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OGpa3zoBame
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Op6pamen mactep paz: 2015, PU3NUKH dakynTeT, YHUBEp3UTET y Beorpazy
OpbpameHa JOKTOpCKa auceprauuja: 2020, PU3NUKH dakyTeT, YHUBEP3UTET Yy Beorpany

[TocTojehe Hay4HO 3Bambe: HAyYHH CapafiHUK
HayuHo 3Barbe Koje ce TPKH: BULIW HayYH! CapajHHK

Jlarymu u360pa y cTeyeHa Hay4Ha 3Barba (yxspyuyjyhn u nocrojehe)
HayuHM capajHuK: 16.4.2021.
BUILIM HAYYHU CapaJiHUK: /

O6acT HayKe y KOjOj Ce TpaXku 3Babe: NPUPOJHO-MaTeMaTHHIKe HayKe
['paHa HayKe y KOjoj Ce TPaXH 3Barbe: ¢dusmkKa
HayuHa AMCLIMIUIMHA Y KOjOj Ce TPaXXH 3Batbe: (hM3MKa KOH/eH30BaHe Marepuje 1 ¢u3nKa MaTepujana
Ha3uB MaTHUYHOT HAayuHOTr 0Zi60pa KojeM Ce 3aXTeB ynyhyje: MHO 3a ¢u3nky

Crtpyuna 6uorpaduja

rpajly, TAe je 3aBpLiMa OCHOBHY LIKOJy M MareMaTHuKy
dusrukoM (aky/nTeTy YHUBep3uTeTa y Beorpazy, CMmep

TeopujcKa U eKCIlepyUMeHTaHa ¢u3MKa, 3aBpIIMIIA je jy/a 2014. roauHe ca MPOCEYHOM OL[EHOM 10,0. Macrep
aKaJieMCKe CTy/Juje Ha NCTOM (akyaTeTy U CMepy 3aBpLinsa je okrobpa 2015. rojuHe, Takolhje ca IMpoceyHoM
orerom 10,0. Macrep paj| Ha Temy ,,New Periodic Solutions to the Three-Body Problem and Gravitational
Waves” ypajguia je Ioj MeHTOPCTBOM [Ip Besbka [ImuTpaimmHoBKha. Hosem6pa 2015. roguHe yrucaia je
JJOKTOPCKe aKazieMcke cTyauje Ha PU3UUKOM haxynrery YHuBepsuTera y beorpagy, yxa HayuHa obnact
(u3nKa KOH/IeH30BaHe Mmarepuje. JJOKTOPCKY JpcepTanyjy rnoj HacJI0BOM ,,Numerical study of quantum gases
in optical lattices and in synthetic magnetic fields” ypanuna je MOj MEHTOPCTBOM /I Vpane Bacuh u

onbpanuna gerembpa 2020. roguHe. Op mapra 2016. rozuHe 3aroc/ieHa je Ha MHcTHTYTYy 3 ¢busuKy y

Beorpazy y JlaGoparopujyu 3a NpuMeHy pauyHapa y Hayly, y OkBupy HarmoHaaHOr LeHTpa H3y3eTHHUX
Jo peuembpa 2019. roguHe Oua aHra’koBaHa Ha

BPeJHOCTH 33 M3yyaBaibe KOMIUIEKCHUX CHCTeMd, I/e je
MpOjeKTy OCHOBHMX WCTpaXuBamwa ,,Mogesupare U HyMepuuKe CuMyaayuje CAOHCeHUX guLeyecitiuyHuX

cuciiema” (OH171017), kojuMm je PYKOBOAHO [p Antyn bBanax, a of jaHyapa 2020. je aHraxoBaHa
MHCTUTYLIMOHAHO. Y 3Barbe MCTPaXMBAY CapajiHHK u3abpana je ampuna 2019. rojuHe, a 'y 38abe Hay4HH
capajuuk anpuia 2021. roguse. IIposena je ae rogune (2020-2022) Ha MOCT/AOKTOPCKOM ycaBplIaBamby y
rpynd npog. 3/arka [Tanuha Ha YnuBepsutery y JIuAcy y Benukoj BpuTanuju. YuecTBoBazia je Ha BuLe
funaTepaJHUX Ipojekara Kao W Ha jeZlHOM Hal[OHAJIHOM npojekty PoHJa 3a HayKy Peny6iike Cp6uje.
JTo6uTHMLIA je HALIHOHA/THOT NpH3HAkA dongarmje Jlopean-YHECKO ,,3a sicene y Hayyu“ 3a 2024. rofjuHy.

Ana Xygoman je pohena 1991. ropuue y beo
rumHasujy. OcHOBHe akajieMCKe cTyavje Ha

2. IPEIVIE], HAYUHE AKTUBHOCTH

OM MHOrOUeCTUYHHX KBAaHTHUX CHCTEMA. Y cBOM
pMyJanyje ¥ aHaIUTHIKe METO/e. Hhena HayyHa
eIMTH Ha TPY UCTPaKMBAUKa NPaBLia:

Kanauzatkumba ce 0aBu TeOPHjCKOM bu3uK
MCTP@XMBAuKOM Pajly KOPHUCTH HyMepUUKe C
aKTMBHOCT Yy OL[EEbMBAHOM T1epUO/ly Ce MOXKE IO/



2.1. McnuTHBam-e Mo/ie/la Ca KBaHTHUM BHUIlIeUeCTHIHUM OXWbLUMaA

bl (KBO) rnpejicTaB/bajy IMOTIYHO HOBH 0O/IMK TMOHAlIama Yy
[VHAMUIM HepaBHOT@KHHUX KBaHTHHUX CHCTEMA. KBO cy o6k cnabor Hapyliema eproinyHoCTH,
ripy yeMy Mayu 6poj CrielifjaHuX CTama 3a/p>KaBa MeMOpHjy O CB0jOj NTOYETHO] TasacHoj GyHKLHUjH
y Kojy ce repuozmuHO Bpaha, IOk ce CBa OCTa/ia crama 6p30 TepMaju3yjy Kao LITO Ce K ouekyje y
HeUHTerpabu/IHUM KBAaHTHUM CHCTEMHMA. Osaj (eHoMeH je INpBU MyT yOYE€H 2017. rojguHe Ha
XapBapj, YHUBEp3UTeTy, y eKCIIepMMeHTy Ha HM30BHMa PujbeproBux aroma y PeXuMy jakux
pHTepakiyja. MexaHu3am /lejCTBa KBO je 2018. roauHe mpBa Teopujcki objacHunma rpymna Ap
TMarwha u3 Jlugca. Y 0BOj TPyIM je KaHAWJaTKuUiba MpoBend /Be rojyHe Ha ITOCTAOKTOPCKOM
ycaBplIaBamy (2020-2022). Cucremu ca KBO cy raBHM [peJMeT HHEeHOr JCTpaXKuUBama y
IPOTEK/IMX HEKOJIMKO I0/IMHa, a pa/loBh Koje je objaBu/ia Ha Ty TeMy yK/by4y]jy UCIHUTUBAE KBOy
napagurmatiyHom PXP Mozeny, Kao 1 IpBa otkprha KBO y BapujaHTama ro3HaThXx TeOPUjCKUX
Mozenia Kao o cy bose-Xabapf, depmu-Xabapy 1 [1IBUHrepoB MOAEL.

KBaHTHM BUILIEYECTHYHU O

2.2. Cumyanuje ekcriepuMeHaTa Ha JUrHTaTHAM M aHA/IOTHUM KBaHTHUM padyyHapuma

3HauajaH Harpesjak y ob/acTh eKcriepdMeHTanHe peayM3alije U TpeLju3He KOHTPOJIe pas/IMunThX

KBaHTMX cucTeMa omoryhmo je passoj XapzBepa 3a KBAHTHO padyHAapCTBO. [ToceOHy NaXmby

W3a3uBajy [AUCUTATHA KBAaHTHU pauyHapu fasypaHy Ha cepujama JIOTMUKUX KOJid Koja roBe3yjy o
Ha KOMe je y He/JlaBHOM

[Ba WM Bulle KyOuTa. JejaH npuMep je T'yrnoB Sycamore mpoLecop,
excriepumenTy GoogleQuantumAI Kosiaboparje CMMyJ/IMpaH IM03HaTH XXZ mMojien 1 youeHo je jia cy
BesaHa cTama (POTOHA HEOYeKHMBAHO OTIIOPHA Ha Hapyllerbe uHTerpabumHOCTU. KaHAUAaTKIba je
IyTeM HyMepHUKMX CMMYyJIaljyja rokasasna /ia je 0BaKBO MOHALIAKE ocobuHa paspeljeHrx crcrema ca
MasuM aauM GUKCHUM OpojeM uecTwuIla. Taxohe cy 3HauajHW ¥ aHA/JIOrHX KBaHTHH pauyHapH, Koju
KOpHUCTe KOHTHHya/IHe TpaHC(hopMaljdje Haj Lie/IMM CHCTEMOM u Hajsehy npumeHy TpeHyTHO UMajy
y KBAaHTHHAM CHMyJlalj{jama Jipyrux KOMIIEKCHUX CHCTEMA. Kan/[1/|aTK1iba je HeJIaBHO yCrioCcTaBuIa
capajby ca Komranujom QuEra Koja omoryhasa Kopuiihete HUXOBE aHa/IOrHe Aquila maiiHe ca

256 Ky6uTa MmyTeM OHJIajH rardopme.
2.3. UcnuTuBame Mojeia ca (ppakiiHOHHM KBAaHTHUM Xo/10BUM e(heKToM

®pakiuoH! KBaHTHU XOJIOB edekar (PKXE) je ¢eHomeH KOju HacTaje y [ABOJMMEH3MOHHUM
e/IeKTPOHCKMAM CHCTEMMMa Ha HUCKMM TeMmrieparypama 1y jaKOM MarHeTHOM TI0/bY, I/l €/IeKTPOHH
(opMupajy HOBO KOJIEKTHBHO KBAHTHO CTakbe uje eKCLUTaLje MMajy epeKTUBAHO HAENEeKTPUCAbE
Mame OJ] HaeleKTpHcarba e/1eKTpPOHa. Cucremu ca ®PKXE cy nprMep TOIOJIOIIKHAX ¢a3a marepuje, y
KOjiMa HeTpUBHUja/IHe TOIOJIOIKE 0coBUHe eHepreTCKUX 30Ha MMajy BaXKHY y/IOry. KanaujaTkumba
je y capajmu Ca HCTpaKHMBauMma ca [IpMHCTOH yHMBep3uTeTa pajuia Ha HCIUTHBARLY
TPO/MMEH3MOHATHOT MO/le/la jakKo yHTeparyjyher TOIMOJIOIIKOr W30/1aTOpa BHILIET Pe/d, 3a KOju je
OTKPVBEHO [1a Ca/|pXKVi HEKOHBEHL{MOHA/HY JABO/MMEH3MOHAIHY TOTO/IOIIKY (ha3y Ha TOBPIIMHAMA

Ca eHepreTCKUM IIpPOLerioM, Kao U ¢pakioHa X1upasuHa “hinge” cTama Ha UBUL[AMa. HoBOOTKpPUBEHY

TOITI0JIOIIKY ¢)83y HI/Ije MOFYhe peann30BaTv y JIBOIMMEH31OHa/IHUM Mo/ie/iMma, a MoxXxe ce CXBATUTHU

kao ®KXE y Tpu AMMeH3Hje.
3. [IPUKA3 HAJ3HAUYAJHUIUX PE3YJITATA
3.1. EkcniepumenTanua peamusanuja KBO Ha Bose-Xabapy kBanTHOM cumynatopy (paz [6])

