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IIpeamer: Munubeme pykoBoamona jalopatopuje o H3Gopy ap Tujane
PagenxoBuh y 3Bame HayYHH capaaHMK

Ap Tujana Panenxosuh je 3amocnena y I'pynu 3a rpaBuTanmjy, uectune u nosba MeCTHTYTA 33
(usnky y Beorpamy. V uCTpaXmBadKoM paiy paiy Ha TEeMH KOHCTPYHCAHa TEOPHje KBAHTHE
rpapuranyje u Marepuje CraHmapmHor Mozena y KOHTEKCTY MaTeMaTHYKe TEOPHje BHIIHX
kareropuja. C 003MpOM Ja HCIyHaBa cBe mpexBuheHe ycnose y ckimamy ca ITpaBHIHHKOM O
MOCTYNKY, Ha4YWHy BPEIHOBaWkAa W KBAHTHTATHBHOM WCKa3MBaWky HAyYHO-MCTPAKUBAUKHX
pesynTara MUHUCTapcTBa HayKe, TEXHOJOMIKOT pa3BOja M WHOBAalMja, carjacaH caM ca
TOKPETakEeM MOCTYIIKA U Ipeax)eM u3bop ap Tujane Panenkosuh y 3Bame HaydHu capaaHUK.

3a cacta Komucuje 3a u3bop ap Tujane PaxenkoBuh y 3Barbe HayuHU CapagHUK TIPEIAKEM:

1) np Mapxo Bojunosuh, Bummu Hay4Hu capanauk, THCTHTYT 3a ¢pu3uky y Beorpany,

2) np bpanucnas LiseTkoBuh, Hay4HU caBeTHUK, MHCTUTYT 3a ¢usuky y Beorpany,

3) npod ap Maja Bypuh, pemosrnm npodecop, Pusuuku ¢axynrer YHuBep3uTeTa Y
Beorpany.

Ip bpanucnas I{peTkoBuh

Hay4yHH caBeTHUK MHCTHUTYTA 3a Ppu3uKy

pykoBoxmial ['pyne 3a rpaBuTaLujy, Y4CTULE U [10Jba




1. BHUOI'PA®CKHU U CTPYYHHU IIOJALIN

Tujana PagenkoBuh je pohena 21.3.1992. ronune y beorpany, rae je 3aBpliiniia OCHOBHY LIKOIY
u Maremarnuky rumHa3ujy. OcHOBHe akazemcke cryauje Ha DuszndykoMm QaxkynTeTy
VYauBepsuteta y beorpany, cmep Teopujcka u ekcnepuMmeHTanHa (usuka, 3amouena je 2011.
roauHe U 3aBpinuia jyna 2016. ronune ca mpocedyHoM orieHoM 9,33. MacTtep akajieMcKe CTyauje
Ha uctoM ¢akyaTery, cmep Teopujcka U ekcriepuMeHTallHa (pU3uKa, 3aBplinia je oktoopa 2017.
TOAMHE Ca MPOCEYHOM OlleHOM 9,33, onmOpaHUBIIK MacTep paj Ha Temy ,,KBaHTHa rpaBuTanuja
Ha JI€0-TI0-I€0 PaBHUM MHOTOCTpyKocTHMa’. Mactep pax je ypalheH moj pyKOBOICTBOM JIp
Mapxka BojunoBuha, Bumer HayuHor capaanuka MHcTuTyTa 32 Qusuky y beorpany. Macrep Te3a
Harpahena je HarpagoMm “IIpod. Jby6omup hupkouh” 3a Haj60Jby MacTep Te3y TOKOM ILKOJICKE
2017/2018 rogune.

HomembOpa 2017. roquHe ymucana je JOKTOPCKE akaaeMcke cTyauje Ha Du3ndkoMm (akynTeTy
VauBepsutera y beorpanmy, yka HaydHa oONacT KBaHTHA II0Jba, YECTHIIE M TpaBHTAIHja.
Hay4yHoucTpaknBauky paja HacTaB/hba HA TeMaMa W3 KBAaHTHE T'paBUTAIM]E IO MEHTOPCTBOM JIp
Mapxka Bojunosuha, y okBupy rpymne 3a ['paButanmjy, uectuie u nossa MHCTHTYTA 32 QUBUKY Y
beorpany. JlokTopcke ctynuje 3appmuia je 4. jyna 2023. ogOpaHUBIIHA JOKTOPCKY IHUCEPTaIU]y
ca HacJIoBOM ,,KBaHTHa rpaBHUTallMja U BUIIIE TPAJIUjEHTHE TEOpHje™.

On ampuna 2018. ronune Tujana PagenkoBuh je 3anocnena y Mnctutyty 3a ¢pusuky y beorpany
Ka0 MCTpaKuBay NPUIPABHUK y TPynu 3a ['paBuTaIyjy, YeCTULE U 10Jba, YHJU j€ PyKOBOAMIIALL
np bpanucnas LiserkoBuh. OmiaykKy O HEHOM CTHIABy HCTPAXKHBAYKOT 3Bamba HCTPAKHMBAU
capaaHuK Hay9HO Behe noneno je 29. cemrembOpa 2020.

Opn anpuna 2018. Hajmpe Kao MCTpa)kMBad MPUIIPABHUK a KaCHHU)J€ Ka0 MCTPAKUBAY CapaTHUK
aHrakoBaHa je Ha Bumle jJomMahux mnpojekara (UHAHCUPAHUX Of CTpaHe MuHHCTapcTBa
MPOCBETEe, HAyKe W TEXHOJOIIKOT pa3Boja u Ponma 3a Hayky PemybOmmke CpOuje. Hajmpe, on
2018. romuHe Owuna je aHTra)kKoBaHa Ha TMPOJEeKTY OCHOBHUX HCTpaxuBama ,,Dusnuke
UMIUTMKauje MonugukoBaHor npoctopspemena™ (OH171031) MunucrtapcTBa npocBere, Hayke
U TexHoJomKor pas3Boja PemyGmuke CpOuje, xojum je pykoBoauna npod. ap Maja Bypuh,
npodecopka Pusuuxor Qaxynrera Yuusep3utera y beorpamy. Toxom 2020. romune Omna je
aHra)kOBaHa M Ha jeIHOTOAMIIHEM MpOjeKTy ,,Symmetries and Quantization 2020“ mporpama
Srjacropa” ®ouga 3a Hayky Pemybmmke CpoOuje (6427195), xojum je pykoBomuo np Krop
CanowMm, BumM HayuyHu capagHuk WHctuTyTa 3a ¢usuky y beorpany. 3atum, on 2020. no 2022,
Owra je unaH mpojekTa ,,Symmetries and Quantization - 2020-2022%, 6unarepaaHOTr MpOjeKTa
m3mehy Ilopryrama u Cpouje (337-00-00227/2019-09/57), MunuctapcTBa mpocBeTe, Hayke U
TexHoJomKor pa3Boja Penmybmuke CpoOuje, kojum je pykoBoauo ap Hrop Camom. Tpenytho,
Tujana PanenkoBuh yuecTByje Ha MpOjeKTy 4YMju je pykoBoawian JIp Mapko Bojunosuh,



»Quantum Gravity from Higher Gauge Theory 2021% (7745968), nporpama ,,Uneje” @onna 3a
Hayky Pemy6nuke CpoOuje.

