca nokpetamem MocTynka 3a peusbop ap Muxauna
Uyoposuha y 3Batbe HayUHH capajHUK.

3a cactaB KoMmucHje 3a pensdop ap Muxauna UyOposuha y 3Bame Hay4dHU CapaaHuK
npeanaxem:

(1) np Jakwa Byundesuh, Buiuu HayuHu capaaHuk, MHcTUTYT 3a husuky y beorpany,

(2) ap bophe Cnacojesuh, penoBuu npodecop Gusnukor paxynrera Y HuBepsurera y
beorpany.

(3) np Autyn Banax, HayyHu caBeTHUK, MHCTUTYT 3a Qusuky y beorpany

ap AHTYH bamax
HAy4HH CaBETHMK
PykoBoaunalil JJabopatopuje 3a npumeHy pauyHapa y HaylUH



2. buorpadgcku u cTpy4YHH noaanu

Muxawmno Yyoposuh je pohen 04. 05. 1985. romune y beorpany, rae je 3aBpIIMo OCHOBHY IIKOITY
“Ilecrior Ctedan JlazapeBuh” n Maremaruuky rumuasujy. OCHOBHe akajieMcKke cTyauje Ha Pu3nukom
dakynrery, cmep Teopujcka U ekcriepuMeHTanHa (usuka, 3aBpmmo je 2008. roguHe ca MPOCEUYHOM
oueHoMm 9,85. Jluruiomcku panx Ha temy ,,On topological defects in quantum and classical glass
systems* (,,O TOMONIOMKUM AepeKTUMa y KJIaCUYHUM U KBAaHTHUM CTaKJICHHM CHCTEMHMa™) ypaiuo je
noJ1 MeHTopcTBoM Ap Muuana [lerposuha, HayuHor caBetHuka MHcTuTyTa 3a Qusuky y beorpany. On
2003. roguHe 10 3aBpIIEeTKA CTyaMja je Ouo cTureHaucta MUHUCTapCTBA 3a HAYKY.

[To 3aBpIeTKy akaJeMCKUX CTY/IH]a, YIHCAO j€ TOKTOPCKE CTyarje U3 o0nacTu Gusnuke Ha JIopeHIoBoM
UHCTUTYTY YHuBep3utera y Jlajneny, Xomanauja. Jlokropcky amcepranujy Ha Temy ,,Holography,
Fermi surfaces and criticality (,,Xonorpaduja, ®epmujeBe MOBPIIA U KPUTHIHOCT') ypaauo je MO
MeHTOopcTBOM JIp Jana 3aneHa (Jan Zaanen) u 1p Kynpana Cxanma (Koenraad Schalm), a onOpanuo je
y ¢debpyapy 2013. rogure. [{umioma JOKTOPCKUX CTyAMja jeé HOcTpuukoBaHa janyapa 2017. rogune,
pemielbeM MuHHCTapcTBa NMPOCBETE, HayKe M TEXHOJOMIKOT pas3Boja Op. 612-01- 02635/2016-06. Y
TOKY JIOKTOPCKUX CTyIuja OWo je 3amociieH Kao miahu uctpaxuBay Ha JIOpEHIIOBOM MHCTHUTYTY, U Kao
aCHCTEHT y HacTaBU Ha YHUBep3uTeTy y Jlajaeny.

[To 3aBpmieTky gokTOpara, OMO je MOCTIAOK Ha YHuBep3utery y Kemny, y rpynu ap Axuma Poma
(Achim Rosch). V Toky moctmokTopckor ycaBpinaBama OWO je Takohe 3amocieH Kao acHUCTEHT Yy
HactaBu. Opx 2017. rogune pamu Ha MHctutyTy 3a ¢dusuky y beorpamy, y LleHTpy 3a u3ydaBame
KOMINNICKCHUX CUCTEMA.

On jyna 2020. ronune yuecHuk je mpojekra “Cold atoms, Hubbard model and holography: the key to
strange metals” (Key2SM) ®onna 3a ¢unancupame Hayke PenyOmuke Cp6uje. ToKOM JOKTOPCKUX
ctyauja 6uo je noouTHuK Harpazae “Trots op” 3a HayuHu pajg Ha YHHBep3uTeTy y JlajaeHy.

VY4ecTBOBaO je U MPE3EHTOBAO CBOj€ pe3yiTare Ha BHIle KoH(pepeHIHja u paauonuna. O6jasuo je 14
nyOnuKaimja, o Tora jefaH paja y IpecTHKHOM vaconucy Science (kimacuduxoBan kao “Highly cited
paper” y 6a3u nmomaraka Web of Science). YkymnHo je 06jaBro 2 paga y gaconucuma kareropuje M21a,
11 panoBa y yaconucuma kareropuje M21, 1 pax y yaconucy kareropuje M22 u jeHO NOIJaBbe y
300pHuKy Bozaeher mehyHaponHor 3Hadaja M13. HberoBu panoBu cy y IpyruMm pajoBUMa LUTHPaHU
ykynHO 419 myTa 6e3 camonuTaTa, a XUpIIOB UHIAEKC U3HOCH S (monamu y3etu ca 6aze WoS 19. maja
2022).



3. IIperyien Hay4YHe AKTHBHOCTH

Hayuno-uctpaxupauku pan ap Muxamna UyOposuha je ¢okycupan Ha TpoMmel)y jako KOpelucaHHX
KBaHTHHX MHOTOYECTHYHHX CHUCTEMa, PU3UKE BUCOKUX CHEPTHja M HeTMHEeapHe TUHAMUKE. Y TIPBOj O
HaBeJIeHUX TeMa, KaHJIUJaT ce MHTepecyje mpe cBera 3a He-DepmujeBe TEUYHOCTH, Uy[HE METale U
KBaHTHO-KpUTHYHE (aze, (pu3uka BUCOKHX eHepruja ce nojasibyje kpo3 AdS/CFT kopecnonaeHuujy
(xomorpadujy, xonorpadcky yaaHOCT), TEPMOAMHAMHUKY U MH(OpMAIOHE MpodiieMe LPHUX pyIia, a
HellMHeapHa JMHAMUKa C jeHe CTpaHe Jaje UTPATHINTE 32 CHMYJIHPAmhE jako KOPEIUCAaHUX CHCTeMa U
KBaHTHE KPUTUYHOCTH, a C JPyre CTpaHe je TEeCHO Be3aHa 3a mpolieMe nHpopMaldje IpHUX pyna, U
KBaHTHE cCIUIeTeHOCTH (quantum entanglement) 4ynHux Metana. PajgoBu kanaujgata KOMOUHY]Y
aHAIUTHUYKE (TEOPUjCKE) U HyMEPHUUYKE METOJIE.