HuzoBu Pujbeprosux aroma cy A0 He/JaBHO OU/IM jeiMHa eKCrieprMeHTanHa riaTopMa Ha Kojoj je moryhe
peau3oBaTM M MCIMTHBATH deromen KBO, 30or uera je 6MnO BaKHO MPOHANAXKEHE HOBHUX
eKCIepUMeHTAHUX  Mogena. Y capajmy  ca TEOPUjCKOM TpyroM ca YHuBep3uTeTa y Jlupcy w1
eKCrepUMeHTa/IHOM TpyroM ca Yuusep3utera y Xajaenbepry KaHAUAATKMEA je paguna Ha peayu3aLuju
KBAHTHHX OXKM/baKa Ha Boze-Xabap/ KBAaHTHOM CHMYJIaTOpY, MPH HeMy je 6una Bogehu ayTop 33 TeOpH]jCKH
neo wcrpaxuBama [Su et al, Phys. Rev. Research 5, 023010 (2023)]. Osaj cucrem je fa3upaH Ha

yIITan]Ia,lLHHM aromMrMa Yy ONTUYKKM pelieTKaMa U rocebHO je [orojaH 3a rpoyuaBame HepaBHOTEXHMUX



KBaHTHUX (eHOMeHa. Y pajly je TMoKa3aHo /ia je Bo3e-Xabap/ Mojien ca A0AATKOM JIMHeapHOT TOTeHLHjana y
ojipeljeHOM pe30HaHTHOM PEXMMYy eKBHBA/IEHTaH PXP mogeny. [Topej orcepsaryje denomena KBO HakoH
npuripeMe paHuje T03HaTHX crieLjasHuX — TO0YeTHUX KoH(HUrypauydja Ha HOBO] eKCIepUMeHTa/IHOj
ratopMH, OTKPUBEHO je Ja M Jpyra noderHa cTama 1o ozjpelleHHM yC/IOBMMA MOTY /i@ MCIIO/BE 0B3j
deHOMeH U Jj0Be/ly /10 aTUITMUHO Criope TepMa/M3alije, WTO Mpe/CTaB/ka jeiaH o7 Haj3HAUAjHUjUX pe3y/TaTa
OBOT pajia ¥ y ueMy je KaHJu/JaTKuiba MMasa 3HauajHy ysory. ViHTepecoBame Koje Cy pe3y/ITaTi U3a3Basiu KOA
HayuHe 3aje/lHMLe Koja ce fasu KBO u cpojHHUM (peHOMeHHMa, Kao 1 KBaHTHUM CUMyJlalldjaMa ca XJ1a/iHM
aToMMMa, OIJIeJia ce y BeJMKOM Opojy LjuTaTa (113 npema WoS) koju je oBaj paz Beh MPUKyIHO. 3Hauaj paja
je ¥ y TOMe LITO IpYyXa moryhuoct BenMkoM Gpojy naboparopuja Koje Beh CripoBo/ie eKCrepUMEHTE ca
yaTpax/iasHuM 6030HMMA y ONITHUKNM pellIeTKama Ad eKCIIepUMEHTATHO POy YaBajy 1 edekre KBO.

3.2. Tpepyior 3a peamusauujy KBO y Mdepmu-Xabapj Mojiesly ca IMHEpHUM marubom (paz [2])

ama Cy Beoma NpHJIaro/i/biBa M MpeLysHo no/iecrsa natdopMa 3a
eHomena. 36or Tora je, ropej IMOMeHyTOT Bose-Xabapz
haocr peammsaumje KBO Ha eKCrepUMEeHTa/HO]

Ynrpax/ia[iHA aTOMH y ONTHYKHAM peLIeTK
eKCITepUMEeHTa/IHO MpOoy4YaBambe HePaBHOTEKHHUX
KBaHTHOI CMMYJ/IaTOpa, TEOPUjCKM HCIMTUBAHA M MOLY
nnatopmu 6a3upaHoj Ha TO3HATOM depmu-Xabapa mMozeny [Desaules et al., Phys. Rev. Lett. 126, 210601
(2021)]. ¥ 0BOj CTyAMjH je HyMepHUUKH HCIUTHBAHA je/JHOAMMEH31OHA/HA ONTHYKA PeIIeTKa €d JIMHeapHUM
[IOTeHIMja/IoM ¥ (hepMHUOHCKHAM YecTuljama ca dakTopoM MyH-ema 1. IIpoHaheH# Cy KapakTepUCTUUHH 3HALH
KBO, kao WTO Cy [epUOAMYHA JMHAMHKa, YCrMOpeH pact eHTpONMje 3areT/batbd M TIPUCYCTBO
HeTepMa/iu3yjyhux CBOjCTBEHMX CTaiba. Jlo oBuX TmojaBa Jjosiasu y GIM3MHM  PEe30HAHTHUX BPeJHOCTH
/MHeapHor HaruGa M jauuHe MeljydecTHUHMX MHTepakKLjija, a HbUXOBO TOPEKIIO je TOBe3aHO Ca I0jaBOM
peryiapHUxX IMOACTPYKTypa y rpadyy CcyceJcTBa TEOPHjCKOT MOAena. Mako je oBaj Mojes Hausrje/ BeoMa
cmual bose-Xabapz Mojesty ca TMHeapHUM HaruGoM, MexaHH3aM /IejCTBa M TOUeTHA CTamwba O/ MHTepeca cey
TOTIYHOCTH pas3nuKyjy. Pesynratu cy objaB/beHu y pajly y KOMe je KaH/u/JaTKHba 6una apyry ayTop, a meH
[JIaBHU ZIOTIPUHOC je TpeJ{CTaB/basio cripoBolhieme HyMepUUKHX cumyaipja edeKTHBHOT MO/e/a 6a3upaHux
Ha er3aKTHOj JMjaroHa/M3alyjyu y L{H/by MCIMTHBAMRA AMHAMUKE cuUcTeMa M 0COOMHA eHepreTckor Crexrpa.
Pay je o610 npernopyky ypajHiKa (Editors* Suggestion) 1 /0 Cajia je LATHpaH 54 myra (mpema WoS 6a3n).

3.3. ITojauame edpexara KBO y PXP mojeny ca nepHoAHIHUM nobyhusamem (paz [7])

HoBuju ekcriepuMeHTH Ha Puj6eproByM aToMUMa roKasasu cy Aa je edpekre KBO moryhe [J0/JaTHO I10jayaTH
kopuihemheM eprUoJUIHOr no6yhusama [Bluvstein et al., Science 371, 1355 (2021)]. Y3 onrrManaH u3bop
¢pekBeHLHje ¥ ApYyrUX napaMmerapa Bohema, J{0/1a3H Jj0 3HaYajHor noeehama aMIUIMTy/ie ¥ BpeMeHa Tpajarba
ocuunanuja rycruHe. MeljyTim, MexaHH3aMm rnojauara HHje 6MO y TMOTIYHOCTH pasjaimbeH ¥ opeljeHa
MUTama Cy OCTa/zla OTBOPEHA, Ha MpUMep /A /i ce 3a nobyheHn cucreM U Jlajbe MOXe pehu za mcriosbaBa
deromen KBO u Kako rpe/BU/eTH ONTHMA/IHE napameTpe MeproJNUHMX Mojynauuja. KaHanaaTkumba jey
MCTpaXkuBarby y Kome je buia Boiehu ayTop JieTa/bHO MCTpaXku/ia OBe npo6sieme Kopricrehn 1 HyMepHuKe 1
anamTiuke meroge [Hudomal et al., Phys. Rev. B 106, 104302 (2022)]. VizenTrduKoBaHa Cy /iBa pas/iMinTa
THIA ONTUMAIHUX peXxuMma robyje, 0Jf Kojux ce jejjaH ociamba Ha npucycrso KBO y CTaTHUKOM MOZEIY.
ITopey mpoyvaBama IPOTOKO/A nobyze Koju je KopuuiheH y MOMEHyTOM €KCIEePHUMEHTY, UCIIUTHUBAH je U
jeHOCTaBaHMj1 MOjeJI, 38 KOjH Ce IoKasazo /Ja NpeyusHo arpoOKCHMHMpa JMHAMMUKO MOHALIAMbe CHCTeMa ca
TepUOMYHOM MOZy/IaLijoM, a omoryhaBa aHa/MTUUKH TPETMaH y ozpeljeHHM MapamMeTapcKMM peXXHMHMa.
Besa ca KBO je wucTpaxeHa Ha BHllle HauuHa: /O/aBambeM neprypbaiuja Koje yknamwajy KBO,
BU3ye/IM3aLMjOM IyTame CTama y XunbepToBoM ITPOCTOPY H MHTeprIoNaLyujoM u3mel)y cTama ca 0XKH/bLMMA Yy
CTaTMUKOM Mogieny 1 rocebHux MJIOKeoBHX MO/ ONTHUMAJTHO nobyhenor cucrema. [IoK je Ao caza fojavame
edekra KBO 6uno mokasaHo camo 3a /ipa noceGHa MOYeTHA CTama, y pazly je npejcraB/beH MoAr(UKOBaHH
TPOTOKOJ KOjH Ce MOXKe KOPHUCTUTH M 3a ozpeheHy Kiacy ApyrMX NOUETHHX CTarmba. Wako je cTyauja 6una
¢okycupana Ha PXP mogzern, 3Hauaj J06KjeHnX pe3ysiTara je y Tome LiTo ce ornucaHe MeTo/ie MOry pUMeHHTH

1 Ha apyre mogerne ca KBO.
3.4. ®a3nu qujarpam KBO y PXP mopeny ca XeMHjCKMM T0TeHIHjanoM (paj [3D)

PesynraTi ecKrepuMeHTa Ha Bose-Xabapy CUMyJaropy Cy MOTHMBHCAIM roTpary 3a [PYyTMM T0YEeTHUM
cramuMa Koja ucriossasajy edexre KBO'y PXP mogeny [Daniel et al., Phys. Rev. B 107, 235108 (2023)].
KaHgu/aTKiiba je y OBOM pajly jjaza JJonpHvHoC y cripoBoljerby HyMepHUKMX cuMynanuja, Kao u 00yim 1
ycmepaBaiby Mialjx capajHUKa. Vako je paHuje GM/IO TO3HATO CamMO HEKO/MKO crieLMja/lHUX MOYETHHUX
koHgurypaupja ca KBO, 0BUM HCTPOXHBAHEM je TOKa3aHo [Ja MOCTOjU 4MTaBa KOHTHHya/lHa (amunja
TAKBUX CTara ¥ Jla Cy OHAa 3arpaBo OCHOBHA CTamba PXP mopena ca ofpeljeHUM XeMH]CK1M OTeHLHjanoM. Y3



nomoh OBMMHMX HyMEPUUKMX CHMYyJaluja je MarnupaH AUHaMAIKH pasuu aujarpam PXP wmopena, KOjH

roKasyje y KOjUM ITapaMeTepCKMM PeXMMHMA Ce HAKOH Harjie IpOMeHe XeMHUjCKOr TOTeHIMjana Merosbasa
(eHOMeH KBaHTHHX OXKMI/baKa. [TowmTo MpH KPUTUUHOj BPeJAHOCTH XeMHUjCKOT TIOTeHLMjana Of He ¥ -1.31
fosasu 10 dasHor mpesiasa M3HHrosor THna y3meljy BOCTPYKO JlereHepyCaHor U HeJlereHeprcator OCHOBHOT'
CTama M HeCTaHKa JyrofloMeTHor ypelema, jejiHa paHuja CTyAMja je mpejBuzena jAa edextn KBO Hectajy
Kaja ce cucTeM Halje y KBaHTHO] KPUTHUHO] Tauku [Yao et al., Phys. Rev. B 105, 125123 (2022)]. MehyTum,
HOBH pe3y/ITaTH I0Kasyjy /ia 0OBO Huje c/yuaj YKOJIMKO Ce ¥ MOYEeTHO CTarbe MozubuKyje Ha ozroBapajyhu
HAuMH JI0K CHCTeM [1pO/ia3u Kpo3 (pasHu npesas, jep ce roMeHyTa KOHTHHYya/IHa pammmja crama ca KBO 6e3
mpekuzia mpocTupe ca obe cTpaHe asHor mpenasa. IlomTo MoOCTOjM moryhHoCT = eKcriepuMeHTasHe
peaym3auuje MogudukoBaHor PXP mozera, takolje je pasmMaTpaH M MPOTOKOJ 3a MPHUIPEMY CcrieL{yjaTHuX
NOUeTHHX CTama Kopuuihermem azpjabaTcke pamrie XeMHjCKOr roTeHLMjana.