W3 Teme nokropara, KaHIWAATKWIa je oOjaBuia TpH paaa kareropuje M21 u jeman pan
kareropuje M22. Ilopen Tora, Ha TeMaMma Koje HUCY Be3aHE 3a TeMy JIOKTopaTa 00jaBuiIa je jeaH
M?22 pan.

Kanmunarkuma je Onia mojlasHUK OpOjHUX IIKOJIA 32 CTYACHTE JOKTOPCKHUX CTyadja: ‘“‘Summer
School on General Relativity” y WcrpaxuBaukoj cranumnu Iletnuna 2016. romgune,
CERN-SEENET-MTP mxone "New Trends in High Energy Theory" YumBep3urera y Coduju
(byrapcka) 2017. romuue, “Summer School on High Energy Physics” y HcrpaxuBaukoj
cranunu [letanna 2018. romune, CERN-SEENET-MTP mkone "High Energy and Particle
Physics: Theory and Phenomenology" y Humry 2018. rogune, BS2019: SEENET-MTP Balkan
school on High Energy and Particle Physics: "Theory and Phenomenology" y Jamunu (I'puka)
2019. romune, SEENET-MTP mxone “Computational Methods in Theoretical Physics” y
KpajoBu (Pymynuja) 2020. rogune, xao u Second Training School of COST Action CA18108
"Quantum gravity phenomenology in the multi-messenger approach" y beorpany 2022. rogune.

2. HNPEIIEJ HAYYHE AKTUBHOCTH

Jlocananimy HayqHO HCTpakuBadku pad Ap Tujane PagenkoBuh, Moxke ce KiIacupUKOBaTH y TpU
OCHOBHA MPaBIIa.

e @opmymanuja KIacHuYHEe TeopHje, Tj. KoHcTpykumja 2BF, omHocHo 3BF nejctBa, ca
Be3aMma 3a Janr-MwuicoBo, Kmaja-T'opaonoso, [IupakoBo, BajaoBo u Majopana nosse, y
WHTEpakuju ca AjHmTajH-KapraHoBoM TpaBUTaIMjoM y OOJMKY MpujaroheHoM 3a
CrpoBoljeme TMpollenype KOBapHjaHTHE KBaHTH3alWje (KBaHTH3AalMOHA MPOIEaypa
CIIUHCKE TICHE).

[Tocmarpana je renepanusanuja BF Teopuje y popmanusmy Teopuje kareropuja - 13B. 2BF,
ogHocHo 3BF Teopuja, ca oarosapajyhoMm 2-rpynom, OTHOCHO 3-TpymoM, TIejil CUMETpHja.
Koncrpyucano je 2BF nejctBo 3a JaHr-MuiicoBo 1moJbe KOje MHTEparyje ca rpaBUTaIldjoM, Kao u
onroBapajyha 3BF nejctBa koja omucyjy Kmaju-T'opnonoo, /upakoBo, BajnoBo u Majopana
1moJke, Koja uHTeparyjy ca Ajamraja-KapranoBom rpaBuranujoM. JI€jCTBO je HAaMMCaHO Y OOIUKY
30Mpa TOIOJIOMIKOT Jiejla U CEeKTopa ca Be3ama, MpuiaroleHo 3a CrpoBoleme KOBapHjaHTHE
KBaHTHU3AI[MOHE TIPOIICype KapaKTePUCTUIHE 3a MOJIesie CITMHCKe nieHe. [IpenucaH je nenokynan
CrangapaHu Mofien y OBOM OONMKY M Mpelo3HaTa je HOBa Ipymna CUMETpHje Koja oapehyje
CIIeKTap MaTepuje IPUCYyTHE y TeOpUju. Pe3ynTaru oBOT HCTpaKUBamba Cy MPEACTABILEHH Y Pady:

T.Radenkovi¢, and M.Vojinovi¢,
Higher gauge theories based on 3-groups,



Journal of High Energy Physics, 10, 222 (2019), U®=5.875 (3a 2019. roauny),
DOI: https://doi.org/10.1007/JHEP10%282019%29222.

e AmHanmu3a KJIacHYHE Teopuje. XaMUITOHOBA aHAIN3a U ofipehBame yKymHe rpyme reji
cumerpuja 3BF nejcTaa.

Tujana PanenxkoBuh ce y OKBUpPY CBOI' Hay4HO HCTPaXXMBAYKOT paga OaBHUia aHAJIU30M
XamuntoHoBe cTpykType 3BF Teopuje. Y okBHUpY OBe TeMe ofpelheHa je KoMIUIeTHaA Tejil rpyIma
cumerpuje Tononomkor 3BF nejctBa, cripoBohemeM KOMIUIETHE XaMWITOHOBe aHanuze 3BF
JejcTBa 3a TPOM3BOJbHY ceMUCTpUKTHY JlujeBy 3-rpymy, kopucrehm [lupakoBy mpouemypy.
OnpehuBame yKyImHe Tpyle I'ejil CUMETPHje je BaKaH KOpaK y KaHOHCKOM KBaHTOBamy TE€OpHje
komruieTHor  CTaHAapiHOT  MOJeNa  €JIEMEHTApHHX YeCTHIIa ca HMHTEPaKIHjoM ca
Ajamtaja-KapranoBom rpaButanjom, hopmynucade kao 3BF aejcTBo ca Be3ama. JJooujeHo je
Ja ce rpymna rejil CUMETpHja CacToju ce Of meT Bpcra TpaHchopmanmja: G-, H-, L-, M- u N
-tpancopmanuja. [lokazano je ma je pazmarpaHa Teopvja MHBapHjaHTHA Ha nudeomopdusme,
jep je 3BF nejctBo ca Bezama MaHU(ECTHO KOBAPHjaHTHO, a Ipylia JOKAJIHUX TpaHCIalMja ce
nobWja Kao TOATpYyNa JUPEKTHOT TPOW3BONA YKYNHE TejiI Tpyle CHUMEeTpuja u
Eno-Tajren6onmoBux TtpaHnchopmaiija. Pesynrarm oBOr HCTpakMBama Cy NPEIACTaBILEHU Y
pamoBuMa:

T.Radenkovi¢, M. Vojinovi¢,

Hamiltonian Analysis for the Scalar Electrodynamics as 3BF Theory,
Symmetry 12, 620 (2020), Ud=2.713 (3a 2020. roauny),

DOI: https://doi.org/10.3390/sym12040620.

T.Radenkovi¢, M.Vojinovic,

Gauge symmetry of the 3BF theory for a generic semistrict Lie three-group,
Classical and Quantum Gravity 39, 135009 (2022), U®=3.853 (3a 2021. roauny),
DOI: https://doi.org/10.1088/1361-6382/ac6b78

e Jlpyru kopak KoBapujaHTHE KBaHTH3alMOHe mpolenype. Popmynanuja 3BF cyme no
CTambUMa M IIPOBEpa J1a je KOHCTpyHcaHa cyMa MHBapHjanTHa rpu [laxuepoBum
[OTE3HMa.