OcHoBHO muTame pagoBa [Al1,B2-B4] je: moxemo mu pazymerun He-DepMmHjeBe TEUHOCTH U UyIHE
MeTajle Ha HUBOY TeOpHje Cpelmer mnosjba ananorue JlanaayoBoj teopuju depmujeBUX TEYHOCTH, T€
noctoju ju renepuuko (PI' ctabunHo) crame nHTeparyjyhux enekTpoHa, Koje He HapyllaBa HUKAKBY
CUMETpPH]y a Koje ce paznukyje on depmujeBe Teunoctu. Maeja je ma ce mpobiaem GopMyuIie mpeko
AdS/CFT xopecnionzeHIuje (xonorpadckor NpuHIKIA), AyaTHOCTH U3Mel)y OTBOPEHUX U 3aTBOPEHHX
CTpyHa OTKPHBEHE KpajeM JIeBeJeCeTHX TOIMHA MpOoIUIora Beka. JlyalHOCT moBesyje TeopHjy MoJba
(cTporo y3eB, rejii TEOpHjy) ca HMHTEpaKiMjaMa peia BEIMYMHE g ca TIPAaBUTAMjOM y aHTH-Je
CuTepoBOM TPOCTOPY Ca TPaBUTAIMOHOM KOHCTAaHTOM pena 1/g. Tako jako KOpenucaHw CHUCTEMHU
oarosapajy ciabo mHTeparyjyhoj, kBasukiacuuHoj rpasutauuju. Ilpu nokymaj [Al] je mokazao na
Beh jako ympomtheH Mojen, KOju OAroBapa e€JeKTpOHMMa HHUCKE TYCTHHE Y WHTEpakIuju ca
(HenAEeHTU(UKOBAHOM) jako HHTeparyjyhoMm rejii TeopujoM, TNokazyje DepmujeBe MOBPIIM ca
CTaOMJIHUM KBaszudecTHuliama, cindyHuM PepmujeBoj TedHoctu. Pan [B2] nonocu nenoButHjy Teopujy,
y K0jOj ce MoKa3syje a cucTteM uma JiBe (ase, o1 Kojux jeqHa oaropapa OepmMujeBoj TEUHOCTH, a Ipyra
He-DepMHjeBO] TEYHOCTH Ca HEKUM KBAaHTHO-KPUTHUHUM OcCOOMHAmMa (aHOMaJHO CKalupame IO
eHepruju, He W 1o umiyicy). OBae je U3BeAEeH HOBM €JIEMEHT ‘Xolorpadckor peyHuka’, Tj. HOBH
enemeHT AdS/CFT nyamnocTtu: ckok auctpuOyuuje umiysica Ha DepMujeBoj moBpiiu Z oaronapa
onpeheHoj onpxaHoj cTpyju (ObunmHeapHoMm omepatopy) y AdS mpocropy; paspaheH je M ONIITH
dbopmanuzam 3a padyyH ca OWIMHEaApHUM OIlepaTopuMa KOju C€ MOXKe YIOTpeOMTH U 3a Jpyre
napametpe ypehema. Y [B3,B4] ce pasmarpajy npe cera ¢opmaiiHa NHTamka 3Ha4ajHA 32 pa3yMeBambe
caMe KOpECIIOHJEHIIM]je: HCIOCTaB/ba Ce Ja je HeCTaOMWIHOCT KputuuHe depmujeBe MOBPIIU TyajHa
CyleppaanjalioH0] HeCTaOMIHOCTH HaeJeKTpUCaHe LpHE pyre, oK depMmujeBa TEYHOCT OAroBapa
JIupmuoBoj reometpuju. Ha ocHOBy Tora, y [B4] je xoHCTpyHcaH 11e0 (a3HM Iujarpam cUcCTeMa.
MeTo0101IKH, OBU PaZioBU KOMOMHY]Y aHAJIWTHYKA W3BOhEma Ha OCHOBY “Xonorpadckor peyHuka’,
TJ. ACHUMIITOTCKMX pellema AJHIITAjHOBUX jeJHAYWHA KOja Ce€ MOTy JOOWUTH aHaJUTHYKH, U
camoycarjiaieHo HyMepUUKO pelllaBame IIeJ0r CUCTeMa jeHauynHa (3a METPUKY, I'ejil 1MoJba U 1oJba
Mmatepuje) y AdS npocropy. Canga kaHauaaT CIMYHUM METoAaMa npoydaBa He-DepMujeBe TEUHOCTH Y
NPUCYCTBY KPHUCTAJHE pelIeTKe, CIMYHO Kao y XabapaoBoM Mmojeny. Jpyru akTUBHM IpaBall paja
(arXiv:2204.10092[hep-th]) je monenupame crabmine PepMujeBe TEUHOCTH, LITO je Y XoIorpapckoM
NPUCTYITY CIOXKEHH]je HeTo oOHjame He-DepMujeBe TEUHOCTH.