3.5. YTunaj Hapyliesa HHTerpadM/IHOCTH Ha Be3aHa CTama y XXZ mopeny (paz [1])

CTpaXMBauke rpyre Ha Sycamore KBaHTHOM npoLiecopy
Morvan et al., Nature 612, 240 (2022)]. To je moaen KOjH
Be3aHa CTarba BUIIE UecTHia. Y eKCIepUMeHTY je

Y HeJaBHOM eKCIIepUMEHTY GoogleQuantumAI u
peayii30BaHa je BapHjaHTa Mo3HATOr XXZ mopena [

OMHCyje KBaHTHM MarHeTH3aM M IMO3HATo je [a mojpKana
kopumheH rpcreH off Kybura Ha Ga3u CyreprpoBOJHUX Koja ca eKcLUTaLjama y BUAY uHTeparyjyhux
doTOHa, a pe3y/nTaTH Cy MPYXWIH IMPEKTHE Jl0Kase 3d MOCTOjame Be3aHUX CTamka uHTeparyjyhux ¢oroHa.
PoBYCTHOCT OBHX CTama MCTHTHBaHA je y cydajy Kaja je uHTerpabUIHOCT HapylleHa ,JeKopHCcambeM”
KBAHTHOT KOJIa [0ZjaTHUM Kybutuma. HeoueknBaHo, rokasasno ce Aa cy Be3aHa CTak-a U3y3eTHO OTIOpPHA Ha
Hapyllewe WHTerpabuaHocK. KaHjuiarkuiba je y MCTpakuBamwy y KoMme je 6una Bojgehu ayTop M3BpLIM/IA
HyMepuuKe cuMy/aruje ['yr7oBor eKCriepuMenTa, y LUby fosber pasymMeBarba eKCrIepUMEeHTaIHNX pe3y/iTara
¥ MpOHa/IKeha OJroBOpPa Ha MUTatbe IO/ KOjUM yC/IOBHMa Cy Be3aHa CTawa OTMOpHA Ha neprypbaruje
[Hudomal et al., PRX Quantum 5, 010316 (2024)]. Tloy MpeTrocTaBKOM /ja CBaKH KyOUT MOXe [a Ca/|pKu
HajBuILe jefiaH GOTOH, eKCrepHUMeHTaIHa MMoCTaBka je mogenioBana hardcore 6030HKMMa Ha perueTLy y 0b6/IMKy
mpcreHa ca Jekopaiujama. Opa anpokcumanuja je omoryhuia cuMynaLujy MHOro Behux cvcTeMa Hero LiTo
TO [I03BO/baBa €KCIIePUMEHTa/IHU Xap/iBep (zo oko 100 kybuta ca MyHOM JMjaroHaM3alujoM), uume je
noTBpleHo /Jja Be3aHa CTama excuuraipja y XXZ mogeny 3aucta Mory OUTH OTTIOPHA Ha neprypbaruje Koje
HapyllaBajy MHTerpabu/IHOCT, YaK M y JH

muTy 6eckoHauHor Opoja Kybura U OeckOHayHOI BpEMEHA.
OTMOPHOCT Be3aHMX CTaiba Ce MU TOMe cMambyje ca IoB

ehamem Gpoja uectuua. Melyytnm, oBaj edexar je
MpUCyTaH caMo y Beoma paspeljeHMM CHCTeMHMa, Ca MaliM ami $UKCHUM GpojeM uecThLa Koju je MHOro
MatmbH 0J] yKyrnHor 6poja KyOuTa. YnpaBo TakBH CHCTEMH CY GU/IM MCTTMTUBAHM Y EKCIIePUMEeHTY KOjH je
MOTHBHCA0 OBO MCTpaXkuBatbe. PasmMaTpaH je U Be/IKH 6poj pas/IMuMTHX NPOCTOPHUX Pacriopesad JileKopariuja,
yK/byuyjyhu nepuoiuuHe, arnepuoJMyHe 1 MoTriyHO HaCyMMuHe pacriope/ie, ca Lii/beM /ia ce MCIH1Ta yTHLa]
cuMeTpHje crucTema. 3a Mav

6poj uecTHLia je y HeKUM cly4ajeBMMa yOu€HO 3HauajHO OJCTyTambe CTaTUCTHUKE
eHepreTCKMX HHBOAa Oy mpejBulama 3a XaOTHUHM CHCTEM, WITo je 3a MOC/eAuly HMMano H yCIOpeHy
Tepmanu3alijy, a objalimbeHo je rmoCTOjameM  CreLjdjaTHuX CBOjCTBEHMX CTama uuje Cy eHepruje
JiereHepycaHe 360r POCTOPHE CHMETpHje CHCTeMa. Y1e0 TakBUX CTamba y eHepreTCKOM CIEeKTPy je 3HauajaH

camo y paspeliennm cicremuma rye je 6poj eKcLTALMja MHOTO Matbi 0/ 6poja KyouTa.

4. TIOKA3ATE/bU YCIIEXA Y HAYYHOMCTPAKMBAUYKOM PAZLY

4.1. YTuyajHocT

Ipema nogatuma u3 6ase Scopus, yKyrnaH 6poj LuTaTa pajoBa KaHUAaTKibEe je 421, a weH XUpILOB HH/EKC
ussocu 10. Bes ayrormrara, 6poj nurara je 404, a Xupmos unzekc Takohe 10. TIpunoxeH je u3BellTaj U3

fase reHepucad Ha iaH 25.9.2025 (ripusor 6).

narkumse je 419, a meH XHpIIOB

TNpema nogauymma u3 6ase Web of Science yKynaH 6poj LuTaTa paZioBa KaH/#
kohje 10. ITpunoxex je W3BeILTaj

unzekc usHocu 10. be3 ayrouuTara, 6poj uurara je 405, a XupIIOB UHJEKC Ta
13 6ase resepucad Ha ja 29.9.2025 (mpusor 6).

23010 (2023)] npema basu Web of Science ¥Ma 3HauajHO
pule quTaTa (113) ojf rpaHuIie 3a HajuuTHpaHujux 1% pajosa y o6acTy u3MKe 3a FOJMHY U3/aBamba (48 3a
2023. roguny mpema nogauuma InCites Essential Science Indicators 3a Highly Cited Thresholds) u
HAjLUTHUPaHAUj1 je paj 0bjaB/beH y yacomucy Physical Review Research Te rogune. MehyTuMm, cTaTyC BHCOKO
[UTMPAHOr pajia My HHje 3BaHUYHO J0/e/bEH jep je Physical Review Research penaTMBHO HOB UacOIMC U jour

nuje npe6auen u3 ESCI 6ase y SCIE 6asy.

Jenan of] pajjoBa KaH/U/IaTKUbE [PRResearch 5, 0



4.2. MeljynapojHa Hay4yHa capajmba

Y OleHMBAHOM TIepUOAY, KaH[W/ATKWba je OApxkapasa capagy ca crefehuM BPXYHCKHM MHOCTPaHUM

HayYHUM HHCTUTYLAjama:

1) Yuuepsurer y Jlujcy, Bemvika Bpuranuja (7 3ajefHUYKMX pajoBa kareropuje M21 u M21a+ ca ripod.
3narkom [lanuheM u uiaHOBMMA HeroBe rpyrie (1,2,3,4,5,6,7]). Kaupuatkuiba je y oBoj rpyrnu 6opaBuia Ha

[OCTOKTOPCKOM yCaBpIllaBaby y Tpajarby OA ABE ro/juHe (2020-2022).

2) Yuusepsuter Jlygur MakcuMuImjas y Munxedy, Hemauka (5 3aje/HUUKUX pajioBa kateropuje M21 ca

npod. Llesom Xammeom (Jad C. Halimeh) [3,4,5,6,7]).

3) TexHWUUKM yHUBep3UTeT Pajunang-Tlanarnnara y KajsepciayTepHy, Hemauka (6unarepasHy IpojeKar
_Bose-Einstein condensates in bubble traps“ usmel)y PenyGiike Cpbuje u Caesue Peny6nvke Hemauke 3a
npojekTHu Lukyc 2025-2026 y capajibu ca /ip. Axcenom [Tencrepom (Axel Pelster)).

4.3. Pyxkosoljemse npojekTuma u noTnpojeKkTuma (pagHuM naKkeTuMa)

KaH/uaTKumba PyKOBOAH OuarepanHuM npojekToM ,,Bose-Einstein condensates in bubble traps“ w3mely
Peny6nke Cpbuje u CaBe3He Perny6ke Hemauke 3a MPOjeKTHH LIUKITyC 2025-2026 (npusior 2). [Tpojekar je
¢uHaHCcupaH 0f cTpaHe MMHHMCTApCTBA MPOCBETE, HAYKE M TexHoJOWKor passoja Perybmmke Cpbuje u
Hemauke ciyx0be 3a akaZieMCKy pasMeHy (ITAAJ), a peanusyje ce y capafwmu ca Ap Axceniom Ilencrepom
(Axel Pelster) ca TexHHUKOI' yHHBEP3UTETA Pajunany-Ilanatunara y KajsepciayTepHy y Hemauxoj.

4.4. YpeljuBame HayuHux ny6imkanuja

KaHauzaTKniba ce 10 caja Huje 6apua ypeljiBamem Hay IHHX nybuKanuja.

4.5. TIpefaBama 110 Mo3uBY (0CHMM Ha KoHdepeHIjama)
KanauiaTKuima HMje JO Cajja OJIpyKaia IpejjaBaibe M0 IO3MBY, OCHM Ha MeljyHapoAHO] KOH(epeHLHjH!
Photonica2021 [9] (mpunor 4).

4.6. Penensupasme npojekara i HayYHHX pe3y/TaTa

KaH/uaTKMiba je pelleH3npana HayduHe pajoBe 3a cnegehe wacommce kateropuja M21, M2la u M2la+
(riputor 3):

Physical Review Letters (M21a), 2 pajia
Physical Review E (M21), 1 paj

npj Quantum Information (M21a+), 1 paz
Quantum (M21a), 1 pax

SciPost Physics (M21a), 1 paj

4.7. Obpa3oBame HAyUYHUX Ka/poBa

KaH/[MaTKuiba je TPeHyTHO MEHTOp MacTep pajid Crecdbana Manujesnha, crypenra PusndKoOr (akynrera
Yuusepautera y beorpany. Tema paja je npuxpaheHa M UJaHOBH KOMHCHje CY ozpehenn 24.9.2025. Ha
ceaunuy HacrapHo-Hayusor Beha ®usyukor ¢akysrera YuuBep3utera y Beorpajy, a o40paHa mMacTep paja

ce ouekyje y oKTobpy oBe rof1He.

akagemcke 2014/2015. ropuHe yuecToBaza y usBolemy
y, Kao capajiHUK y HACTaBU Ha NPeAMETY KBaHTHa
). ¥ Toky wikoscke 2016/ 17. rojuHe yyecTBOBasa
kosia 3 (pU3MKe Kao ayTop 3ajaraka 3a

Tpe oLeHmMBAHOT NEPUO/A, KaHUATKIHA je ToKOM
nacrase Ha ®u3MUKOM (akyaTery YHupepsurera y beorpaj
Teopujcka (u3mnKa (npeJMeTHH HaCTaBHUK /Ip Iyuxo Jlarac
je y pagy [lp)aBHe KOMHCHje 32 TakMUuerba yaeHHUKa cpeilbuX I

yeTBPTH paspes.



4.8. Harpaje v Npu3Hama

KaHauaTKKba je JoOUTHHLA HalMOHATHOT npusHama PoHjauuje Jlopean-YHECKO ,,3a JiceHe y Hayyu* 3a

2024. roauny (rpuor 7).