KoBapujanTHa KBaHTH3aIlOHAa MpOIEAypa Ce€ MOXKE MOJCIUTH HAa TPU TIIaBHA Kopaka. [IpBo,
neduHMIIe ce KIACUYHO JICJCTBO KOj€ YMHE JBA CEKTOpA: CEKTOP TOTOJIOIIKE TEOPH]E U CEKTOP
KOju 4YMHE Be3e. 3atuM, Kopuinhewmem anredbapcke ctpykrype (JIujeBe rpyme) xoja oaromapa
TOTIOJIOIIIKOM CEKTOpY TeOopHuje ACPHUHHUIIEC Ce CyMa M0 CTalkuMa HE3aBHCHA O]l TPHAHTYIIAIH]E.
Haj3an, HamerameM Be3a Ha TOIMOJIONIKY CyMy IO CTambuMa A00Hja ce cyMa Mo CTamuMa Koja
oArosapa mpanoj (puznukoj Teopuju. Kao npyru kopak koBapujaHTHE KBAHTH3AaLMOHE NPOLIEAYpE,
pasMarpaHa je TOTMOJOIIKA CyMa IO CcTamuMa Z, KOHCTPyHCaHa 3a KJIACHYHO Tomojomko 3BF


https://doi.org/10.1007/JHEP10%282019%29222
https://doi.org/10.3390/sym12040620
https://doi.org/10.1088/1361-6382/ac6b78

JIeJCTBO 3a OMIITYy 3-Tpyny M 4-JIMMEH3MOHAIHY NPOCTOPBPEMEHCKY MHOTOCTPYKOCT M4.

Koncrpyuncana cyma mo cramuma crieridjainan je ciaydaj [loprepose Tomnosnonike KBaHTHE TEOpH]e
nojbai3ad = 4 un = 3 U TOMOJOIIKA je UHBAPHUjaHTa 4-AMMEH3UOHATTHE MHOTOCTPYKOCTH, IITO
je yTBpheHO MCIUTHBamkEeM HheHe MHBapHujaHTHOCTH npu IlaxnepoBum morezuma. OBa cyma 1o
CTamMMa je TeHepalu3aluja CyMe Mo cTramuMa Kojy cy dopmymucanu Xupemu, [1dajpep u
ITonecky 3a cimywaj 2BF nejctBa ca oxaroapajyhoM cTpykTypoM 2-rpyre. PesynTaTu oBor
UCTPaKMBama Cy MPEICTaBIbEHU Y paay:

T.Radenkovi¢ and M. Vojinovi¢,

Topological invariant of 4-manifolds based on a 3-group,

Journal of High Energy Physics 07, 105 (2022), U®=6.376 (3a 2021. roquny),
DOI: https://doi.org/10.1007/JHEP07%282022%29105

e FEHo-Tajrenbonmose Tpancopmaryje u audeomopduszam cumerpuja 'y nBF
TeopHjama.

Ocum Tora, Tujana PanenkoBuh ce 6aBwmiia m TeMOM Koja HUje OHJIa Y OKBUPY H-EHOT JIOKTOpAra.
VY O0KBHpY OBOI' HAayyHO HCTpPa)XMBAuykKor IpaBlia, OHa je ucTpaxuBaia Eno-Tajrendonmose
Tpancopmarmje. Kama ce pacmpaBba 0 Tejy  cuMeTpHjamMa OMJIO Koje  Teopwje,
Eno-Tajren6onmoBe TpaHcdopmaliyje ce 4eCToO He aHAIU3UPA]y, 300T ’bUXOBE TPUBHJATHOCTH HA
jenHaunMHaMa KpeTama. Mmak, oBe rejii TpaHcdopmallje Urpajy BaxHy yJOTy y pasyMeBamby
CTPYKType YKyIHE TIpymne Tejil CHUMeTpHja TeopHuje, IOoCeOHO Yy Tomeny MOArpymne
mudeomopduzama. Ananusupana je Eno-TajrenbonmoBe Tpanchopmanuje u pesyaryjyhe reju
Tpylie y ONIITEM CIIy4Yajy, a 3aTHM je pa3Marpaja HBUXOBY NPUMEHY KO TOIMOJOMKHX NBF
Mofena. Pesynraru Tor uctpaxuBama 00jaBJbEHU CY Y paay:

M. Pordevi¢, T. Radenkovi¢, P. Stipsi¢ and M. Vojinovi¢,

Henneaux—Teitelboim gauge symmetry and its applications to higher gauge theories,
Universe 9, 281 (2023), Ud=2.9 (3a 2022. roguny),

DOI: https://doi.org/10.3390/universe9060281

3. EJIEMEHTU 3A KBAJIUTATUBHY OLEHY HAYYHOI' JOIIPUHOCA
3.1. KBajurter HAy4YHHMX pe3y/TaTa
3.1.1. HayyHu HUBO M 3Ha4aj pe3y/iTara, yTMlaj HAyYHUX PagoBa

VY cBoM pocanammeM pafdy, ap Tujana PagenkoBuh je o6jaBuia yKynmHO IET pajoBa, TpU paja
kareropuje kareropuje M21 (BpxyHcku MelyHapoaHM yacomuc), ¥ JBa pajaa kareropuje M22
(ucTakHyTH Mel)yHapOIHU YaCOMHCH).

Haj3nauajauju paj KaHIUIATKUELE je:


https://doi.org/10.1007/JHEP07%282022%29105
https://doi.org/10.3390/universe9060281

T.Radenkovié¢, and M.Vojinovi¢,

Higher gauge theories based on 3-groups,

Journal of High Energy Physics, 10, 222 (2019), Ud=5.875 (3a 2019. roauny),
DOI: https://doi.org/10.1007/JHEP10%282019%29222.

VY oBOM paay u3ydaBaHE Cy BHIIEC KaTeropujcke reHepanusamuje BF teopuje — 2BF u 3BF
Teopuje, ACPUHHCAHMX 3a TEHEepalM3alHje Tpyle — 2-Tpyre, OAHOCHO 3-Tpyre, y OKBUPY
dbopmanu3ma Bummx rejii Teopuja. Konkperno, koncrpycana cy 2BF, onnocHo 3BF paejctsa ca
Be3aMa Koja OMHUCYjy OueKkuBaHy AuHAMHKY Janr-MwuscoBor, Kmaju-I'opmonoBor, Jupakosor,
BajnoBor m Majopana moJspa Koja mHTEparyjy ca AjHmrajH-KapranoBom rpasutaijom. nBF
JIeJCTBO ca Be3aMa je MPUPOAHO MOJE/HEHO Ha TOIMOJIOIIKH CEKTOp M CEKTOp ca Be3ama, OOJIUKY
KOju je mpuiaroleH mporpaMmy KBaHTH3allMOHE TMpoueaype cnuHcke nene. [lopex Tora,
CTpPyKTypa 3-Tpymne IOBOIM N0 I0jaBe HOBE Tejil Tpyle Koja Jaje CIeKTap MoJba MaTepHje
MPUCYTHHUX y TEOpHjU, Oaml Kao ITO OOWMYHA Tejil Tpyma oapehyje crmekrap MepHuXx 0030HA y
Janr-MuncoBoj teopuju. OBo je omoryhuino mpenucuBame menor CraHmapJHOT Mojena Iia
rpaBuTanyjoM kao 3BF nejcTBO ca Bezama, oilakiiaBajyhu HemepTypOaTWBHY KBaHTHU3ALU]y H
TPaBUTAIMOHOT TI0Jha M TOJba Marepuje. lllTtaBuiie, mojaBa m CBOjCTBAa OBE HOBE Tejil T'pyIie
0oTBapajy MoryhHOCT HeTpuBHjaTHOT oOOjeIuIbaBama CBUX ToJjba M Moryher oOjanimema
damunnja pepMHOHa U APYTUX CTPYKTypa y CIIEKTPY MaTepuje TeopHje.