VY panosuma [B1,B6] Takohe cy y xomorpadckum Mozenuma MpoydyaBaHM jako HHTeparyjyhu
€JICKTPOHHM, aJTM CaJla y CIOJhAlllFlheM MarHeTHOM MoJby. Y [B1] je mat kpajme 1mojeJHOCTaBIbeH MOIET
KBaHTHOT XosoBor edekTta u (pakropu nonymeHocTd y (asu depmujeBe u He-DepmujeBe TEUHOCTH.
[Tokazyje ce ma y oBom mojmeny He-DepmujeBa (asza moBomu 10 GpakiMOHE MOMYyHEHOCTH, JOK
HOpPMaJIHU MeTal jaaje 1enodpojuu epekar. Y [B76 je nar ¢pusuuku 005 MOTUBHCAH MOJIENT €KCUTOHA
(mapoBa eNeKTpOH-UIYIIJbHUHA) y OuimHeapHoOM (opManu3My NpeTxoaHo passujeHoM y [B2]. [Tokazano
j€ Kako J10j1a3u IO MarHeTHEe KaTaju3e W KOHJEH3allMje eKCUTOHA MOJ| JEJCTBOM MAarHeTHOI MoJba, U



KOHCTpyHCaH je (a3HU aujarpaMm Koju je ymopeheH ca pe3yiaTratuma W3 JUTeparype 3a €KCUTOHE Y
nBociojHoM rpadeny. OBaj paag he Outu uckopumiheH Kao OCHOBa 3a pEAJMCTUYHM]E MOJele
CriapuBama EJIEKTPOH-IIYIUbUHA, KaKBU CE jaBJbajy Y EKCIEPUMEHTAIHO PEealn30BaHUM CHUCTEHMA
JUTNOTHUX (hepMHOHA U JIBOCIIOjEBa.

Jlok xomorpadcku MOJENH YyIHUX MeTana M He-DepMHjeBHX TEYHOCTH NPEACTaBIbajy Y H3BECHOM
CMHCITy KBaHTHEe KpuTHuHe (a3e (jep mMajy CTeleHe 3aKOHE CKalupama He Yy jelHO] Taukd, Beh y
YUTaBoj 00JacCTU MPOCTOpa), IITO WX YUHU 3aHUMJBHBUM M TMOBE3yje Ca HEKUM EKCIIEPUMEHTAIHUM
pe3ynraTuMa, ¢ JIpyre CTpaHe y jako KOpeJlMCaHUM CHCTeMHMa KBaHTHE KPUTHYHE TaykKe MOTy Takole
Jla ce pa3iuKyjy o yoouuajene mapanurme ¢gaszHux npesasa uzmel)y ypeherux m neypehenux ¢aza. ¥V
[B7] je moka3aHo Kako Xonorpadcku CynepnpoBOJAHUIM MOTY HMMAaTH KPUTHUYHY TauykKy y Kojoj
MCTOBPEMEHO JI0J1a3M M JI0 KOHJCH3aIHje eIEKTPOHCKUX MapoBa M JI0 JEeKOH()HWHHUpaAma O3 IHHCKAX
U(N) reju nosea. CiuuHe cUTyalgje y KojuMa ce KOMOMHY]y claMame CUMETpUje U JIeKOH(UHHUpahe
npoHahene cy u y [B8,B9] Ha mpumepy Bpmiora y HEIMHEApHOM ONTHYKOM cHcTeMy. Ty
NeKoHpHUHUpame ojarosapa mnpenasy bepesunckor-Kocrepnun-Tayneca (BKT), xoju ce Buau u y
xonorpa)cKMM CHUCTEMHUMa, a CUMETpHje MOry OUTH reoMeTpujcke, kao y [B8], unu cinoxenuje, Be3ane
3a KOJIEKTHBHO IMOHalIame, kao y [B9]. OBakBe cutyaiuje cy mosHare U y JUTEPATYypH O €r30THUYHOM
maraetusmy u Caunes-Je-KutajeB (Sachdev-Ye-Kitaev) monennma, a mpeaHOCT KJIACMYHUX MoOJena
KOj€ CMO KOPUCTHIIH je J]a Cy JOOpUM JIeJIOM JTOCTYITHU M aHATUTUYKOM PaLy.

KonauHo, MOXXeMO ce ynmuTaTH Ja JIM NOCTOJU M HENOoCpe/IHa Be3a HeJIMHeapHe TUHAMUKE M HEKUX
YHHUBEP3aJTHUX, KBAHTHO-KPHUTUYHUX OCOOMHA MHOTOYECTHYHUX cHUcTeMa. UMHM ce 1a TMOTBpAaH
OJIrOBOp J1ajy TpaHUIE Xaoca, Tj. MAaKCHMalHE BPEIHOCTH KBAaHTHOT JbamyHOBJHEBOT EKCIIOHEHTa
Hal)eHe 3a KJTacu4He LpHE pyTe U BuXoBe xojorpadceke ayane. Y paxay [B10] kanauaar je mokaszao aa
IpaHUIle Xaoca MMajy BaXKHY yJOry ca o0e cTpaHe xonorpadcke TyaaHOCTH, ald c€ MOAUQDUKY]Y Y
MPUCYCTBY KBAaHTHHX O0jekaTa Kao IITO CTPyHE (Tj. y NMPUCYCTBY KOpEKIHja HAa KJIACHYHY OMILUTY
PENaTUBHOCT); Yy JIyajHOj TEOPUjU IMOJba OBO 3HAYM Ja MOCMATpamMO KOMIIO3UTHE OINEpaTope BEJIMKe
nuMensuje. Y pany [Bl1] oBaj Hama3 je 3HATHO YONIITEH: YUM JTHMEH3Hj€ oOleparopa HE YWHE
TUCKpPETaH CIIEKTap Kao y KOH(OPMHUM TeopHjama mojba (IITO ce OJHOCH Ha BehuHY MpakTHUYHUX
CUTyalfja, OCUM YOOMYajeHUX KBAaHTHMX KPUTHUYHUX Tauyaka — HE M KBAHTHUX KPUTHYHUX (aza),
KBaHTHH JbammyHOBIJbEBU €KCIIOHEHTHU T'yOe CMHCa0, U MOpa Ce IocMaTparH Iiejia BpeMeHCKH HeypeheHa
KopenaimoHa ¢yHkirja. lbbeno monamame je Mel)yTuMm yHUBEp3aTHO, U TTOKa3yje 1Ba poOyCHA pexuma,
KOJU PA3JIMKyjy YHCTO XaOTUYHY O] MEUIaHe AUHaMHUKe. /0K je y KIaCHYHOM XaoCy OBaKBE CHCTEME
moryhe pa3nukoBat HIIp. myTeM [loeHKapeoBHX mpeceka, 0 caaa HHje OMI0 HauMHA Ja ce MellaHa
JMHAMUKA JaCHO JIETEKTYyje Y KBAaHTOM CJIy4ajy (OCHM MyTeM CTaTUCTHKE €HEePreTCKOr CHEeKTpa, IITO je
3aXTeBa 3HATHO OOMMHH]jE TpopadyHe). Y TOKYy je Takohe paj Ha CTaTUCTUIKUM KapaKTepucTUKama
KBaHTHO-Xa0THYHHX cucTema (arXiv:2203.10697[hep-th]) 1 Ha TenenopTanuju y BUCOKO KOPEIHCAHUM
Y KBaHTHO-Xao0THYHUM cucteMuma (arXiv:2103.01372[hep-th]).