4.9. JlonpuHoC pa3Bojy oarosapajyher Hay4Hor npasua

Jefa ca KBAHTHWUM BHIIEUECTHUHUM
nujomM. Y OLierbHBAaHOM TEpHOAY je
M Ca MCTpaKMBamMMa M3 JJOKTOPCKE

KaHgujaTKuba je Jiana 3HadajaH JOMpHHOC y UCTPaXKMBamby MO
OXKWbLMMa M APYrMX Mojesna ca HeyoOWuajeHo CIIOpoM TepMmasusa
objapuia 8 pajjoBa Kareropuja M2la+ u M21 uuja Tema Huje y Be3
JUcepTaLpje U 07 KOjUX HHje/jaH HHUje y KoayTOPCTBY Ca MEHTOPOM.

JIBe rozjuHe je rpoBeJia Ha YHUBEP3UTETY ¥ Jlnacy y Benvikoj bpuranuju, y rpynu Ap 3nartka [Tarmha Koja ce

cmaTpa jeHHM oJ BojehnX CBeTCKMX LieHTapa 3d MCTpaKMBarbe KBAHTHUX BUIIEUECTUYHHX OXM/baKd, IITO
Tpe/iCTaB/ba [JIaBHH MPe/MeT MCTPaXHBatba KaH{UAATKUILE Y OL|eH>UBAHOM I1€PHOAY, yK/bydyjyhu 1 nepuos
HaKoH roBpaTka Ha VHcTuTyT 3a usuky y beorpaay. PajioBH Koje je objaBusia Ha OBY TeMY OITUCyjy NPBO
oTkpuhe KBAHTHUX 0)KM/baKa y BapHjaHTama Mo3HaTHx TEOPHjCKUX MOJe/1a Kao IITo Cy Bo3e-Xabapa, Pepmu-
Xabapy v [Isunrepos mMogies1. TlocebHo ce ucTude pesynrar Kosabopaljyje ca eKCriepuMeHTa/IHOM rpyrioM cad
Yuusep3uteta y Xajgenbepry, y Kome Cy KBO mnpBu MyT peanu30BaHd Ha HOBOj eKCIIepHMEHTaJIHO]
ntardopmu — Bose-Xabapy KBaHTHOM CHMY/1aTOPY [6]. Y oBOM pajly je KaHAUJaTKHibA 6una Bogehu ayTop 3a
TEOPHjCKH /1e0 MCTPaXKuBarba (Tpehi ayTop, HakoH JBOjHiLie KoJtera Koju ce GaBe eKCriepuMeHTaHM pajiom).

HO Ha Tako3BaHu PXP Mogen, Koju je mpuxBaheH Kao rapagurMaTUuHy
mozen 3a KBO, a umje TemMe yK/byuyjy MCIMTHBAEC yTHL{aja MepHOAUYHHUX Moy aLja, oTKpuhe MoTIyHO
HoBe (DaMH/IMje MOUYETHHX CTama Ca OXM/bLMMA, Kao M OMHC JAMHaMMUKOr hasHor Aujarpama PXP wmopena
HAKOH Har/ie TpOMeHe XeMHjCKor roteHuujana. KanpnAaTkumba je mpBM ayTop paja y Kome je TEOPHjCKH
JleTa/bHO pasjalllkeHa yJiora repuojnyHe Mozly/laljje TapaMeTapa cMcTema Ha cTabuiu3alujy M rojauarme
edekTa OXKM/baKa, a oApelleHu cy M ONTHMA/HU mapameTpd MojyJlaljdja 3a pasiduMTe cnyuajese [7].

TToMeHyTH pe3y/ITaTi Cy TIPMMebHBH U Ha /pyre MO/ie/ie ca KBO.

Bume pagosa 6uno je ¢okycupa

BOjUX MCTpakMBarmba Ha CUMyJIALiAjy [WTHTANHUX H
AHAJIOTHMX KBaHTHUX pauyHapa. Paj kareropuje M2 la+ y Kome je Bogehu ayTop nojacuuo je usHeHalyjyhe
eKCIiepMMeHTa/IHe pesysrate jobujeHe y eKCriepuMEeHTaTHIM cumynauujama XXZ Mogenia Ha JUTHTaTHOM
KBaHTHOM IpoLiecopy Sycamore Konabopaimje GoogleQuantumAlI [1]. HezjaBHO je 3amouesa Koabopauujy ca
crapran Komnannjom QuEra n3 bocToHa, Koja ce 6aBM pa3BojeM xap/iepa 3a KBaHTHO pauyHapCTBO, UMMe je
fobuna MoryhHOCT /la KOPHMCTH HHMXOB aHA/lOTHM  KBaHTHH pauyHap Aquila. Jlocajaliie pesy/rare
mpousuuie U3 OBe KosjaGoparyje KaHAM/ATKHEbA je mpejcTaBuna y /Ba rpejaBama Ha meljyHapOIHUM

KoHpepenuujama [10,11].

KaHauJaTKMiba je HeJaBHO MpOLIMpUIia obylact ¢

5. BUBJINOI'PA®UIA KAHJIUJIATA

KanauaTknma uma ykynso 13 nybmkanuja y MeljyHapoAHHUM Yaconucuma. Y OLerHBaHOM nepruozy “Ma 8
nybaukaluja, og dvera 1y Physical Review Letters n 1 y PRX Quantum, a 3 paja cy Jo0una nperiopyky

ypeaHuka (Editors* Suggestion).

Pajiosu y Bojehem meljyHapoaumM yaconucuma Kareropuje M2la+, onerbMBaHH I1EPHOJ:

[1] A. Hudomal, R. Smith, A. Hallam, and Z. Papi¢,
"Integrability Breaking and Bound States in Google’s Decorated XXZ Circuits",
PRX Quantum 5, 010316 (2024).
doi*10.1103/PRXQuantum.5.010316

[2]J.-Y. Desaules, A. Hudomal, C. J. Turner, and Z. Papic,
"Proposal for Realizing Quantum Scars in the Tilted 1D Fermi-Hubbard Model",
Phys. Rev. Lett. 126, 210601 (2021).
doi:10.1103/PhysRevLett.126.210601



Pajoeu y Bogehem meljyHapoiHUM 4acoNMCHMa Kareropuje M21, ouer-HBaHM MEPHOJL:
[3] A. Daniel, A. Hallam, J.-Y. Desaules, A. Hudomal, G.-X. Su, J. C. Halimeh, and Z. Papic,
"Bridging Quantum Criticality Via Many-body Scarring",
Phys. Rev. B 107, 235108 (2023).
doi:10.1103/PhysRevB.107.235108

[4] J.-Y. Desaules, D. Banerjee, A. Hudomal, Z. Papi¢, A. Sen, and J. C. Halimeh,
"Weak Ergodicity Breaking in the Schwinger Model",
Phys. Rev. B 107, 1.201105 (2023).
doi:10.1103/PhysReVB.107.L201105

[5] J.-Y. Desaules, A. Hudomal, D. Banerjee, A. Sen, Z. Papi¢, and J. C. Halimeh,
"Prominent Quantum Many-body Scars in a Truncated Schwinger Model",
Phys. Rev. B 107, 205112 (2023).
doi:10.1103/PhysRevB.107.205112

[6] G.-X. Su, H. Sun, A. Hudomal, J.-Y. Desaules, Z.-Y. Zhou, B. Yang, J. C. Halimeh, Z.-S. Yuan, Z. Papic,
and J.-W. Pan, "Observation of Many-body Scarring in a Bose-Hubbard Quantum Simulator",

Phys. Rev. Research 5, 023010 (2023).
doi:10.1103/PhysRevResearch.5.023010

(7] A. Hudomal, J.-Y. Desaules, B. Mukherjee, G.-X. Su, J. C. Halimeh, and Z. Papic,
"Driving Quantum Many-body Scars in the PXP Model",
Phys. Rev. B 106, 104302 (2022).
doi:10.1103/PhysRevB.106.104302

[8] A. Hackenbroich, A. Hudomal, N. Schuch, B. A. Bernevig, and N. Regnault,
"Fractional Chiral Hinge Insulator",
Phys. Rev. B 103, L161110 (2021).
doi:10.1103/PhysRevB.103.L.161110

IpeaaBame 10 [103UBY Ca meljyHapoHOT CKyNa IITaMIaHo y H3BOAY, ouemnBanu nepuoj (M32):

[9]J.-Y. Desaules, A. Hudomal, C. J. Turner, and Z. Papi¢,
"Proposal for realizing quantum scars in the tilted 1D Fermi-Hubbard model",
International School and Conference on Photonics, Belgrade, Serbia, Book of Abstracts, p. 42 (2021).

CaommTera ca MeljyHapo/JHHX CKYIoBa IITaMIIaHa y H3BOAY, OllerhHBaHH nepuop (M34):

[10] A. Hudomal,
"Exploring the Phase Diagram of Quantum Many-Body Scars with Programmable Rydberg Atom Arrays",

International School and Conference on Photonics, Belgrade, Serbia, Book of Abstracts, p. 52 (2025).

[11] A. Hudomal,
"Simulating quantum many-body scars with Rydberg atoms",
Global Physics Summit (Virtual Satellite Session), VIR-L04 (2025).

[12] A. Daniel, A. Hudomal, Z. Papic¢, J.-Y. Desaules, G.-X. Su, A. Hallam, and J. C. Halimeh,
"Bridging Quantum Criticality Via Many-body Scarring",
Global Physics Summit, Anaheim, USA, MAR-W29 (2025).

[13] G.-X. Su, H. Sun, A. Hudomal, J.-Y. Desaules, Z.-Y. Zhou, B. Yang, J. C. Halimeh, Z.-S. Yuan, Z. Papi¢,
and J.-W. Pan, "Observation of many-body scarring in a Bose-Hubbard quantum simulator”,
Symposium on Condensed Matter Physics, Belgrade, Serbia, Book of Abstracts, p. 61 (2023).

[14] G.-X. Su, H. Sun, A. Hudomal, J.-Y. Desaules, Z.-Y. Zhou, B. Yang, J. C. Halimeh, Z.-S. Yuan, Z. Papi¢,

and J.-W. Pan, "Observation of many-body scarring in a Bose-Hubbard quantum simulator”,
DPG Spring Meeting 2023, Hanover, Germany, Q 9.5 (2023).



[15] G.-X. Su, J.-Y. Desaules, A. Hudomal, A. Daniel, J. C.
"Quantum many-body scars in a Bose-Hubbard quantum simulator",
DPG Spring Meeting 2023, Hanover, Germany, Q 22.23 (2023).

[16] A. Hudomal, J.-Y. Desaules, B. Mukherjee, G.-X. Su, J. C. Halimeh, and Z. Papic,

"Driving quantum many-body scars",
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[17] A. Hudomal, J.-Y. Desaules, C. J. Turner, and Z. Papic,
"Quantum many-body scars in tilted optical lattices",
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[18] A. Hudomal, I. Vasi¢, N. Regnault, and Z. Papic,
"Quantum scars of bosons with correlated hopping",
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6. KBAHTU®UKAILIIA HAYUYHUX PE3Y/ITATA KAHAUJIATA

LBPCTG Bpegsoct pesyrara YKynaH 6poj pesynrara YKynaH 6poj 60,q013r]

pesyrata (Hpuor 2) (yxynaH 6poj pesynrara (yxynau 6poj 6008a
KOJM MOANEe)Ky HOpMHpary) |  Hakou HOPMHpaha)
[ M21a+ 20 2(0) 40 (40)
M21 8 6 (5) 48 (38,7)
M32 1,5 1(0) 1.5 (1.5)
M34 | 0,5 12 (5) | 6 (5,3) N
YKYITHO | 95,5(855) |

Hopeljen;e Ca MUHUMA/THUM KBAHTHTATHBHHM yYoi1oBuMa 3a H360p Y Tpaxerno HAy4YHO 3Bame

Hudepenumjanuu YCJI0B 3a oyemuBady e

PHOJ 3a usbop y OcTBapenu
HAay4HO 3Bame: BHIIH Hay4yHHu CapagHuk HEOHXOAHO HOpMHpEIHH
6poj 6oxoBa