3.1.2. IuTHpaHOCT HAYYHHX PAaJOBa KAHAUAATA

VYkynaHn Opoj 1uTara pajoBa KaHIUIaTKUbe Ha 1aH 29. aBrycra 2023. roaune je mo WoS 6a3u
20, ogHOCHO 1O Scopus 6a3u 25, o Tora je 6poj xereporurara mo WoS 6asu 10, oqHOCHO TIO
Scopus 6a3m 11. [Ipema 06e 6aze, XupmoB WHIEKC KaHIUIATKALE j€ UCTH U U3HOCH 3.

3.1.3. Ilapamerpu KBaJMTeTa PaJ0Ba U YaCOMUCA

Kanmunatkuma np Tujana PagenkoBuh je o6jaBuia yKyImHO neT pajioBa y MehyHapoaHum
94acomnucuMa H To:

e 2 panay BpxyHckoM MehyHaponnom uaconucy Journal of High Energy Physics
(M®=5.875 , CHUII=1.3; ND=6.376, CHUII=1.32)

e 1 pany BpxyHckoM MehyHapoaHom yaconucy Classical and Quantum Gravity
(M®=3.853, CHUII=1.12)

e 1 pany ucrakayrom mehynapomarom gacormucy Symmetry (Md=2.713, CHUII=1.09)

e 1 pany ucrakuytom MehyHapoaaom yaconucy Universe (UD=2.9, CHUII=0.8)

bubnnomerapcku mokazaresbu Cy CyMUpaHHU Yy HapeaHO] Tadenun


https://doi.org/10.1007/JHEP10%282019%29222

no M CHUII
VYkynHo 21.717 34 5.63
Yepeameno o 4.3434 6.8 1.126
YIAHKY
VYepeameHo o 10.1335 15.75 2.615
ayTopy

3.2. Hopmupame Opoja KOayTOPCKUX Pago0Ba, NaTEHATA U TEXHUYKHUX pelleha

On 5 pamoBa kaHmuaaTkumwe 4 pama umajy 2 ayropa m 1 pag uma 4 ayrtopa. PamoBu
KaHAUJATKUIbE TIPUIAIajy KJIacu TEOPH)jCKUX PaoBa y OKBUPY NMPUPOJHUX HAayKa U YETUPH pasia
KOja MMajy JiBa ayTopa ce IMpH3Hajy ca MyHUM OpojeM M moeHa, MOK ce jegaH paj Koju MMa
YeTUPU ayTOpa HOPMHUPA.

3.3. VYdemhe y npojekTuma, NOTHPOjeKTHMA U MPOjeKTHUM 3aJaluMa
Kanpunarkuma je yaectBoBaia Ha cieaehum mpojexkTuma:

® MpojekTy MUHHUCTApPCTBA MPOCBETE, HAYKE M TEXHOJIOMIKOT pa3Boja Permybnuke Cpouje
OH171031,,®u3nuke UMIIMKaLKje MOAU(PUKOBAHOT TPOCTOPBpEMEHa”,

® 1mpojekry ,,.Symmetries and Quantization 2020" nporpama ,,Jlujaciopa” @oHIa 32 HAyKy
Peny6muke Cpouje, Tokom 2020. rogune,

® 1pojekty ,,Symmetries and Quantization - 2020-2022, GunarepaaHor npojekTa usmehy
[Topryrana u Cpb6uje (337-00-00227/2019-09/57), MunucrapctBa mpocBeTe, HayKe U
TeXHOJoUKOT pa3Boja Pemybnuke CpOuje, on 2020. roqune no 2022. rogune,

e 1pojekty ,,Quantum Gravity from Higher Gauge Theory 2021% (7745968), nporpama
,wAneje” ®onga 3a Hayky Pemybnmuke CpOuje on janyapa 2021. roguHe, ca OYeKHBaAaHUM
KpajeMm npojekra y aeremopy 2024. ronune.

3.4. YTuunaj HayYHMX pe3yJarara

VTunaj HaydYHUX pe3ynTara KaHAWIATKUEbE ce oriesia y Opojy IMTara KOju Cy HaBeACHHU Y TauKu
3.1.2 oBor mpuiora, Ka0 M y HPWIOTY O IUTHPAHOCTH. 3Hayaj pe3yarara KaHAWJATKHE je
takohe onucan y Tauku 3.1.1.

3.5. AKTHMBHOCT y HAyYHUM M HAyYHO-CTPYYHMM JAPYIITBUMA

Kanmunarkumpa je 1o mo3uBy perieH3upana paj y yaconucy European Physical Journal C.



3.6. KonkperaH 10NpHUHOC KAHAWJAATKHIbE Y peaJin3aldju pagoBa y HAQyYHUM
LHEeHTPUMA Yy 3eM/bH M HHOCTPAHCTBY

Kanaunatkuma je cBe CBOje MCTpaKUBauKe aKTUBHOCTH peanu3oBaia y MHCTUTHUTY 3a GUBHKY Y
beorpany. CBoj NONpHHOC TOKOM HCTpakMBama Jajna je y padyHamwy, WHTepHpeTalju H
IPE3EHTOBAY Pe3y/TaTa, MUCamby PajoBa U KOMyHUKAIUJU Ca PEe3CHTUMA.