4. EneMeHTH 32 KBAJMTATHBHY AHAJIN3Y HAYYHOTI JONPHHOCA
4.1 KpaquTeT Hay4YHHX pe3yaTara

Kanaunar je no cama o6jaBuo 14 panoBa, ox Tora 2 y yaconunma kateropuje M2la (mehynapoanu
4acoIuc U3y3eTHe BpeaHocTH), 11 y yaconucuma kareropuje M21 (BpxyHCKH Mel)yHapOAHH 4aCOIHC)
u 1 y yaconucy kareropuje M22 (Bogehu melynapoauu gaconuc).

4.1.1 Hayynu HMBO U 3Ha4aj pe3yJTara

PanoBu xanamnata HajBehum genom (13 ox 14 pamoBa) cy 00jaBibeHU y BPXYHCKHUM MelyHapOaHUM
yaconucuma. Pamosu [Al], [B2] u [B3] dpopmupanu cy HOBy Tauky TieauIlNTa Ha BUCOKKO KOpEIHCaHe
dbepMHUOHE ¥ MHCTIMPUCAIH J1aJbu paj HHU3a ayTopa y uctom mpasiy. Pag [B10] je ykazao Ha qy0oke
B€3€ TEOpHje CTPYHA M KBAHTHOT Xaoca M HEIaBHO j€ Takole MHCIHpHCAO Jajbu paj APYrux ayropa y
MOKYIIAjy Jla pa3yMejy Be3y JUHAMHKE CTPYHE W BPEMEHCKH HeypeheHHX KopelanuoHuX (YyHKIHja y
TEOpHJU MOJbA.

4.1.2 [InTMpaHOCT HAYYHHUX PaJ0Ba Kanauaara

[Ipema 6a3u Web of Science, pagoBu kanaumara cy muTupann ykynHo 419 myrta 6e3 camonurara (times
cited without self-citations), y ykynHo 370 panosa (citing articles witohut self-citations), y3 Xupiios
WHJEKC 5.

4.1.3 [lapaMeTpH KBAJUTETA PAIOBA U YACONMUCA
Kannunar je o6jaBro pagoBe y cienehum gaconucumas

1 pan y Science (M®(2009)=29.747, CHUATI(2009)=7.04)

5 pamoBa y Journal of High Energy Physics (M®(2010)=6.049, N®(2013)=6.220, NUD(2014)=6.110,
UD(2019)=5.875, UdD(2020)=5.810, CHUII(2011)=1.42, CHUII(2016)=1.35, CHUTI(2020)=1.17)

2 pana y Physical Review A (M®(2016)=2.925, Ud(2017)=2.909, CHUTI(2015)=1.07, CHAII(2017)=1.02)

1 pan y Physical Review B (M®(2014)=3.736, CHUI1(2013)=1.32) (MUD=3.718)

3 paxa y Physical Review D (I®(2010)=4.964, NdD(2013)=4.864, CHUTI(2009)=1.66, CHUTI(2011)=1.52,
CHUII(2013)=1.41)

1 pan y Physical Review E (M®(2005)=2.418, CHUII(2003)=1.16)

1 pan y European Physical Journal D (M®(2007)=1.828, CHUII(2007)=0.89)

VYkynan umnakt (axkrop panoBa kanaujaata je 88.32.

4.1.4 CreneH caMOCTAaJIHOCTH M cTelleH ydyemha y peaqusanuju paaoBa y HaydHHMM LEHTpUMA Y
3eM/bH 1 HHOCTPAHCTBY

Kanaunar je jenunu ayrop pagosa [A1,B7,B10]. Kamgunar je Bogehu ayrop Ha 5 pagoBa ca
koayropuma [A2,B2,B3,B8,C1], y kojuma je pa3BMO HYMepPUUKU METOJ, U [A0 K/byUHH JOIPUHOC Y
norniefy uspajle HyMepUUKUX CUMYy/aliija U HHXOBe MHTepripeTaljyje, Kao W [JOINPUHOC MHCalby
pazoBa. Ha pagoBuma [B1,B6,D1] kaHguzar je ayTop HyMepHUUKOT MeTofia KopuiliheHOT 3a Jobujame
pesyntara. PagoBu [B9] u [B11l] HacTanu cy Kao pe3ynTaT CTYZeHTCKMX IpakCH, NPBU ayTOpU Cy
crygentu [paran MapkoBuh u TpuBko Kykosb, a KaHANWJAT, Ka0 PyKOBOZAW/IAL] UCTPa)KKBama, je Jpyru

ayTop.



4.2 AHra:xoBaHocT y (popMHpamy HAYYHHX KA/IPOBa

Axmuenocmu npe npemxoono2 uzdopa v 36arbe

Kanmunar je y nerwem cemectpy 2010. u 2011. romuHe 6mMo acucteHT Ha mnpeamery Theory of
Condensed Matter na Yuuepsurery y Jlajaneny. Ha VYuuBepsutery y Kenmny 6mo je acucteHT Ha
npenmeruma Advanced Quantum Mechanics (3uma 2013. romune), Quantum Mechanics (1eto 2014.
roguHe) U Quantum Field Theory (ero 2015. romune). Ha ynuBepsurtery y Jlajmeny kanmumar je
pamuo ca macrep cryaeHtuMa (Piet Schijven u Jelle Brill), xoju cy ce ykibyunnu y paa Ha
nyonmukanujama [B1] u [D1].

AKxmusHocmu HaKoH npemxooHo2 u3dopa y 36arbe

Muxaunno UyOpoBuh je TpeHyTHO MEHTOp MacTep Te3e cTyaeHTa Bnanana ['enuna (Pusnuku gaxynrer
y beorpany), Ha Temy xonorpagckor XadapaoBor Mozena y okBupy npojekra Key2SM (cTyneHT Huje
y1ad Key2SM Ttuma, anu capaljyje Ha uctoj TemMu). CtyneHt he OpaHuTH Te3y y jyiy WU CENTEMOpY
2022. ronuHe.