YKynHO | 50 l 85,5 t
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HHCTHTYT 3A DM3HKY
MPUMMLEHNO: SLHS 201
Paga.jeA. 6polj Apx.wnppa | MNpunor

aror |397/1

Penyb6nuka CpOuja
MUHUCTAPCTBO IIPOCBETE,
HAYKE U TEXHOJIOIIKOI' PA3BOJA
MaTnunun HayuHu 0a60p 32 PU3HKRY
bpoj: 660-01-5/2021-14/8
16.04.2021. roaune
bBeorpan

Ha ocHoBy unana 27. craB | Tauka |) m unama 76. craB 5. 3akoHa O Hayuu M
uerpakupatbima  (.CirysxOenn riaacuuk Penybimke CpOuje™, Op. 49/2019) wu TlpaBuinuka o
MOCTYINKY. HAUYMHY Bpe/HOBaba U KBAHTUTATHBHOM HCKa3WBatby HAYYHOUCTPAKMBAYKUX pe3yJiTara
ucrpaxuaya (..CiyxOenu raacHuk PenyGauke CpOuje™, Opoj 24/16. 21/17 u 38/17) 1 3axteBa Koju
je nojHeo

HUucruryT 32 pusuky y beorpany

Maruunn HaydHH 0100p 3a PU3MKY Ha ceHuLM opkaHo] 16.04.2021. roause. 10HeO je

OUIYKY
O CTUHABY HAYYHOI 3BAIbA

JAp Ana Xyaomaul

CTHYE HAayUYHO 3Balbe
Hayunu capajanuk
y 001aCTH NPUPOIHO-MAaTEMATHUKHX HayKa — (pu3KKa

OBPAS3INOXEIBE
MucruryT 3a pusuky y beorpany

yTBp Mo je npetor 6poj 0801/158/1 0124.02.2021. roaune Ha cennuumn Hayunor seha MHcTtutyTa
3a ¢pu3mnky y beorpaay v noaHeo 3axteB MatuuHom HaydyHOM 0100py 3a Gpusuky 6poj 0801/159/1 on
25.02.2021. roavHe 3a JIOHOLIEHE OJJIYKE O MCIYHEHOCTH YyC/IOBA 3a CTHLAMKE HAY4YHOI 3Barba
Hayunu capaanuk.

Matuunu HayuHd o100p 3a hu3KKy Ha ceaHULM oapxkaHoj 16.04.2021. roaune pasmarpao je
3axXTeB M YTBPAMO Ja MMCHOBAHA HCMYHABA YC/IOBE W3 4jaHa 76. ctaB 5. 3akoHa O Haylu M
uerpakupambuma (..Cayxbenn rinacHuk Penybnuke Cpbuje™, Op. 49/2019) u IlpaBuianuka o
MOCTYNKY. HAYMHY BPeAHOBaha H KBAHTUTATHBHOM HCKa3UBakby HayYHOUCTPAKMBAYKUX pe3y/TaTa
uerpaxkupava (,.Cnyxoenn ranacuuk Penydauke CpOuje™, 6poj 24/16, 21/17 u 38/17) 3a cTulame
Hay4HOr 3Batba HayuHu capajHHK Ma je 0/U1y4H0 Kao y U3peli OBE OJUTYKE.

JloHollemeM OBE 0JIYKE MMEHOBAHA CTHYE CBa MpaBa Koja jOoj Ha OCHOBY kb€ MO 3aKOHY
npunanajy.

OnyKy NOCTaBUTH MOHOCHOLLY 3aXTeBa, MMEHOBAHO] W apXHBH MUHUCTApCTBA MPOCBETE,
HayKe M TEXHOJIOIKOT pa3roja y beorpany.

[NPEJCE/IHUK MATUYHOI' HAYUHOTI' I[IPBU ITIOTHPEJICE/IHUK BJIAJIE
OJIBOPA 3A ®U3UKY UHUCTAP [
Pnins frrans /
IIpog. aAp Munan /lammanosuh bpanko Pyxuh

Do o
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YHUBEP3WTET ¥ BEOTPALY

WHCTUTYT 3A OU3UKY IBEOTPA

MHCTUTYT O4 HAUMOHANHOT 3HAYAJA 3A PENYBNUKY CPBUIY

MNperpesuua 118, 11080 3emyH - Beorpag, Penybnuka Cpbuja
Tenedon: +381 11 3713000, Dakc: +381 11 3162190, www.ipb.ac.rs
MVB: 100105980, Matuuny 6paj: 07018029, Tekyhu pauyH: 205-66984-23 g F’ A

MHHHCTapCTBO HayKe, TEXHOIOIIKOT pasBoja v WHOBaLMja

Cexrop 3a MeljyHapojHy Capajiiby Y eBpOIICKe UHTerpaLuje

HemammHa 22-26 L3TYM e
11000 Beorpap

Ipeamer: Mon6a 3a 3ameHy 4IaHOBa THMA Ha gunarepanHom npojexTy "Bose-Einstein
condensates in bubble traps" ca Hemaukom

ITourroBaHu,

Ca xabemem Bac obasellTaBamo jla je W3HeHaja NPEMHHYO /Jp AutyH Banax, Aocajiallimbu
pyKoBoguiar, GunarepasHor IpojexTa "Bose-Einstein condensates in bubble traps” u3mely
Perry6nike Cpbuje u CaBesHe Peny6muke Hemauke. [Ipojekar ce peanusyje y capajmu ca /Ap
Axcenom Ilencrepom ca TexHWYKOr YHMBEP3UTETd Pajunang-TlanariHara y KajsepcrayTepHy y
Hemaukoj. ¥ 1i/by HacTaBKa peajii3aliyje MpojeKTHUX aKTUBHOCTH, npesiaxemo crezehe H3MeHe

y cacTaBsy CpIICKOT THUMA:

1. TTpea/iakeMo Jja MECTO PyKOBOAMOLA TIpey3Me Jp Ana Xyjomarn, Koja je o caja funa uiaH
CTBOBaJIa Ha TPU paHuje

npojekTHor ThMa. Ilopej HaBeJeHOL, Ap Xypoman je takohe yue
3aBplIeHa OuiaTepaiHa pojeKTa ca HCTPKMUBAYKOM rpyrniom zp Ilencrepa.

2. Pajy ouyBama KaraijdTera THMa ¥ KOHTHHYHTETa y peanu3aLjy TUIAHUPAHHUX aKTUBHOCTH,
mpejiaXkemo Ja Ha IpojeKar Kao 4iaH TMMa HakHa/IHO Gyae yxbyuena jp Msana Bacuh ca
UncruryTa 3a ¢usuky y Beorpaay. [Ip Bacuh ¥Ma Ayrorojuiime HCKyCTBO Y obnact1

y/TpaxyiaJiHuX KBaHTHHUX I aCoBd.

CacTaB MpojeKTHOr TUMa Ca HeMaukKe CTpaHe ocTaje HelpOMeH€eH.

Momumo Bac aa ogoGpuTe TipejjioxKeHe IpOMeHe y cacTaBy CPrICKOT THMa H M3BpILUTE TOTpebHe

aJMAHUCTPATUBHE U3MEHE.

= C moLITOBaHkhEM,
4 .
oR1 8 icy 5o p Anekcanjiap Borojesuh

Beorpag, 4. 8. 2025. ropuHe
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Subject RE: UHCTUTYT 3a hu3uky: mon6a 3a 3amMeHy 4saHOBa TMMa Ha GunarepasiHoM NMpojekTy
From Marijana Nikoli¢ &
To Ljubica Ili¢ Vojnovié &
Cc Aleksandar Bogojevicx, '‘Marija Mitrovic Dankulov' 4 'Ana Hudomal' & , ‘lvana Vasic' & , Zeljka Duki¢ b 4
Date 2025-08-27 12:38

MowToBaHa rocnokho BojHoBuUk,
Mpe cBera, n3pakaBaMo xasbewe 30or cmpTu ap AHTyHa banaxa.
XBasa Bam Ha OOCTaB/bEHOM AOMNUCY KOjU je N (PU3NYKN CTUrao Ha Hally agpecy.

YKOJIMKO je MHCTUTYLNja Koja CTOju U3a npojekTa carnacHa ( a wro je noTepheHo
NOTNWUCaHMM OOMNCOM) fa Ce Ha MecCcTy pykoBoauoua Hahe Kako je HaBegeHo Ap AHa
Xyooman a TuMmy npuksbyydm gp MieaHa Bacuh, ca Hawe cTpaHe HeMa npumeadu.

CpLoayvaH nospgpas,
MapwujaHa Hukonunh

From: Ljubica lli¢ Vojnovi¢ <ljubicaiv@ipb.ac.rs>

Sent: Tuesday, August 5, 2025 10:15

To: Marijana Nikoli¢ <marijana.nikolic@nitra.gov.rs>

Cc: Aleksandar Bogojevic <alex@ipb.ac.rs>; 'Marija Mitrovic Dankulov' <mitrovic@ipb.ac.rs>; 'Ana Hudomal'
<hudomal@ipb.ac.rs>; 'lvana Vasic' <ivanavi@ipb.ac.rs>

Subject: IHcTUTYT 33 PU3MKy: MOI6a 32 3aMeHY Y1aHOBa TMMa Ha BunaTepasiHOM NPOjeEKTY

MowToBaHa rocnoho Hukonuk,

Y npunory Bam goctassbam Mondy aupektopa MHCTUTyTa 3a pusuky, ap borojesmha, 3a nsmeny
cacTaBa TUMa Ha dbunaTtepanHom npojekTy ca CaBe3HOM Penybsnkom HemaykoMm. Ha Benuky
XKasIoCT, Hall yBaXKeHW Kosera n pykosogunau, npojekta, Ap AHTYH banax, je npemunHyo. Ycnepn

Te TelwKe OKOJIHOCTU, HeOonxoaHo je N3BPLWLNTN N3MeHe Yy CaCTaBy CPNCKOrr TUMa.

Jbyba3Ho Bac mosimMo 3a ogodpere NpeasioXeHnx n3MeHa, Kao 1 3a cnposohere NoTpedHmx
AaAMUHNCTPATUBHNX KOPaKa Yy Be3n Ca TUM.

Mondy cmMo Bam nocnanv v pegoBHOM NOWTOM. MO/IMMO Aa jaBUTE YKOJIMKO je joll HeLWTOo
notpedHo.

CpaadaH no3apas,

Jbybunia inuh BojHoBuh
med KabnHeTa

WuctuTyT 3a dusuky y beorpany

WHCTUTYT 0/ HALIMOHAJHOT 3Hauaja 3a Perybnky Cpoujy
Iperperwuiia 118, 11080, Beorpaz (3emyH), Cpbuja

Ten: +381669412944

www.ipb.ac.rs
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Ps Phy5|ca| Review
Journals

Jessica Thomas
Executive Editor

September 29, 2025

Dr. Ana Hudomal

Institute of Physics Belgrade
University of Belgrade
Pregrevica 118

11080 Belgrade

SERBIA

Dear Dr. Hudomal,

This is to confirm that you have served as a referee for Physical Review E and Physical Review
Letters, journals of the American Physical Society, since March 2023. Our files indicate that you have
so far provided us with 5 reviews

Our journals are leading international journals in basic physics research. Physics researchers around
the world submit roughly 40,000 manuscripts to us annually. To evaluate these submissions, we rely
on the advice of expert reviewers such as yourself, whose expertise has been established by, for
example, a strong record of publication in the field and the frequent citation of their work in various
research journals. Referees are asked to assess the correctness, importance, interest, and clarity of
presentation of manuscripts in their fields of physics or related sciences. The editors rely on this
advice in making decisions about whether to publish manuscripts, reject them, or request changes
in them. You and our other experts provide such advice as a service to the scientific community
that, eventually, contributes to the intellectual and economic prosperity of the country. The
enclosed Advice for Referees gives an idea of what we request of reviewers.

We hope that this information is helpful to you and that we will be able to count on your advice and
assistance in the future.