3.7. VYBonna npegaBama Ha KoOHdepeHIUjama, IPyra NpeAaBamba U AKTHBHOCTH

Tokom poktopckux ctynuja, Tujana PanenxkoBuh je Ha MHOroOpojHuM MelyHapOAHUM
KOH(EepeHIMjaMa y 3eMJbU U HHOCTPAHCTBY MPECTAaBUIIA CBOje UCTpaKMBame, nu3Melhy ocramor
Ha koH(hepenuuju Workshop on Gravity and String Theory: "New ideas for unsolved problems
III" na 3narubopy 2018. ronune, npeaaBaweM “Action for scalar, Dirac and gauge fields as
3-BF action with constraints”, 3atum koHpepeHuuju Twistors and Loops Meeting in Marseille
"Théorie des twisteurs et gravitation quantique a boucles" y Mapcejy (®panmycka) 2019.
ronuHe moctepoMm “Higher gauge theories based on 3-groups”, wondepenumju “10th
MATHEMATICAL PHYSICS MEETING: School and Conference on Modern Mathematical
Physics” y beorpany 2019. ronune npenaBamwem “Hamiltonian analysis of the 3BF theory for a
generic Lie 3-group”, xoudepenumju “XXIX International Fall Workshop in Geometry and
Physics” 2022. romune y KoBusbu (Iloptyran) Buneo-nocrepom “Gauge symmetry of the 3BF
theory for a generic Lie 3-group”, xonbepenuuju “9th Tux Workshop on Quantum Gravity”
2022. romune y Tykey (Aycrpuja) npenaBamweM “Topological invariant of 4-manifolds based on
a 3-group”, xao v mkonu XVII DIAS-TH Winter School "Supersymmetry and Integrability” 2022.
lomune y Jlyonu (Pycuja) npenaBamem “Higher gauge theories based on 3-groups”. Tlopen
tora, kao geo TKTII-kny6 cemmnapa nHa Wuctutyry Texnuko YHuBepsurtera y JlucaOony,
[Topryrain, ogpkana je npegaBame ca HacuoBoM ‘‘Topological quantum field theory: from 2BF to
3BF theory” 2021. ronune.

4. EJIEMEHTHU 3A KBAHTUTATUBHY OHEHY HAYYHOI' JOITPUHOCA

OcTBapeHu pe3ynraTu:

. M 0OonoBa no . Ykynuo M Yymno M
Kareropuja bpoj panosa 60/10Ba ca
pany 0oxoBa
HOPMHUPambeM
M22 5 2 10 9.17
M33 1 2 2 2
M70 6 1 6 6




Hopel)eH)e Ca MUHUMAJIHUM KBAHTUTATUBHUM YyCJIOBUMaA 34 I/1360p Y 3BakbC HAYYHH CapaJHUK

Octeapero M OctBapeso M 0oxoBa
Munumaiau 6poj M 6om0Ba 0oxoBa 0Oe3 P .
ca HOPMHpAkHEM
HOpMUpamba
VYKynHo 16 42 41.17
MI10+M20+M31+M32+M33-+M41+M42 10 36 35.17
MI11-+M124+M21+M22+M?23 6 34 33.17
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Pagosu y BpxyHcknm Mehynapoauum yaconucuma (M21):
1. T.Radenkovié¢, and M.Vojinovi¢,
Higher gauge theories based on 3-groups,
Journal of High Energy Physics, 10, 222 (2019),

DOI: https://doi.org/10.1007/JHEP10%282019%29222.

2. T.Radenkovi¢ and M.Vojinovi¢,
Topological invariant of 4-manifolds based on a 3-group,
Journal of High Energy Physics 07, 105 (2022),
DOI: https://doi.org/10.1007/JHEP07%282022%29105

3. T.Radenkovié, M.Vojinovi¢,
Gauge symmetry of the 3BF theory for a generic semistrict Lie 3-group,
Classical and Quantum Gravity 39, 135009 (2022),

DOI: https://doi.org/10.1088/1361-6382/ac6b78

PanoBu y ncrakuyrum mel)ynapoagnum yaconucuma (M22):

1. T.Radenkovi¢, M.Vojinovi¢,
Hamiltonian Analysis for the Scalar Electrodynamics as 3BF Theory,
Symmetry 12, 620 (2020),

DOI: https://doi.org/10.3390/sym12040620.
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Henneaux—Teitelboim gauge symmetry and its applications to higher gauge
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Universe 9, 281 (2023),

DOI: https://doi.org/10.3390/universe906028 1

Caonmrema ca Mel)yHapoaHux ckynoBa mramnana y ueaunnn (M33):

I.

T. Radenkovi¢, and M. Vojinovi¢,

Quantum gravity and elementary particles from higher gauge theory,
Workshop on Quantum Fields and Nonlinear Phenomena, Craiova, Romania,
Ann. Univ. Craiova Phys. 30, 74 (2020).

T. Radenkovié, and M. Vojinovi¢,

Construction and examples of higher gauge theories,
MPHYS10 2019 conference, Belgrade, Serbia,
SFIN XXXIII, 251 (2020).
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From European Physical Journal C <onbehalfof@manuscriptcentral.com>
To <rtijana@ipb.ac.rs>

Reply-To  <ignatios.antoniadis@upmc.fr>

Date 2022-01-29 23:04

Date: 29-Jan-2022

Dear Ms. Radenkovic,

manuscript 10 [N entitled " - it~

as contact author has been submitted to The European Physical Journal C (Particles and Fields).

I would appreciate your review of the above manuscript. The abstract appears at the end of this e-mail,
along with the names of the authors.

If you need to read the PDF file of the full paper, in order to be able to decide whether you are able to
undertake the review, please contact myself or the Editorial Office, to receive it.

If you are unable to review at this time, I would appreciate you recommending another expert reviewer.
Please, click the appropriate link at the bottom of the page to automatically register your reply with
our online manuscript submission and review system. Alternatively, if you have any questions, or if you
wish to recommend alternate reviewers, you may e-mail me directly.

Once you accept my invitation to review this manuscript, you will be notified via e-mail about how to
access Manuscript Central, our online manuscript submission and review system. You will then have access

to the manuscript and reviewer instructions in your Reviewer Center.

I am aware that our expert reviewers contribute greatly to the high standards of the Journal, and that
your other professional duties compete strongly for your time.

Thus, I am particularly grateful for your contribution to the mission of European Physical Journal C.
Sincerely,

Ignatios Antoniadis

Associate Editor

European Physical Journal C

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a
webpage to confirm. ***

agreed : |
Dec1ined : - |
No Response : |
Unavailable: |

MANUSCRIPT DETAILS

TITLE: "
AUTHOR:
ABSTRACT:


https://mc.manuscriptcentral.com/epjc?URL_MASK=4ba5b67ec02d4961929f6a9f1e98b7b1
https://mc.manuscriptcentral.com/epjc?URL_MASK=c777d9c572584ddeb9d776e2e6e6f2a0
https://mc.manuscriptcentral.com/epjc?URL_MASK=0ccef07a7a97440ea001184d8b11053a
https://mc.manuscriptcentral.com/epjc?URL_MASK=90e5a1e0cc0f467cb6434748a72df913

the European Physical Journal C

Subject  Thank you for refereeing Manuscript ID [ IIGIGz<G@EE for I m we b ma | |

From European Physical Journal C <onbehalfof@manuscriptcentral.com>
To <rtijana@ipb.ac.rs>

Cc <ignatios.antoniadis@upmc.fr>

Reply-To  <epjc.bologna@sif.it>

Date 2022-02-14 18:34

14-Feb-2022

Dear Ms. Radenkovic:

Thank you for refereeing manuscript # entitled
" " for the European Physical Journal C.

On behalf of the Editors of the European Physical Journal C,

we appreciate the voluntary contribution that each

reviewer gives to the Journal. We thank you for your participation
in the online review process and hope that we may call upon you
again to review future manuscripts.