Kanaunar je paano ca crynentuma @usnukor ¢akynreta y beorpagy m IIpupogno-maremaruhkor
daxynrera y HoBom Cazy y OKBUpY JETHUX MpakcH. JIeTmhy pakcy ca KaHIUAaToM cy paawmd Jlymran
HoBuunh (aHamUTHYKO TpaXkeme COMUTOHCKHX pelliemha METOJOM HWHBEpP3HOr pacejama, 2017
XaOTHUYHE TeoJie3rjcKe Y MoJby JulakaBe IpHe pymne, 2018), Branan Bykuh (Emerging Fermi liquids
from regulated Quantum Electron Stars, 2022) u [param Mapkouh [B11], cBu ca ®Pusuukor
dakynrera y beorpany; TpuBko Kykoss [B9] m ®unun Xepuek (E€IEKTPOHCKM CHEKTpPH Ha
xonorpa)CKuM perieTkama, y okBupy npojekra Key2SM), cu ca IlpuponHo-marematuukor ¢akyiarera
y HoBom Cany. Tokom mocer Yuupepsutety y Jlajaeny (v panmje YHUBep3uTeTy y AMcTepaamy),
KaHauaar pagu ca cryneHToM Hukonom Ilameom (Nicolas Chagnet), Ha 3ajeTHUYKOM MPOjEKTy ca
Bnaganom Dykuhem (Emerging Fermi liquids from regulated Quantum Electron Stars, 2022,
arXiv:2204.10092[hep-th]).

Kanaunar je Takohe npxao npenaBama y okBHpY npenmera CeMuHap caBpeMeHe (HU3HMKe 3a CTyIEHTe
Tpehe rogune Ousnukor Qaxynrera y beorpany (teme: KBaHTHa KPUTUYHOCT U YyAHU METalIH, MapT
2018 u ampun 2019; KBantHa Teopuja uHpopmMaiyja, pHe pyne u upotounHe, anpui 2021). Takohe
j€ aKTUBaH Kao CTpy4yHM capaiHuk y McrpaxkuBaukoj cranunu [leTHuna, Ha ceMuHapuma AcCTpoHOMHja
u Pusuka.

4.3 Hopmupame 0poja KoOayTOPpCKHX PaJ0Ba, NaTeHATA M TEXHHYKHX peliemnha

CBu paloBM KaHIHMJATa YKJby4dyjy HyMmMepuuke cumynanuje. CBU pajoBH KaHAWJaTa y H300pHOM
TIEPUOTy Cy Ca 2 WM Mamke ayTopa, IMa ce pavyyHajy ca myHuM OpojeM 6oj0Ba. YkymnaH 6poj M 6omoBa
je 35 (ox Tora 32 Ha OCcHOBY pajioBa u3 Kareropuja M20).

4.4 Yyemhe y npojekTuma, NOTHPOjeKTHMA M NIPOjeKTHUM 3aJanuMa

Kanaunar je yuectBoBao y mpojekty ON171017 ¢punancupanom ox ctpaHe MUHHUCTAapCTBa 3a HayKy,
MPOCBETY M TEXHOJIONIKM pa3Boj. buo je pykoBoawian TMOTHpojekTa 3, Jako KopemucaHu
MHorouectuuHu cuctemu, AdS/CFT xopecrnoHneHIMja W KBaHTHA KPUTHYHOCT, Y OKBHpY
Jlaboparopuje 3a mnpuMeHy padyHapa y Hayuu lLleHTpa uW3y3eTHUX BpPEIHOCTH 32 H3y4aBambe
KOMIUIEKCHUX cucTtemMa MHcTuTyTa 3a (usuky y beorpamy, a ydecTBOBao je W y MHOTHPOjEKTy 2,



"Tomosnomike asze" ucTor HeHTpa.

TokoM mocienme Be rofuHe, IMaBHU (POKYC HAayyHEe aKTUBHOCTH KaHJHUIaTa IMpeJCcTaBJba MpojeKar
[TPOMUC lLlentpa 3a punancupame Hayke PemyOmuke CpOuje mox Hazuom “Cold atoms, Hubbard
model and holography: the key to strange metals (Key2SM). IIpojekar nma 3a 1iusb 1a ucnuta Moryhe
Bese AdS/CFT mogena uyanux Mertana (Oa3upaHMX Ha I[PHUM pylaMa Kojeé HapyllaBajy 3aKOHE
XHIIEpCKaINpama y AjHIITajH-MaKcBelI-IuIaToH cucTeMuMa) u XabapZoBor Mozena, MyTeM nopehema
CHEKTpaJHUX (PYHKIIM]ja EJIEKTPOHA.

4.5 AKTMBHOCT Y HAYYHUM M HAYYHO-CTPYYHHUM JAPYyIITBMMA
4.5.1 Penensuje Hay4YHMX pajoBa

Kannunar je penenszent y uacommcuma Journal of High Energy Physics (M®=5.810) u European
Physical Journal C (M®=4.590).

4.5.2 Opranusanyja HayYHUX CKYIOBa

Kanaunar je xoopranuzarop online paguonurne "Strange metal in the Hubbard model and AdS/CFT"
koja he ce oapxatu 23-25. maja oe roguHe, y okBupy PROMIS mpojexra Key2SM. Paanonuia he
OKynuTH Bojiehe ekcriepre U3 aBejy 00JacTH Koje MpOoydyaBajy jako KOpEIHCaHe eJIeKTPOHCKE CHCTEME
JIBEMa pa3IMYUTUM MeToJama: HyMEpUYKUM pelliaBambeM Xabapaosor Mozena u ayanHouthy AdS/CFT.
Kanaunar he Ha 0BOM CKyIly U IPE3€HTOBATU CBOj€ HajHOBHjE pe3yraTe.