Yours sincerely,
Jessica Thomas

Enclosures

American Physical Society + 100 Motor Parkway Suite 110, Hauppauge, NY 11788 ' journals.aps.org



Subject To_referee HUDOMAL _

From <pri@aps.org>
To <hudomal@ipb.ac.rs>
Date 2025-04-21 15:04

Re:

Dear Dr. Hudomal,

Thank you for your informative review of this manuscript. We much

appreciate your advice.
Yours sincerely,

Roberta Caruso, Ph.D. (she/her/hers)
Associate Editor

Physical Review Letters

Email: prl@aps.org
https://journals.aps.org/prl/

NEWS FROM THE PHYSICAL REVIEW JOURNALS

PRL now publishes End Matter
https://go.aps.org/endmatter

Im webmail




From <pre@aps.org>
To <hudomal@ipb.ac.rs>
Date 2023-04-29 20:53

Subject To_referee HUDOMAL _ I m we b ma | |

Re:

Dear Dr. Hudomal,

Thank you very much for reviewing this manuscript for
Physical Review E. We have followed your recommendation and accepted it for
publication.

We recognize that providing a high quality evaluation of a paper
submitted to the Physical Review requires substantial effort and time.
Given that our referees are often busy with a number of
responsibilities, we are particularly grateful for your help. We look
forward to your future contributions to our journals, both as a
referee and as an author.

Yours sincerely,

Juan-Jose Lietor-Santos
Associate Editor

Physical Review E

Email: pre@aps.org
https://journals.aps.org/pre/
Follow us on Twitter @PhysRevE

NEWS FROM THE PHYSICAL REVIEW JOURNALS

PRX Life is open for submissions: APS will cover APC fees until 2024
https://go.aps.org/3Xql8Pb

Meet the new APS Editor in Chief: Randall Kamien
https://go.aps.org/3XyJzvX




From <pri@aps.org>
To <hudomal@ipb.ac.rs>
Date 2023-05-16 13:43

subies T retree upowa. I Im webmail

Re:

Dear Dr. Hudomal,

Thank you for your informative review of this manuscript. We much
appreciate your advice.

Yours sincerely,

Martin Rodriguez-Vega, Ph.D. (he/him/his)
Associate Editor

Physical Review Letters

Email: prl@aps.org
https://journals.aps.org/prl/

Follow us on Twitter @PhysRevLett

NEWS FROM THE PHYSICAL REVIEW JOURNALS

View PRL’'s newly updated sectioning scheme
https://go.aps.org/3CPGz6f

PRX Life is open for submissions: APS will cover APC fees until 2024
https://go.aps.org/3Xql8Pb
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From
Sender
To
Reply-To
Date

e —— |;B webmail

Eva Jelinek (admin) <notifications@email.scholasticahg.com=>
<notifications@email.scholasticahg.com>

Ana Hudomal <ana.hudomal@scl.rs>

<conversationdl @email.scholasticahq.com>
2023-07-04 11:19

Scholastica Your modern academic Journal management platform

Manuscript Discussion

Eva Jelinek (admin) replied to a discussion on the manuscript:_
I (. .7)

Dear Ana Hudomal,

thank you for submitting the referee report.

Your effort is greatly appreciated.

At this stage the decision sent to the authors has been to revise
and resubmit.

If the authors resubmit the manuscript we hope to send you the
revised version.

Best wishes,
Eva

Editorial board's determination
Revise and resubmit
Comments from the editor

Dear I

We have received the referee reports for your paper | 5G5GzGTGTGNG
. \ou

may find them enclosed.



Subject
From
Sender
To
Reply-To
Date

Review successfully submitted we b ma | |
Quantum <notifications@email.scholasticahg.com> I

<notifications@email .scholasticahg.com=>
Ana Hudomal <ana.hudomal@scl.rs>
Scholastica <noreply@email.scholasticahg.com>

2023-10-19 02:01
Your modern academic journal management platform

Hello Ana Hudomal,

Congrats!

Your review has
been successfully
submitted

Your review for
_ has been successfully submitted to Quantum. The editors

have been notified.

You can go back and read your review at anytime by logging into your

Scholastica account and clicking "My Reviews".

Read your review

If you have any questions you can contact Quantum directly at

info@quantum-journal.org

Scholastica on Twitter | Scholastica on Facebook




Subject SciPost: Report acknowledgement we b ma | |
From SciPost Refereeing <refereeing@scipost.org> I
Sender <refereeing=scipost.org@mg.scipost.org>

To <ana.hudomal@scl.rs>
Date 2022-01-03 14:18

Dear Dr Hudomal,

Many thanks for your Report on Submission

o [

Your Report has been vetted through and is viewable at the Submission's page.
Many thanks for your collaboration,

The SciPost Team.

Journals Submissions Commentaries Theses Login




From SciPost Refereeing <refereeing@scipost.org=
Sender <refereeing=scipost.org@mag.scipost.org>
To <ana.hudomal@scl.rs=
Date 2021-12-09 15:06

Subject  SciPost: Report acknowledgement I m we b ma | I

Dear Dr Hudomal,

Many thanks for your Report on Submission

o [

Your Report has been vetted through and is viewable at the Submission's page.
Many thanks for your collaboration,

The SciPost Team.

Journals Submissions Commentaries Theses Login




Connecting research and researchers
o Ana Hudomal v _D_ English v

‘ Search the ORCID registry... n

Ana Hudomal

.https://orcid.org/OOOO-0002-2782-2675 D = > Showrecord summary

Personal information

Emails & domains >

Verified email domains

ipb.ac.rs

Other IDs >

Scopus Author ID: 56422490800

Activities Expand all

> Employment (2)

> Works (13)

v Peer review (1 review for 1 publication/grant)

v Review activity for npj quantum information. (1)
journal

ISSN: 2056-6387

Review date: 2021 Type: review Role: reviewer Show less detail View

Review identifier(s)
SOURCE-WORK-ID: df722f99955f55c4653b28aef7a3dfed

Convening organization

SpringerNature (London, GB)
How many people are using ORCID?

Source: Nature Publishing Group


https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
http://www.scopus.com/inward/authorDetails.url?authorID=56422490800&partnerID=MN8TOARS
http://www.scopus.com/inward/authorDetails.url?authorID=56422490800&partnerID=MN8TOARS
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VIl International School and Conference on Photonics

Belgrade, Serbia, August 23 — August 27, 2021

Institute of Phvsics Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
Phone: +381 11 3713 012; e-mail: photonica2021@ipb.ac.rs, www.photonica.ac.rs

Dr. Ana Hudomal

Scientific Computing Laboratory
Institute of Physics Belgrade, Serbia
University of Leeds, UK

Belgrade, June 8% 2021

Dear Dr. Hudomal,

On behalf of the Organizing Committee of the International School and Conference on Photonics, we
are pleased to invite you to the PHOTONICA 2021 conference scheduled from August 23 till
August 27 2021 in Belgrade, Serbia. This conference will be organized by the Institute of Physics
Belgrade, Optical Society of Serbia and Serbian Academy of Sciences and Arts.

It is our special pleasure to invite you to attend the meeting and present a progress report lecture (20
min). The lecture is expected to contain a review and up-to-date progress in the specific field.

We would be honored if you could accept this invitation and accordingly send us the title of your
lecture and short biography, to be included on the conference website. The abstract of the lecture, 1
page in length, should be uploaded on the Photonica 2021 upon your registration by June, 25,

Should you have any question please don't hesitate to contact us.

Yours sincerely,

Marina Lekic

Chair of the Organizing Committee

Cell: +381 64 247 2404

e-mail: lekic@ipb.ac.rs
photonica2021 @ipb.ac.rs



mailto:photonica2021@ipb.ac.rs
http://www.photonica.ac.rs/
http://www.photonica.ipb.ac.rs/
mailto:lekic@ipb.ac.rs
mailto:photonica2021@ipb.ac.rs

PHOTONICA 2021 timetable (Main hall)

Monday, August 23" Tuesday, August 24" Wednesday, August 25™ Thursday, August 26™ Friday, August 27"
Chair: B.Jelenkovié Chair: M. Zivi¢ Chair: Z. Grujié Chair: P. Mihailovi¢ Chair: Lj.HadzZievski
09.00-09.35 F. Nori (online) 09.00-09.35 C. Eggeling (online) 09.00-09.35 D. Budker (online) 09.00 — 09.35 M. Smit (online)
09.35-09.45 Discussion break 09.35-09.45 Discussion break 09.35-09.45 Discussion break 09.35-09.45 Discussion break

09.45-09.55 Discussion break
| 09.55-10.25 D. Smirnova (online) |

09.45-10.20 F. Nori (online) 09.45-10.20 C. Eggeling (online) 09.45-10.20 D. Budker (online) 09.45 — 10.20 M. Smit (online)

10.20-10.40 Coffee break | 10.20-10.40 Coffee break | 10.20 - 10.40 Coffee break | 10.20-10.40 Coffee break
Chair: J. Petrovi¢ Chair: I. Drvenica Chair: N.Bulgakova Chair: P. Belicev 10.25-10.45 Coffee break ‘

} Chair: N. Stojanovic

10.45-11.15 N. Bulgakova |
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Photonica 2021 Progress Reports

Proposal for realizing quantum scars in the tilted 1D Fermi-Hubbard
model

J.-Y. Desaules', A. Hudomal'?, C. J. Turner', Z. Papi¢!

1School of Physics and Astronomy, University of Leeds, United Kingdom
nstitute of Physics Belgrade, University of Belgrade, Serbia
e-mail:ana.hudomal @ipb.ac.rs

Understanding how closed many-body quantum systems evolve in time when taken out of their
equilibrium state is an active field of research. While many such systems rapidly return to their
equilibrium state, in accordance with fundamental principles of quantum statistical mechanics, much of
recent work has focused on systems that fail to do so as a consequence of ergodicity breaking. The
inability of nonergodic systems to act as heat reservoirs for their smaller parts has been traditionally
known to affect the entire spectrum of the system. However, there has been a flurry of interest in weak
ergodicity breaking phenomena. The latter refers to the emergence of a dynamically decoupled subspace
within the many-body Hilbert space, in general without any underlying symmetry, spanned by
ergodicity-breaking eigenstates. In recent experiments on interacting Rydberg atom arrays, weak
ergodicity breaking was observed via persistent revivals following the global quench of the system,
prompting the name “quantum many-body scarring” by analogy with the phenomenon of quantum scars
in single-particle system.

Motivated by recent observations of ergodicity breaking due to Hilbert space fragmentation in 1D
Fermi-Hubbard chains with a tilted potential [1], we show that the same system also hosts quantum
many-body scars in a regime U=A>>] at electronic filling factor v=1 [2]. We numerically demonstrate
that the scarring phenomenology in this model is similar to other known realizations such as Rydberg
atom chains, including persistent dynamical revivals and ergodicity-breaking many-body eigenstates.
At the same time, we show that the mechanism of scarring in the Fermi-Hubbard model is different
from other examples in the literature: the scars originate from a subgraph, representing a free spin-1
paramagnet, which is weakly connected to the rest of the Hamiltonian’s adjacency graph. Our work
demonstrates that correlated fermions in tilted optical lattices provide a platform for understanding the
interplay of many-body scarring and other forms of ergodicity breaking, such as localization and Hilbert
space fragmentation.

Figure 1. Adjacency graph of the effective model.