Sincerely,

Ignatios Antoniadis

Editor, European Physical Journal C
ignatios.antoniadis@upmc.fr

THE EUROPEAN PHYSICAL JOURNAL C, Editorial Office
Societa' Italiana di Fisica

Via Saragozza 12

40123 Bologna, Italy

Tel.: +39 051 581569
Fax.: +39 051 581340
E-Mail: epjc.bologna@sif.it
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PHOTOS

| Ljubica Davidovi¢ (Serbia)
Aleksandra Dimic (Serbia)

Branko Dragovich (Serbia)
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Danijel Obri¢ (Serbia)

Tijana Radenkovi¢ (Serbia)
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Igor Salom (Serbia)

Branislav Sazdovi¢ (Serbia)

Dejan Simi¢ (Serbia)

Marko Vojinovi¢ (Serbia)

22



8/11/23, 4:39 PM Seminars — TQFT.
Scholarly Sources! Click to locate Click to locate Y ShareV

Lazy Scholar detected 2 https://arxiv.org/ https://arxiv.org/ g c .
k=l| cholarly sources on this page. abs/0907.2566 abs/0708.3051 :

Topological Quantum Field Theory Seminar

https://tgft.math.tecnico.ulisboa.pt/seminars?id=6424 1/3



8/11/23, 4:39 PM Seminars — TQFT.

13/10/2021, Wednesday, 17:00-18:00 Europe/Lisbon
Online

gical Higher Gauge Theory - from 2BF
theory

Radenkovié¢' (Institute of Physics Belgrade)
br 13, 2021

Tijana Radenkovi¢, Institute of Physics, Belgrade
Topological higher gauge theory — from 2BF to 3BF theory

We study a generalization of BF-theories in the context of higher gauge theory. We construct a topological state
sum Z, based on the classical 3BF action for a general semistrict Lie 3-group and a triangulation of a 4-
dimensional spacetime manifold. The 3BF action is constructed using a 2-crossed module which encodes a 3-
group (as introduced by Picken and Faria Martins [1]), while the state sum Z is an example of Porter’s TQFT [2]
ford = 4and n = 3. In order to verify that the constructed state sum is a topological invariant of the
underlying manifold, its behavior under Pachner moves is analyzed, and it is obtained that the state sum Z
remains the same. Our results are a generalization of the work done by Girelli, Pfeiffer, and Popescu [3] for the
case of state sum based on the classical 2BF action with the underlying 2-group structure.

1. J. Faria Martins and R. Picken, Diff. Geom. Appl. 29, 179 (2011), arXiv:0907.2566.
2. T. Porter, J. Lond. Math. Soc. (2)58, No. 3, 723 (1998), MR 1678163.
3. F. Girelli, H. Pfeiffer and E. M. Popescu, Jour. Math. Phys. 49, 032503 (2008), arXiv:0708.3051.

https://tqft.math.tecnico.ulisboa.pt/seminars?id=6424 2/3



8/11/23, 4:39 PM Seminars — TQFT.

Local participants are invited to join us in room 3.10 (3rd floor, Mathematics Department, Instituto Superior Técnico).

Please note that the TQFT club seminars will in principle be shifting to Wednesdays instead of Fridays, at the same time, 5 p.m. Lisbon
time, at least until March 2022.

@cavesp [P £CT ...

https://tqft.math.tecnico.ulisboa.pt/seminars?id=6424 3/3
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UNIVERSITAT PADERBORN

Die Universitdt der Informationsgesellschaft

9th

February 14-18, 2022 —

Organizers:

Tux Workshop on Quantum Gravity

Tux (Austria) and worldwide

Christian Fleischhack and Jerzy Lewandowski

UNIWERSYTET
WARSZAWSKI

Effective February 14, 2022

Monday

Tuesday

Wednesday

Thursday

Friday

Maciej Dunajski
Quasi—local mass, Kerr horizon, and
causality

Tomasz Pawlowski

Semiclassical states, high order
quantum corrections and cosmology

Marko Vojinovic

Coupling matter to spinfoam models
using higher gauge theory

Jakub Mielczarek

Towards the loop quantum gravity
with compact phase space

Gaoping Long

Coherent states and simplicity
constraint in all dimensional loop
quantum gravity

Shupeng Song

Entropy of black holes with arbitrary
shapes in loop quantum gravity

Maciej Kowalczyk

Consequences of regularization
ambiguities in Loop Quantum
Cosmology

Wolfgang Wieland

Flatness problem and selfdual
variables

Cong Zhang

Fermion coupling to loop quantum
gravity: canonical formulation

Deepak Vaid

Coherent States and Particle
Scattering in Loop Quantum Gravity

Break

Eugenia Colafranceschi

Towards an information-theoretic
characterizations of horizons in
quantum gravity

Guillermo A. Mena Marugan

An analytical investigation of
pre-inflationary effects in the
primordial power spectrum.

Tijana Radenkovié

Topological invariant of 4-manifolds
based on a 3-group

Sepideh Bakhoda

The U(1)2 model of Euclidean
Quantum Gravity

Grzegorz Czelusta

Quantum simulations of loop
quantum gravity

Asier Alonso-Bardaji
A quantum black hole effective model

Rita Neves

States of Low Energy in Loop
Quantum Cosmology

Daniele Oriti

Cosmology from quantum gravity:
basic ideas, relational observables and
cosmological perturbations

Ilkka Maéakinen

Scalar curvature operator for LQG on
a cubical graph

Andrzej Dragan

Quantum time dilation

Alejandro Garcia-Quismondo

Investigating an alternative to the
Hamiltonian calculation of the
Ashtekar-Olmedo-Singh BH model

Lucia Menéndez-Pidal

Unitarity and clock dependence in
quantum cosmology

Alexander Jercher

Emergent Cosmology from Quantum
Gravity in the Lorentzian
Barrett-Crane Tensorial GFT Model

Klaus Liegener

Semi-classical limit of Loop Quantum
Gravity and the Quantum Speed
Limit

Anupam Mazumdar

Testing quantum aspects of gravity in
a laboratory via entanglement

Break

Saeed Rastgoo

Polymer gravitational waves and its
consequences: a model

Igor Kanatchikov

Towards quantum teleparallel
equivalent of general relativity

Johannes Thiirigen

Phase Transitions and Critical
Dimension in GFT

Anne-Cather. de la Hamette

Perspective-neutral approach to
quantum frame covariance for general
symmetry groups

Charlie Beil

Aspects of the standard model from a
new spacetime geometry

Maciej Kolanowski

Gravitational radiation at (almost)
isolated horizons

Tomasz Trzesniewski

On the spectral dimensionality of
quantum space(time)s

Supported financially by Paderborn University

Xiankai Pang

Phantom-like dark energy from
quantum gravity

Viktoria Kabel

Falling through masses in
superposition: Quantum reference
frames for indefinite metrics

Jan Novak

Graviton as a phonon and dark
energy problem

Laurent Freidel

Local Holography: a new paradigm
for quantum gravity

Celeste Hogan

Quantum isotropy and the reduction
of dynamics in Bianchi I

All times are local (Central European Time, i.e., UTC+01:00)
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Research —  Tux Workshop 2022

9th Tux Workshop on Quantum Gravity

After the 2021 edition had to be cancelled due to Covid-19, the tradition of Tux winter workshops on quantum gravity shall be resumed in
2022. The next workshop in the series is scheduled for February 14-18, 2022 in Tux (Austria).