4.6 YTHIajHOCT HAYYHHX Pe3yJTara

Kanaunar je y TOKy JOKTOPCKHMX CTy/Mja pa3BUO METOJE pauyHama CHEeKTpa U MpoydyaBamba OCHOBHOT
crama (myTeM OeKpeakilje Ha TeoMeTpHjy) 3a xojorpad)cke Mojesie Ha KOHAYHO] TYCTHUHHU (WIIH
XEMHjCKOM MoTeHI1jany). OBH METOAM U pe3yATaTH Cy MOKPEHYIM paJl HU3a UCTPaXKUBaya Ha CITMYHUM
MUTalkbUMa, IITO Ce BUIU W3 IUTHPAHOCTU KJBYYHHMX pajoBa, mpe cBera [Al] u [B2,B3], a Takohe cy
UHUIMPATU CUCTEMATCKH pajJ Ha XoIorpad)ckoM TMpHUCTYNy JaKO KOPEIMCAHUM EJIEKTPOHCKUM
cucteMuma Ha YuuBep3uteTy y Jlajaeny. Kanauaar je mHumupao paja Ha nNpUMEHEHO] xonorpaduju
Kao HOBOj oOmactu Ha MHCTUTYTY 3a (U3HMKY, PyKOBOJHO OJroBapajyhuM IMOTIPOJEKTOM Yy OKBHUPY
npojekra OH170717, u uHuLIMpao moBe3uBame oBe 00JacTu ca 100po MOTBpheHUM MHKPOCKOICKUM
MoJleTuMa Kao 1To je Xabapnos, nopehemem ca kBaHTHUM MonTe Kapio npopauyHuma.

4.7 KoHkpeTraH JONPHHOC KAHAWAATA y peajJiM3alMji PaJoBa Y HAYYHHM LEHTPHMA Yy 3eMJ/bH M
HHOCTPAHCTBY

Kao mTo je Beh HaBeaeHO, KaHAMIAT j€ caMOCTAIHH ayTop 3 pajna, Boaehu ayrop 5 pagoBa, ayTop kKoma
3a HyMEpHUYKe CUMYJalHje y joIl 3 paja U PyKOBOAMJIAI] CTYyJICHTa Ha MPAKCH U JTOKTOPCKOT CTYJCHTa
Ha 2 pana. BehuHy cBOjUX HayYHHX aKTHBHOCTH ITOCJIE MMPETXOJHOT U300pa y 3Bamke KaHIUIaT 00aBba
Ha MHctutyty 3a dpusuky y beorpany, y3 penosue nocere Yausep3utety y Jlajneny.

4.8 Mehynapoana capagma
Kanguaar je 3aBpiimo JOKTOpCKe cTyauje Ha YHuBep3uTeTy y JlajaeHy, ca KojuM U JaHaC UMa aKTHBHY

capanmwy. Hakon Tora, 610 je Ha MOCTIOKTOPCKOM ycaBpluaBamy Ha YHuBep3utety y Kenny. Kannuaar
je capahuBao u ca YuusepsuteroMm y @pankdypry (Institute for Theoretical Physics, J.-W. Goethe-



University), MHcTtutyToM 3a Hampeane cryauje y @pankdypry (Frankfurt Institute for Advanced
Studies), YuuBep3uterom y I'ermnreny (Institute for Theoretical Physics, Georg August University,
Goettingen) U YHUBEp3UTETOM y AMCTepAaMy, LITO c€ BUIM U3 pajgoBa ca koayropuma. OcTBapHo je
kpahe mocere OpojHuM YyHuBep3uzeTuma M uHcTUTyTHMa (YuBepsurer y YTpexty; NORDITA,

CrokxonM; IIpuponHo-maremarnuku Qaxynret JbyOspana (online)) rae je Ha ceMHHapUMa MPEICTaBUO
CBOj€ pajioBe.



5. EleMeHTH 32 KBAHTUTATHUBHY aHAJU3Y HAYYHOT /IONPHHOCA

OcTBapeHu pe3yiTaTH y nepuoay HakoH ojuryke HayuHor Beha o mpemiory 3a cTUlame MpeTXOIHOT
HAy4YHOT 3Bama:

Kareropuja |M GomoBa o pagy |bpoj panoBa | YkynmHo M 6omoBa | Hopmupanu 6poj M 6omoBa
M21 8 4 32 32

M33 1 2 2 2

M34 0.5 2 1 1

YKYITHO 35

[Topeheme ca MUHUMATHUM KBaHTUTATUBHUM pPE3yJTaTHMa 33 U300p y 3Bamkbe HAyYHU CapalHUK:

M xateropuje

MuHMMaIHU yCIIOB

Hopmupanu octBapeHu pesynrar

YKymnHO

16

35

M10+M20+M31+M32+M33+M41+M42 |10

35

MI11+M12+M21+M22+M23

6

32




6. Cniucax 00jaB/beHUX pagoBa
PanoBu 00jaB/benn y HayuyHuM Yaconucuma Mel)ynapoanor 3nauaja (M20)
PanoBu y meh)ynaponaum yaconucuma u3y3eTHUX BpegHocta (M21a)

Paoosu objaswenu npe npemxoono2 uzbopa v 36arbe

[Al]

M. Cubrovi¢

Fractional kinetic model for chaotic transport in nonintegrable Hamiltonian systems,
Physical Review E 72, 025204(R) (2005)

10.1103/PhysRevE.72.025204

nutupad 1 myt, U® 3a 2005. roquny 2.418 (M21a)

Paoosu objasmwenu naxon npemxoono2 uzdopa v 36arbe

[A2]

M. Cubrovié, J. Zaanen, K. Schalm

String theory, quantum phase transitions and the emergent Fermi liquid,
Science 325, 439 (2009)

[arXiv:0904.1993[hep-th]]

10.126/science.1174962

uutupad 344 nyta, U® 3a 2009. ronuny 29.747 (M21a)

PanoBu y BpxyHckUM MehyHapoaHuM yaconucuma (M21)

Paoosu objasmwenu npe npemxoonoe uzbopa y 36arbe

[B1]

E. Gubankova, J. Brill, M. Cubrovi¢, K. Schalm, P. Schijven, J. Zaanen
Holographic fermions in external magnetic fields,

Physical Review D 84, 106003 (2011)

[arXiv:1011.4051[hep-th]]
https://doi.org/10.1103/PhysRevD.84.106003

uutupad 18 myra, U® 3a 2010. ronuny 4.964 (M21)