REFERENCES
[1] S. Scherg et al., arXiv:2010.12965 (2020).
[2] J.-Y. Desaules, A. Hudomal, C. J. Turner, Z. Papi¢, Phys. Rev. Lett. 126, 210601 (2021).
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Exploring the Phase Diagram of Quantum Many-Body Scars with
Programmable Rydberg Atom Arrays

A. Hudomal
Institute of Physics, Belgrade, Serbia
e-mail: ana.hudomal @ipb.ac.rs

Quantum many-body scarring is a form of weak ergodicity breaking, where specific initial states exhibit
non-thermalizing dynamics despite the system's overall chaotic behavior [1]. We use programmable
Rydberg atom arrays to explore the interplay between scarring and quantum criticality. Contrary to
expectations [2], our previous numerical study revealed the persistence of quantum many-body scarring
across the Ising critical point in the effective PXP model [3]. A detailed dynamical phase diagram of
the one-dimensional PXP model with a varying chemical potential was mapped out using extensive
numerical simulations. Notably, a continuous family of scarred states was identified, spanning both
sides of the phase transition. We now experimentally verify this phase diagram using QuEra's Aquila
device [4]. We also investigate the role of the Kibble-Zurek mechanism and defect formation during
the preparation of the initial state, as well as the effects of defect density and type on the scarred
dynamics. Finally, we discuss how our work can be extended to two spatial dimensions and various
lattice geometries, where potentially richer phase diagrams and previously unseen families of scarred
states may be discovered.
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Figure 1. Dynamical phase diagram of the PXP model with chemical potential [3].
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Simulating quantum many-body scars with Rydberg atoms
12:10 pm — 12:30 pm

Presenter: Ana Hudomal (Institute of Physics Belgrade)

Quantum many-body scarring is a form of weak ergodicity breaking, where specific initial states exhibit non-thermalizing
dynamics in non-integrable systems that otherwise satisfy the eigenstate thermalization hypothesis. In this talk we will discuss how
to use programmable Rydberg atom arrays to explore the interplay between scarring and quantum criticality. Contrary to
expectations, recent numerical studies reveal that scarring persists across the Ising critical point in the effective PXP model, with
a continuous family of scarred states spanning both sides of the phase transition. We will present experimental validation of the
resulting dynamical phase diagram on QuEra's Aquila device. Additionally, we will discuss the role of the Kibble-Zurek
mechanism and defect formation during the preparation of the initial state, as well as the effects of defect density and type on

the scarred dynamics.
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Bridging quantum criticality via many-body scarring
8:00 am — 8:12 am

Presenter: Aiden L Daniel (University of Leeds)

Authors: Ana Hudomal (Institute of Physics Belgrade), Zlatko Papic (University of Leeds), Jean-Yves Desaules (Institute of Science and
Technology Austria), Guo-Xian Su (Heidelberg University), Andrew Hallam (University of Leeds), Jad Halimeh (INO-CNR BEC Center and
Department of Physics, Uni Trento)

Collaboration: UNIVERSITY OF LEEDS; UNIVERSITY OF BELGRADE; QUERA; HEFEI NATIONAL LABORATORY

Quantum dynamics in certain kinetically-constrained systems can display a strong sensitivity to the initial condition, wherein some
initial states give rise to persistent quantum revivals—a type of weak ergodicity breaking known as “quantum many-body scarring”
(QMBS) due to mid spectrum "scarred” eigenstates. Another well-known phenomena is quantum criticality which, in contrast,
concerns the properties of ground states. While initially appearing as independent properties, we show that this picture can be
much richer in systems that display QMBS dynamics from a continuous family of initial conditions: As the system is tuned across the
critical point while at the same time deforming the initial state, the dynamical signatures of QMBS at intermediate times can undergo
an apparently smooth evolution across the equilibrium phase transition point. Remarkably the dynamics exactly at the critical point
also displays profound ergodicity breaking. We demonstrate this using the PXP model—a paradigmatic model of QMBS. Using exact
diagonalization and matrix product state methods, we map out the dynamical phase diagram of the PXP model with the quenched
chemical potential. We demonstrate the existence of a continuous family of initial states that give rise to QMBS and formulate a
ramping protocol that we use to prepare such states on QuEra’s quantum simulator where we find great agreement. Our results show
the ubiquity of scarring in the PXP model and highlight its intriguing interplay with quantum criticality.

Funding acknowledgement

Leverhulme Trust Research Leadership Award No. RL-2019-015. J.-Y.D. support3e by EPSRC Grant No. EP/R513258/1. A.H. funding
by Institute of Physics Belgrade, through a grant by Ministry of Science, Technological Development, and Innovations of the Republic
of Serbia. |.C.H. acknowledges funding from the European Research Council (ERC) and innovation programm (Grant Agreement No.
948141) — ERC Starting Grant SimUcQuam, and by Deutsche Forschungsgemeinschaft — EXC2111 — 390814868.
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The 21st Symposium on Condensed Matter Physics - SFKM 2023, Belgrade - Serbia

Observation of Many-Body Scarring in a Bose-
Hubbard Quantum Simulator

Guo-Xian Su®™¢, Hui Sun®¢, Ana Hudomal?¢, Jean-Yves Desaules®, Zhao-
Yu Zhou*"¢, Bing Yang', Jad C. Halimeh®, Zhen-Sheng Yuan®"¢, Zlatko
Papi¢® and Jian-Wei Pan*"*

“Hefei National Laboratory for Physical Sciences at Microscale and Department of Modern Physics,
University of Science and Technology of China, Hefei, Anhui, China
®Physikalisches Institut, Ruprecht-Karls-Universitdt Heidelberg, Germany
‘CAS Center for Excellence and Synergetic Innovation Center in Quantum Information and Quantum
Physics, University of Science and Technology of China, Hefei, Anhui, China
“Institute of Physics Belgrade, University of Belgrade, Serbia
¢School of Physics and Astronomy, University of Leeds, United Kingdom
Department of Physics, Southern University of Science and Technology, Shenzhen, China
IINO-CNR BEC Center and Department of Physics, University of Trento, Italy

Abstract. Quantum many-body scarring has recently opened a window into novel mechanisms
for delaying the onset of thermalization by preparing the system in special initial states, such as
the Z, state in a Rydberg atom system. Here we realize many-body scarring in a Bose-Hubbard
quantum simulator from previously unknown initial conditions such as the unit-filling state [1].
Our measurements of entanglement entropy illustrate that scarring traps the many-body system
in a low-entropy subspace. Further, we develop a quantum interference protocol to probe
unequal-time correlations, and demonstrate the system’s return to the vicinity of the initial state
by measuring single-site fidelity. Our work makes the resource of scarring accessible to a broad
class of ultracold-atom experiments.
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FIGURE 1. Mapping the PXP model onto a tilted Bose-Hubbard quantum simulator.
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1. Su, G.-X. et al., Phys. Rev. Research 5, 023010 (2023).
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Observation of many-body scarring in a Bose-Hubbard quantum
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of Science and Technology, China — >LMU Munich, Germany — ®University of
Science and Technology of China

Quantum many-body scarring has recently opened a window into novel
mechanisms for delaying the onset of thermalization by preparing the system in
special initial states, such as the Z, state in a Rydberg atom system. Here we
realize many-body scarring in a Bose-Hubbard quantum simulator from previously
unknown initial conditions such as the unit-filling state [1]. Our measurements of
entanglement entropy illustrate that scarring traps the many-body system in a
low-entropy subspace. Further, we develop a quantum interference protocol to
probe unequal-time correlations, and demonstrate the system’s return to the
vicinity of the initial state by measuring single-site fidelity. Our work makes the
resource of scarring accessible to a broad class of ultracold-atom experiments.

[1] G.-X. Su et al., arXiv:2201.00821 (2022).
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Q 22: Poster Il

Q 22.23: Poster

Tuesday, March 7, 2023, 16:30-19:00, Empore Lichthof

selection status for this contribution: {according to the sessions' setting v }

Quantum many-body scars in a Bose-Hubbard quantum simulator —
*GUOXIAN SUL, JEAN-YVES DESAULESZ, ANA HUDOMALZ:3, AIDEN DANIELZ, JAD HALIMEH?,

ZHEN-SHENG YUAN>, JIAN-WEI PAN, and ZLATKO Papic2 — 1Physikalisches Institut,
Ruprecht-Karls-Universitat Heidelberg, Im Neuenheimer Feld 226, 69120
Heidelberg, Germany — 2School of Physics and Astronomy, University of Leeds,
Leeds LS2 9JT, UK — 3Institute of Physics Belgrade, University of Belgrade, 11080
Belgrade, Serbia — 4Munich Center for Quantum Science and Technology (MCQST),
Schellingstrae 4, D-80799 Miinchen, Germany — 2Hefei National Laboratory for

Physical Sciences at Microscale and Department of Modern Physics, University of
Science and Technology of China, Hefei, Anhui 230026, China

Quantum many-body scarring is a phenomenon where a chaotic system prepared
in special initial conditions exhibits long-lived oscillations. It presents a novel
mechanism for delaying the onset of thermalization. We realize many-body scars
in a Bose-Hubbard quantum simulator, which hosts an abundance of scar states.
We show the slowed growth of entanglement entropy in scarred dynamics. And we
investigate the ubiquity of scarring and its interaction with quantum criticality. Our
work makes the resource of scarring accessible to a broad class of ultracold-atom
experiments and enables the study of such phenomena in fundamental physics
such as lattice gauge theories.
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Bulletin of the American Physical Society

APS March Meeting 2022
Volume 67, Number 3

Monday-Friday, March 14-18, 2022; Chicago

Session Z50: Quantum Many-Body Scars
11:30 AM-1:42 PM, Friday, March 18, 2022
Room: McCormick Place W-474A

Sponsoring Unit: DCMP
Chair: Sanjay Moudgalya, Caltech

Abstract: Z50.00009 : Quantum many-body scars in tilted optical lattices*
1:06 PM-1:18 PM

4= Abstract =»

Presenter:
Ana Hudomal
(Univ of Leeds)

Authors:
Ana Hudomal
(Univ of Leeds)

Jean-Yves M Desaules
(Univ of Leeds)

Christopher J Turner
(Univ of Leeds)

Zlatko Papic
(Univ of Leeds)

Ultracold atoms in optical lattices provide a versatile and finely tunable platform for the study of non-equilibrium many-body phenomena. Quantum many-
body scars -- a form of weak ergodicity breaking -- have been found in a variety of theoretical models, but their experimental realizations remain scarce. We
numerically investigate a tilted 1D optical lattice and find characteristic signatures of quantum many-body scarring, including persistent dynamical revivals,
slow growth of entanglement entropy, and the presence of non-thermalizing eigenstates. These signatures of weak ergodicity breaking occur near
commensurable values of tilt and interaction energy scales, and their origin is shown to be related to the emergence of regular substructures in the
adjacency graph of the model.

*A.H. acknowledges support by the Leverhulme Trust Research Leadership Award RL-2019-015 and funding provided by the Institute of Physics Belgrade,
through the grant by the Serbian Ministry of Education, Science, and Technological Development.
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Quantum scars of bosons with correlated hopping — *Ana HubomaLl:2, lvana
VASIC2, NicoLAS REGNAULT34, and ZLATKO PapIcl — 1School of Physics and
Astronomy, University of Leeds, United Kingdom — 2Institute of Physics Belgrade,
University of Belgrade, Serbia — 3Joseph Henry Laboratories and Department of
Physics, Princeton University, USA — 4Laboratoire de Physique de I’'Ecole Normale
Supérieure, ENS, CNRS, Paris, France

Recent experiments have shown that preparing an array of Rydberg atoms in a
certain initial state can lead to unusually slow thermalization and persistent
density oscillations [1]. This type of non-ergodic behavior has been attributed to
the existence of “quantum many-body scars”, i.e., atypical eigenstates that have
high overlaps with a small subset of vectors in the Hilbert space. Periodic
dynamics and many-body scars are believed to originate from a “hard” kinetic
constraint: due to strong interactions, no two neighbouring Rydberg atoms are
both allowed to be excited. Here we propose a realization of quantum many-body
scars in a 1D bosonic lattice model with a “soft” constraint: there are no
restrictions on the allowed boson states, but the amplitude of a hop depends on
the occupancy of the hopping site. We find that this model exhibits similar
phenomenology to the Rydberg atom chain, including weakly entangled
eigenstates at high energy densities and the presence of a large number of exact
zero energy states [2].

[1] H. Bernien et al., Nature 551, 579 (2017).