Facing sky-rocketing Covid-19 figures, we have been discussing whether an on-site workshop is both advisable and legally possible.
Concerning legal issues (see also below) we do not anticipate any restrictions that completely interdict such meetings; nevertheless, we
expect several obligations like mask mandates or vaccination requirements. Concerning advisabilitiy, the situation has been much more
controversial. Finally, we decided to indeed organize Tux 2022, but this time as a hybrid workshop (both on-site in Tux and online) and
with split responsibilities: the in-presence parts will be in the sole responsibility of Jerzy Lewandowski.

Organizers
Christian Fleischhack christian.fleischhack .... math.upb.de Universitat Paderborn
Jerzy Lewandowski jerzy.lewandowskKi ...... fuw.edu.pl Uniwersytet Warszawski

The organizers are glad to be assisted this year by

Mehdi Assanioussi mehdi.assanioussi ... fuw.edu.pl Uniwersytet Warszawski

Ilkka M&kinen ilkka.makinen ...... fuw.edu.pl Uniwersytet Warszawski

Please replace the dots and spaces by @.

Registration

Please register your participation in the workshop by e-mail to the conference address

https://math.uni-paderborn.de/en/ag/chfl/research/tux-workshop-2022 1/6
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tuxworkshop........ fuw.edu.pl (spaced dots to be replaced by "@")

as soon as possible, and before Friday, December 17, 2021. Please let us know whether you plan to be on-site in Tux or on-line only. If you
will come to Tux, please also indicate your dates of arrival and departure.

Please send title and abstract of your proposed talk to the same address. The deadline for talk submission is Thursday, January 13,
2022, although earlier submission is strongly encouraged.

Please let us know if your name, affiliation and talk details shall not be published at the website.

Schedule

The schedule is now available.

Further Information

Scope v
Covid-19 v
Contact v
Venue v
Finances v
Travel v
Accomodation v

Participants

Asier Alonso-Bardaji University of the Basque Country

[ S | ~_

d

Sepideh Bakhoda Friedrich-Alexander-Universitat Erlangen

Menu

Mathematical Physics

Charlie Beil University of Graz

https://math.uni-paderborn.de/en/ag/chfl/research/tux-workshop-2022 2/6
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Michat Bobula
Suddhasattwa Brahma
Andrea Calcinari

Alicia Castro Bermudez
Eugenia Colafranceschi
Grzegorz Czelusta
Anne-Catherine de la Hamette
Roukaya Dekhil

Mihailo Djordjevic

Andrzej Dragan

Maciej Dunajski

Max Joseph Fahn

Christian Fleischhack
Laurent Freidel

David Garcia Heredia
Alejandro Garcia-Quismondo
Steffen Gielen

Kristina Giesel

Christophe Goeller

Mateo Pascual Gomez-Cuetara
Muxin Han

Matthew Hogan

Alexander Jercher

Viktoria Kabel

Wojciech Kaminski

Igor Kanatchikov

Maciej Kolanowski

Maciej Kowalczyk

Simon Langenscheidt

Mathematik - Tux Workshop 2022 (Universitat Paderborn)

University of Wroclaw

University of Edinburgh

University of Sheffield

Radboud University

University of Nottingham

Jagiellonian University

University of Vienna

Ludwig Maximilian University of Munich
University of Belgrade

University of Warsaw

University of Cambridge
Friedrich-Alexander-Universitat Erlangen
Paderborn University

Perimeter institute

Ludwig Maximilian University of Munich
CsSIC

University of Sheffield
Friedrich-Alexander-Universitat Erlangen
Ludwig Maximilian University of Munich
University of Western Ontario

Florida Atlantic University

Texas Tex University

Ludwig Maximilian University of Munich
Institute for Quantum Optics and Quantum Information
University of Warsaw

Nat'l Quantum Information Center, Sopot
University of Warsaw

University of Wroctaw

Ludwig Maximilian University of Munich

https://math.uni-paderborn.de/en/ag/chfl/research/tux-workshop-2022
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Jerzy Lewandowski
Klaus Liegener
Hongguang Liu
Gaoping Long
Yasmine M'hirsi
Ilkka Mékinen

Luca Marchetti

Mathematik - Tux Workshop 2022 (Universitat Paderborn)

University of Warsaw

Friedrich-Alexander-Universitat Erlangen
South China University of Technology
Friedrich-Alexander-Universitat Erlangen
University of Warsaw

Ludwig Maximilian University of Munich

Mercedes Martin-Benito Universidad Complutense de Madrid
Anupam Mazumdar University of Groningen

Guillermo A. Mena Marugén csiC

Lucia Menéndez-Pidal University of Nottingham

Lisa Mickel University of Sheffield

Jakub Mielczarek
Jonas Neuser

Rita Neves

Jan Novak

Javier Olmedo
Daniele Oriti
Xiankai Pang
Tomasz Pawlowski
Andreas Pithis
Jorge Pullin
Tijana Radenkovié
Saeed Rastgoo

Hanno Sahlmann

Vinicius M. G. Silveira

Shupeng Song
Pavle Stipsi¢

Johannes Thirigen

Jagiellonian University
Friedrich-Alexander-Universitat Erlangen

Complutense University of Madrid

University of Granada

Ludwig Maximilian University of Munich
Ludwig Maximilian University of Munich
University of Wroctaw

Ludwig Maximilian University of Munich
Louisiana State University

University of Belgrade

York University
Friedrich-Alexander-Universitat Erlangen
Universidade Federal do Rio Grande do Sul
Beijing Institute of Technology
University of Belgrade

University of Mlinster

https://math.uni-paderborn.de/en/ag/chfl/research/tux-workshop-2022

4/6



8/11/23, 4:34 PM

Tomasz Trzesniewski
Deepak Vaid

Marko Vojinovic
Wolfgang Wieland
Ruijue Yan

Anniela M. R. Zarate
Xiangdong Zhang

Cong Zhang

(as of February 6, 2022)

Mathematik - Tux Workshop 2022 (Universitat Paderborn)

University of Wroclaw

National Institute of Technology Karnataka
University of Belgrade

Austrian Academy of Sciences

Beijing Normal University
Friedrich-Alexander-Universitat Erlangen
South China University of Technology

University of Warsaw

Visa v
2023 v
5/6
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XXIX International Fall Workshop in
and Physics

Geometry

CMA-UBI, Covilha, September 7-10, 2021. Moved online.

Participants

Rui Pacheco

Daniel Sanchez

Xavier Rivas

Daniele Angella

Alfonso Giuseppe TORTORELLA
Kishore Marathe

Magdalena Caballero

Luis Alberto Aké Hau

Rossella Bartolo

Diego Otero

Manuel de Ledn

Helder Vilarinho

Asier Lépez-Gordon

Miguel-C Mufioz-Lecanda
Narciso Roman-Roy
Gabriel

Raquel Caseiro

Universidade da Beira Interior

UCM
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GPF GHSNG2023 Workshop

2023 Workshop on Gravity, Holography, Strings and
Noncommutative Geometry

3. February 2023, Belgrade, Serbia

Organization

The Workshop is organized by Group for Gravitation, Particles and Fields (Institute of Physics and Faculty of
Physics, University of Belgrade), supported by the Ministry of Science, Technological Development and
Innovations, Republic of Serbia, and by the project "Quantum gravity from higher gauge theory (QGHG-2021)"
from the program IDEAS of the Science Fund of Republic of Serbia.