[B2]

M. Cubrovié, J. Zaanen, K. Schalm

Constructing the AdS dual of a Fermi liquid: black holes with Dirac hair,
Journal of High Energy Physics 10, 2011, 17, (2011)
[arXiv:1012.5681[hep-th]]

https://doi.org/10.1007/JHEP10(2011)017

mutupad 21 nyt, U® 3a 2010. roguny 6.049 (M21)

[B3]

M. Cubrovié, Y. Liu, K. Schalm, Y.-W. Sun, J. Zaanen

Spectral probes of the holographic Fermi liquid ground state: Dialing between the electron star and the
AdS Dirac hair,


https://doi.org/10.1103/physreve.72.025204
https://doi.org/10.1103/PhysRevD.84.106003
https://doi.org/10.1126/science.1174962

Physical Review D, 84, 086002 (2013)
[arXiv:1106.1798[hep-th]]
https://doi.org/10.1103/PhysRevD.84.086002
nuthpad 27 nyta, U® 3a 2013. roguny 4.864 (M21)

[B4]

M. V. Medvedyeva, E. Gubankova, M. Cubrovié, K. Schalm, J. Zaanen
Quantum corrected phase diagram of holographic fermions,

Journal of High Energy Physics 12, 2013, 25 (2013)
[arXiv:1302.5149[hep-th]]

https://doi.org/10.1007/JHEP12(2013)025 (M21)

muthpad 5 nmyta, U® 3a 2013. ronquny 6.220 (M21)

[B3]

M. V. Medvedyeva, M. T. Cubrovi¢, S. Kehrein

Dissipation-induced first-order decoherence phase transition in a noninteracting fermionic system,
Physical Review B 91, 205416 (2015)

[arXiv:1409.1625[cond-mat]]

https://doi.org/10.1103/PhysRevB.91.205416

nuthpat 4 nmyta, U® 3a 2014. roquny 3.736 (M21)

[B6]

E. Gubankova, M. Cubrovi¢, J. Zaanen

Exciton-driven quantum phase transitions in holography,
Physical Review D 92, 086004 (2015)
[arXiv:1412.2373[hep-th]]
https://doi.org/10.1103/PhysRevD.92.086004

muthpal 5 nyta, U® 3a 2013. ronuny 4.864 (M21)

[B7]

M. Cubrovié

Confinement/deconfinement transition from symmetry breaking in gauge/gravity duality,
Journal of High Energy Physics 10, 2016, 102 (2016)

[arXiv:1605.07849[hep-th]]

https://doi.org/10.1007/JHEP10(2016)102

nuthpad 2 nyta, U® 3a 2014. roquny 6.111 (M21)

Paoosu objasmwenu naxon npemxoono2 uzdopa v 36aibe

[BE]

M. Cubrovi¢ and M. S. Petrovié

Quantum criticality in photorefractive optics: Vortices in laser beams and antiferromagnets,
Physical Review A, 96, 053824 (2017)

[arXiv:1701.03451[physics.optics]]

https://doi.org/10.1103/PhysRevA.96.053824

nuthpad 2 nyta, U® 3a 2016. roquny 2.925 (M21)

[B9] ]
T. Kukolj and M. Cubrovi¢


https://doi.org/10.1103/PhysRevA.96.053824

Spontaneous isotropy breaking for vortices in nonlinear left-handed metamaterials,
Physical Review A, 100, 053853 (2019)

[arXiv:1812.08805[physics.optics]]

https://doi.org/10.1103/PhysRevA.100.053853

15 ctpana, U® 3a 2017. roguny 2.909 (M21)

[B10]

M. Cubrovi¢

The bound on chaos for closed strings in Anti-de Sitter black hole backgrounds,
Journal of High Energy Physics 12, 2019, 150 (2019)
[arXiv:1904.06295[hep-th]]

https://doi.org/10.1007/JHEP12(2019)150

mutupad 7 myta, U® 3a 2019. ronuny 5.875 (M21)

[B11]

D. Markovi¢ and M. Cubrovi¢

Detecting few-body quantum chaos: out-of-time ordered correlators at saturation
Journal of High Energy Physics 05, 2022, 023 (2022)
[arXiv:2202.09443[hep-th]]

N® 32 2020. roquny 5.810 (M21)

Panosu y Bogehum mehynaponnum yaconucuma (M22)

Paoosu objasmwenu npe npemxoonoe uzbopa vy 36arbe

[CI]

M. Cubrovié, O. Obolensky, A. Solov’yov

Semistiff polymer model of unfolded proteins and its application to NMR residual dipolar
couplings,

European Physical Journal D 51, 41 (2009)

https://doi.org/10.1140/epjd/e2008-00195-x

muthpal 5 nmyta, U® 3a 2007. roquny 1.828 (M22)

PanoBu y Temarckom 300pHUKY Bojeher melhynapoaHor 3Hadaja (M13)

Paoosu objasmwenu npe npemxoonoe uzbopa vy 36arbe

[D1]

E. Gubankova, J. Brill, M. Cubrovi¢, K. Schalm, P. Schijven, J. Zaanen

Holographic description of strongly correlated electrons in external magnetic fields

D. Kharzeev et al (eds.), Strongly interacting matter in magnetic fields, Lecture Notes in Physics
871, Springer-Verlag Berlin Heidelberg, 2013. (ISBN 978-3-642-37304-6), p. 555.

35 ctpana


https://doi.org/10.1140/epjd/e2008-00195-x
https://doi.org/10.1007/JHEP12(2019)150

36opunuu MehyHapoaHux HaydHuX ckynosa (M30)
CaommTema ca Mel)yHapoJHUX CKyINoBa mtamnana y ueaunu (M33)

Paoosu objaswenu npe npemxoonoe uzbopa v 3earbe

[E1]

M. Cubrovié

Regimes of stability and scaling relations for the removal time in the asteroid belt: a simple kinetic
model and numerical tests

(Z. Knezevi¢, A. Milani, eds.), TAUC197 2004, 209, 2004.

IAU Colloquium No. 197: ,,Dynamics of Populations of Planetary Systems”, Belgrade, Serbia,
September 1-5. 2004

8 cTpaHa

[E2]

M. Cubrovié

Fully analytic kinetic model of resonance dynamics in the Solar system, Publ. Astron. Obs.
Belgrade 80, 173, 2006.