[2] A. Hudomal et al., Commun. Phys. 3, 99 (2020).
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Quantum many-body scars in tilted Fermi-Hubbard chains — ¢JEAN-YVES
DEsAULESL, ANA HUuDOMALL:2, CHRISTOPHER TURNERL, and ZLaTko PaPIcl — 1School of
Physics and Astronomy, University of Leeds, Leeds, United Kingdom — 2Institute of
Physics Belgrade, University of Belgrade, Belgrade, Serbia

Motivated by recent observations of ergodicity breaking due to Hilbert space
fragmentation in 1D Fermi-Hubbard chains with a tilted potential [Scherg et al.,
arXiv:2010.12965], we show that the same system also hosts quantum many-body
scars in a regime U=A>] at electronic filling factor v=1. We numerically
demonstrate that the scarring phenomenology in this model is similar to other
known realisations such as Rydberg atom chains, including persistent dynamical
revivals and ergodicity-breaking many-body eigenstates. At the same time, we
show that the mechanism of scarring in the Fermi-Hubbard model is different from
other examples in the literature: the scars originate from a subgraph, representing
a free spin-1 paramagnet, which is weakly connected to the rest of the
Hamiltonian's adjacency graph. Our work demonstrates that correlated fermions in
tilted optical lattices provide a platform for understanding the interplay of many-
body scarring and other forms of ergodicity breaking, such as localisation and
Hilbert space fragmentation.
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APS March Meeting 2021
Volume 66, Number 1

Monday-Friday, March 15-19, 2021; Virtual; Time Zone: Central Daylight Time, USA

Session Y44: Thermalization and Chaos
11:30 AM-2:18 PM, Friday, March 19, 2021

Sponsoring Unit: DCMP
Chair: Marko Znidaric, Univ of Ljubljana

Abstract: Y44.00008 : Quantum scars of bosons with correlated hopping*
12:54 PM-1:06 PM  Live

4= Abstract =»

Presenter:
Ana Hudomal
(School of Physics and Astronomy, University of Leeds)

Authors:
Ana Hudomal
(School of Physics and Astronomy, University of Leeds)

Ilvana Vasic
(Scientific Computing Laboratory, Institute of Physics Belgrade)

Nicolas Regnault
(Department of Physics, Princeton University)

Zlatko Papic
(School of Physics and Astronomy, University of Leeds)

Recent experiments on Rydberg atom arrays have found evidence of anomalously slow thermalization and persistent density oscillations, which have been
interpreted as a many-body analog of the phenomenon of quantum scars. Periodic dynamics and atypical scarred eigenstates originate from a "hard" kinetic
constraint: the neighboring Rydberg atoms cannot be simultaneously excited. Here we propose a realization of quantum many-body scars in a 1D bosonic
lattice model with a "soft" constraint in the form of density-assisted hopping. We discuss the relation of this model to the standard Bose-Hubbard model and
possible experimental realizations using ultracold atoms. We find that this model exhibits similar phenomenology to the Rydberg atom chain, including
weakly entangled eigenstates at high energy densities and the presence of a large number of exact zero energy states, with distinct algebraic structure.

*A.H. acknowledges support by the Leverhulme Trust Research Leadership Award RL-2019-015 and funding provided by the Institute of Physics Belgrade,
through the grant by the Serbian Ministry of Education, Science, and Technological Development.
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APS March Meeting 2021
Volume 66, Number 1

Monday-Friday, March 15-19, 2021; Virtual; Time Zone: Central Daylight Time, USA

Session A46: Fractional Quantum Hall Effect |
8:00 AM-11:00 AM, Monday, March 15, 2021

Sponsoring Unit: DCMP
Chair: Jie Wang, Flatiron Institute

Abstract: A46.00012 : Fractional Chiral Hinge Insulator*
10:12 AM-10:24 AM  Live

4= Abstract =»

Presenter:
Nicolas Regnault
(Princeton University)

Authors:
Nicolas Regnault
(Princeton University)

Anna Hackenbroich
(Max planck institute of quantum optics)

Ana Hudomal
(University of Leeds)

Norbert Schuch
(Max planck institute of quantum optics)

Andrei B Bernevig
(Princeton University)

We propose and study a wave function describing an interacting three-dimensional fractional chiral hinge insulator (FCHI) constructed by Gutzwiller
projection of two non-interacting second order topological insulators with chiral hinge modes at half filling. We use variational Monte Carlo computations to
characterize the model states via the entanglement entropy and charge-spin-fluctuations. We show that the FCHI possesses fractional chiral hinge modes
characterized by a central charge c=1 and Luttinger parameter K=1/2, like the edge modes of a Laughlin 1/2 state. . A numerically pristine characterization of
the bulk topology is provided by the topological entanglement entropy (TEE) correction to the area law. While our computations indicate a vanishing bulk
TEE, we show that the gapped surfaces host a two-dimensional topological order with a TEE per surface compatible with half that of a Laughlin 1/2 state, a
value that cannot be obtained from topological quantum field theory.

*ERC WASCOSYS (No. 636201) and the ERC SEQUAM (No. 863476), (EXC-2111 — 390814868). ANR-17-CE30-0013-01, DMR-2011750B. DOE Grant No.
DE-SC0016239, Schmidt Fund Grant No. 404513, NSF-EAGER No. DMR 1643312, NSF-MRSEC No. DMR-1420541 and DMR-2011750, ONR No.
N00014-20-1-2303, GBMF8685, BSF No. 2018226.
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85153523288)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85153523288&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222024%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85153523288)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85153523288&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222024%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85153523288)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85153523288&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222024%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85153523288)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85153523288&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222025%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85153523288)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85153523288&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222025%22,t
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85153523288)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85153523288&mciteCt=1&citeDocType=primary&yearFrom=2013&yearTo=2025
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222022%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222022%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222023%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222023%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222023%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222024%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222024%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222024%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85138213646)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85138213646&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222025%22,t
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85107122167)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85107122167&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222022%22,t
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85107122167)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85107122167&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222023%22,t
https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85107122167)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85107122167&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222023%22,t
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85107122167)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85107122167&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222025%22,t
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85085887612)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85085887612&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222022%22,t
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https://ezproxy.nb.rs:2071/results/results.uri?src=s&sot=mulcite&sdt=mulcite&s=REFEID(2-s2.0-85085887612)&origin=cto&featureToggles=FEATURE_DOCUMENT_RESULT_MICRO_UI:1&citeCnt=1&cite=2-s2.0-85085887612&mciteCt=1&citeDocType=primary&cluster=scopubyr,%222023%22,t
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CA NOHOCOM NPEACTAB/SAMO AOBUTHULLE
HAULUOHAAHUX NMPUSHAA
+3A XEHE Y HAYUU" Y CPBUJN, 3A 2024. TOAUHY



AHC
XYAOMOA

AHO XyaOMOA je poheHa 1991. roamHe y beorpaay.
30BpLIMAG je Matematmyky TMMHA3M)y, a  3aTUMm
OCHOBHE, MACTEP M AOKTOPCKE OKAAEMCKE CTyAMjE HA
PuUsnMiKOM PaKyATETY YHMBEpP3UTETA Yy beorpaay, ca
npoceyHom oLLeHom 10.00 Ha CBHMM HUBOMMA CTyAM|a.
AOKTOpPCKY aAMcepTtauMjy Ha Temy "Hymepuyko
MPOYYOBAHE  KBAHTHWUX  FACOBA Yy  OMTMYKMAM
PELLUETKAMA U Y CUHTETUYKMM MATHETHUM MOHsUMMA"
oaBbpaHmaa  je 2020. roamHe. Oa 2016. roauHe
3AMOCAEHA je Ha MHCTUTYTY 30 domsmky y beorpaay, rae
POAM KAO HAYYHW CapaaHWK Yy Aabopatopujm 3a
NOWMMEHY POYYHOPA Y Hayuu, y OKeupy LeHtpa
M3BPCHOCTM 3A U3Y4OBAHE KOMMAEKCHUX cnuctema. Oa

dOU3MKY HO YHUBEP3IUTETY Y AMACY Y BeAnKoj bputanumju.
HbeH UCTPOXMBAYKM PAA YCMEPEH je HA dOU3MKY
CUCTEMO CA BEAMKMM Bpojem MHTEPAryjyhimx KBAHTHMX
yecTmua. TaKBU CUCTEMM YECTO MCMOASABAjY HEODUYHE
ocobuHe Koje Hemajy MAHAQH Y KAQCHYHO] dom3mLA.
Kopuctn komnjytepcke cumyadumje M aHAAUTMYKE
METOAE 30 MPOYYABAHE OBMX MOJABA, O MOCAEAHMX
FOAMHO UCTPAXKYje TOKO3BOHE KBAHTHE BULLIEYECTUYHE
oxumke. Ao caaa je o6jaBnaa 13 HAYYHMX PAAOBA Y
4YOCOMUCUMMA  KATETOPME BPXYHCKM MERYHAPOAHM
4ACOMMCKU M MENYHAPOAHM HACOMUCU  U3Y3ETHMX
BPEAHOCTM, OA KOMX CYy HeTMpu paaa nocebHo
MCTAKHYTAO KOO MNPENOPYKE YPEAHMKA, O JEAQH je
OAQBPAH 30 HACAOBHY cTpaHy. CBOje pe3yATaTe je
MPEACTABMAO HO BEAMKOM Opojy MeNyHapOAHUX
HOYYHUX  KOHdpepeHUMjd,  YKmydyjyhm 1 jeAHo
npeAcBar€ MO MO3MBY. YYECTBOBOAQ j€ HA ABA
HALMOHAAHAO U BULLE MENYHAPOAHMX M BUAQTEPOAHMX
MCTPOXKMBAYKMX MNPOjeKaTa. PeueH3MpaAa je HayyHe
POAOBE Y MPECTMXKHMM MHOCTPOHMM HACOMUCUMMA
Kao wro cy Physical Review Letters, npj Quantum
Information 1 Quantum. 3ABPLUMAQG j& HUXKXY MY3MHKY
LLIKOAY HO OACEKY KAOBMP. MQjKa je jeaHOroauLLbe

2020. a0 2022. roamHe OOpOBMAG je  HA
MOCTAOKTOPCKOM YCOBPLLIABAY Y [PYnu 30 TEOPUJCKY

hepke Muae.

NMPEFTAEA UCTPAXUBAHA

HeAQBHO OTKPUBEHM GOEHOMEH HA3BAH KBAHTHM BULLIEYECTUHHM OXM/SLLM MPEACTABAO MOTMNYHO HOBY BPCTY KBAHTHMX
CUCTEMQA KOjU Ce HEeyobMYajeHO Cropo TEPMAAMIY)Y M MAMTE CBOjE MOYETHO CTAHE. HEOYEKMBAHO MOHALLAHE
TAKBUX CUCTEMA j€ YNOPENMBAHO CAO CAOAOAEAOM KOjU C€ MPBO MNOTMYHO OTAMNA, MOTOM Ce Bpahad Yy CBOj MPBOOUTHM
OBAMK, MOHOBO 30MP3ABA, M 3ATUM BULLIE MYTA MOHABAC TAj LMKAYC. MAKO Cy KBAHTHU OXM/sUM MPOHANEHU Y
PA3AMYUTUM TEOPUJCKUM U EKCMIEPUMEHTAAHMM MOAEAMMA M OBjALLIHEH je HUXOB MEXOHM3AM AEJCTBA, MHOMA
NUTARA U AQ/E OCTAjY HEPA3JALLIFEHA. JEAHO OA X j€ MUTAHE O MOCTOjARY BULLEYECTUHHMX OXKMAAKA Y OAM3MHM
KBAHTHMX DA3HUX MPEAC3d. L OBOr MPOjekTa je eKCnepuMeEHTOAHO MOTBPAC AMHAMMYKOT GOA3HOT AMjArpAMma
KBAOHTHUX OXMAAKA Y JEAHO] AMMEH3MM, KAO M MOTPAra 30 A0 CAAQ HEMO3HATMM OAMMAMOMA CTAA CA
OXMPSLUMMA Y ABOAMMEH3MOHAAHUM CUCTEMUMA PASAMHUTUX TEOMETPM|A. EKCnepumeHT he But1 peaAm3oBaH HA
MaWwmHKM - Aquila komnanuje QuUEra, 256-kyOUTHOM  QHOAOTHOM  KBAHTHOM  pPa4vyHaApy ©Oa3smMpaHOM  Ha
NPOrPAMABUAHUM HU30BUMA PUABEPIOBMX ATOMA KOjM j€ [EAQH OA MAAOT BP0ja TOKBUX Ypehaja HA CBETY.