Proceedings of the XIV National conference of astronomers of Serbia and Montenegro

5 ctpaHa

Paoosu objaswenu naxon npemxoono2 uzbopa y 36arbe

[E3]

M. Cubrovi¢ and M. Petrovié

Vortex dynamics of counterpropagting laser beams in photorefractive materials, Optical and Quantum
Electronics 50, 406, 2018.

VI International School and Conference on Photonics - PHOTONICA2017, Belgrade, 28 August -1
September 2017.

http://www.photonica.ipb.ac.rs/2017

13 crpana

[E4]

M. Cubrovi¢

Fermions, hairy black holes and hairy wormholes in anti-de Sitter spaces

SFIN year XXXIII Series A: Conferences, No. Al, 59, (2020)

Proceedings of the 10th MATHEMATICAL PHYSICS MEETING: School and Conference on Modern
Mathematical Physics, Belgrade 9-14 September 2019.

http://www.mphys10.ipb.ac.rs

28 cTpaHa

Caomnrema ca Mel)yHapoJHUX CKyIOBa IITaMIaHa y uzsoauma (M34)

Paodosu objaswenu npe npemxoonoe uzbopa v 3earbe

[F1]
M. Cubrovi¢
Universality and scaling in nonlinear Hamiltonian systems — escape times, Lyapunov exponents and



inverse chaotic scattering.
Let's Face Chaos Through Nonlinear Dynamics, Maribor, Slovenia, June 26. — July 10. 2005.

[F2]

M. Cubrovié, J. Zaanen, K. Schalm

Geometry encoding for statistics: from Fermi liquids to Cooper pairing.
Physics@FOM 2011, Veldhoven, Netherlands, January 18-20. 2011.

[F3]

M. Cubrovié, K. Schalm, J. Zaanen

Fermionic quantum criticality from AdS/CFT correspondence.

SFKM2011 — Symposium on Physics of Condensed Matter, Belgrade, Serbia, April 2011.

[F4]

M. Cubrovié, K. Schalm, J. Zaanen

Novel stable phases of matter from AdS/CFT correspondence.
Physics@FOM 2012, Veldhoven, Netherlands, January 17-19. 2012.

[F5]

M. Cubrovié, J. Zaanen, K. Schalm

The strange metals and Fermi liquids of holography.

Physics@FOM 2013, Veldhoven, Netherlands, January 22-24. 2013.

[F6]

M. Cubrovié

Heavy fermion quantum critical point from AdS/CFT correspondence.
DPG spring meeting, Dresden, Germany, March 30-April 4 2014.

[E7]

M. Cubrovi¢

Dissipation-induced first order decoherence phase transition in a non-interacting fermionic system.
DPG spring meeting, Berlin, Germany, March 15-20 2015.

Paoosu objasmwenu naxon npemxoono2 uzdopa v 36arbe

[E8]

M. Cubrovié

Lyapunov spectra in traversable wormholes and their holographic duals.
Iberian Strings 1I-3, Lisboa, Portugal, January 19-22 2021 (online)
https://ibstrings2021.math.tecnico.ulisboa.pt

[F9]

M. Cubrovié

Chaos and replica wormholes in the IIB matrix model, Z %I ¥ & #ff 31 (Research in high-energy
physics) 36, 2022.

YITP workshop Strings and Fields 2021, YITP, Kyoto, 23-27 August (online)
http://www2.yukawa.kyoto-u.ac.jp/~qft.web/2021
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Critical strange metal from fluctuating gauge fields in a solvable
random model

Patel, AA and Sachdev, S
Sep 192018 | PHYSICAL REVIEW B 98 (12)

Building upon techniques employed in the construction of the Sachdev-Ye-Kitaev
model, which is a solvable (0 + 1)-dimensional model of a non-Fermi liquid, we
develop a solvable infinite-ranged random-hopping mod ... Show more
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Vanacore, G; Ramamurthy, ST and Phillips, PW
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We study fermions in asymptotically anti-de Sitter black hole spacetimes which
interact via novel chiral symmetry-preserving interactions. Computing the dual
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Dec 2012 | JOURNAL OF HIGH ENERGY PHYSICS (12)

We describe the lowest Landau level of a quantum electron star in AdS(4). In the
presence of a suitably strong magnetic field, the dynamics of fermions in the bulk
is effectively reduced from four to two dimensions. These ... Show more
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We study correlators of the global U(1) currents in holographic models which
involve N =4 SYM coupled to the finite density matter in the probe brane sector. We
find the spectral density associated with the longitudinal ... Show more
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d-wave holographic superconductors with backreaction in
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Ge, XH; Tu, SF and Wang, B
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We study the d-wave holographic superconductors (the d-wave model proposed in
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the analytic matching method and numerical computatic ... Show more
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A gapless hard wall: magnetic catalysis in bulk and boundary

Jul 2012 | JOURNAL OF HIGH ENERGY PHYSICS (7)

We study various aspects of fermions and their chiral condensates, both in the bulk
of AdS(4) spacetime and in the dual boundary theory. For the most part, we focus
on a geometry with an infra-red hard wall. We show that, ... Show more
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Dynamic gap from holographic fermions in charged dilaton
black branes

Wy, JP and Zeng, HB
Apr 2012 | JOURNAL OF HIGH ENERGY PHYSICS (4)

We report a dynamical formation of a (Mott) gap from holographic fermions. By
coupling a fermion field with dipole action to the charged dilaton black branes
with a Lifshitz like IR geometry and AdS(4) boundary, we ... Show more
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Fluctuations of a holographic quantum Hall fluid

Jokela, N; Jarvinen, M and Lippert, M
Jan 2012 | JOURNAL OF HIGH ENERGY PHYSICS (1)

We analyze the neutral spectrum of the holographic quantum Hall fluid described
by the D2-D8' model. As expected for a quantum Hall state, we find the system to
be stable and gapped and that typically the lowest excita ... Show more
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We continue our study of the retarded Green's function of the universal fermionic
supersymmetry current ("supercurrent”) for the most general class of d =3 N =2
SCFTs with D =10 or D = 11 supergravity duals by studyin ... Show more
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