GPE="  IFB
Science Fund
of the Republic of Serbia

Dr. Branislav Cvetkovic¢ and Dr. Marko Vojinovic¢

Scientific committee

Registration

Registration is now closed.
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Workshop photos

Belgrade Group for Gravitation, Particles and Fields

The photos of the workshop can be found here.

Programme

Lectures were held on Friday, 3. February 2023, at the Faculty of Physics, seminar room 665, third floor.

Introduction and opening of the workshop

Speaker: Rodrigo
Olea

(lecture slides)

Title: Conformal renormalization and energy functionals in
AdS gravity

Abstract:

Within a holographic framework, we explore the physical
consequences of embedding Einstein-AdS gravity in
Conformal Gravity in four and six dimensions. In the bulk,
the procedure is equivalent to Holographic Renormalization,
as the Einstein-AdS action appears augmented by the correct
boundary counterterms. In codimension-2 surfaces, 4D
Conformal Gravity induces a conformal invariant which, for
given conditions on the ambient space and the surface itself,
reproduces different functionals: Renormalized Area,
Willmore energy and Reduced Hawking Mass.

Speaker: Olivera
Miskovic

(lecture slides)

Title: Symmetries of gauge theories in the light front
Abstract:

We use Hamiltonian formalism to explore asymptotic
symmetries emerging at the null boundary of four-
dimensional gauge theories in the flat space. We discover a
new kind of a symmetry generator, additional to the usual
large gauge transformations, that acts only on the boundary
fields. The improved generators close a generalized Kac-
Moody algebra with a non-trivial central extension. We work
out in detail the cases of electromagnetism and Yang-Mills
theory.

Coffee break

Speaker: Gabriel
Arenas-Henriquez

(lecture slides)

Title: Accelerating black holes in 2+1 dimensions

Abstract:

In this talk we will study accelerating systems in 2+1 AdS
gravity. Starting from a general ansatz we are able to
construct three classes of geometries which can be
interpreted by studying their physical parameters. From
these, we construct stationary, accelerating point particles;
one-parameter extensions of the BTZ family resembling an
accelerating black hole; and find new solutions including a
novel ‘“accelerating BTZ geometry” not continuously
connected to the BTZ black hole as well as some black funnel
solutions. If time allows it, we will comment on their
thermodynamic description and a new way of interpreting
these black holes holographically via fluid/gravity
correspondence.

Lunch break

09:50 -- 10:00 ---
Opening

10:00 -- 10:50 ---
Lecture

10:50 -- 11:00 ---
Discussion

11:00 -- 11:50 ---
Lecture

11:50 -- 12:00 ---
Discussion

12:00 -- 12:20 ---
Break

12:20 -- 13:10 ---
Lecture

13:10 -- 13:20 ---
Discussion

13:20 -- 15:30 ---
Lunch

15:30 -- 15:55 ---
Lecture

Speaker: Tijana
Radenkovi¢

www.gravity.ipb.ac.rs/GHSNG2023/index.html

Title: Topological invariant of 4-manifolds based on a 3-group
Abstract:
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(lecture slides)

Belgrade Group for Gravitation, Particles and Fields

We study a generalization of a 4-dimensional BF-theory in
the context of higher gauge theory. Starting from the notion

of Lie 3-groups, we generalize the integral picture of gauge
theory to a 3-gauge theory that involves curves, surfaces,
and volumes labeled with elements of non-Abelian groups.
We define the discrete state sum model of topological higher
gauge theory based on the classical 3BF action for a general
3-group in dimension d = 4. The obtained state sum coincides
with Porter's TQFT for d=4 and n=3, and it is a generalization
of the state sum based on the classical 2BF action with the
underlying 2-group structure constructed by Girelli, Pfeiffer,
and Popescu. In order to verify that the constructed state
sum is a topological invariant of the underlying 4-dimensional
manifold, its behavior under Pachner moves is analyzed. A
sketch of the proof that the state sum is invariant under the
Pachner moves and thus independent of the chosen
triangulation will be presented.

Speaker: Dusan
Dordevi¢

(lecture slides)

Title: Randall-Sundrum braneworld and holography for 5D
Chern-Simons gravity

Abstract:

Randall-Sundrum braneworld models have been studied in
various contexts for more than 20 years. They are closely
related to holography, as they use an AdS space-time in D
dimensions to describe a physics induced on a codimension-
one brane. This talk will consider the Randall-Sundrum model
using holographic techniques, starting from the five-
dimensional Chern-Simons gravity with an SO(4,2) gauge
group. Then, we will discuss the induced gravity theory
(coupled with a cutoff CFT) and analyse the equations of
motion. Finally, we will comment on the possible solutions to
those equations.

Coffee break

Speaker: Danilo
Rakonjac

(lecture slides)

Title: Entropy of extremal black holes in Poincare gauge
theory: the case of rotating black hole

Abstract:

In this talk, we will explore the problem of calculating the
entropy of extremal black holes in Poincaré gauge theory.
The extremal black holes evade the approach based on the
Hamiltonian formalism and using the first law of black hole
mechanics, where the equation from which we calculate
entropy turns out to be an identity. Therefore, we are taking
another route using the correspondence between the near
horizon geometries of extremal black holes and conformal
field theories living on their boundary. The case of Kerr
solution is explored in detail as an example of the
procedures, and if time allows, other solutions will be
commented on as well.

15:55 -- 16:00 ---
Discussion

16:00 -- 16:25 ---
Lecture

16:25 -- 16:30 ---
Discussion

16:30 -- 16:50 ---
Break

16:50 -- 17:15 ---
Lecture

17:15 -- 17:20 ---
Discussion

17:20 -- 17:45 ---
Lecture

17:45 -- 17:50 ---
Discussion

Speaker: Marko
Vojinovic

(lecture slides)

www.gravity.ipb.ac.rs/GHSNG2023/index.html

Title: A note on the equivalence principle in general
relativity and Yang-Mills theories

Abstract:

The role and the importance of the equivalence principle
(EP) in Einstein's theory of gravity is very well known. It is
less known, however, that EP can be generalized in a
straightforward manner to other interactions. Namely, just
as EP prescribes the way gravity couples to matter, a
statement analogous to EP prescribes the way
electromagnetism couples to matter (fermions and scalars).
Moreover, the same even applies to non-Abelian gauge fields
--- a generalized EP prescribes how Yang-Mills fields couple
to fermions and scalars. In this talk, we will explicitly
demonstrate all these generalizations of EP and argue that
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nteractions with matter, both 1n general relativity and in the

Standard Model, are all prescribed essentially by the same
principle. Talk based on arXiv:2210.00133.

17:50 -- 18:00 --- Final discussion and closing
Closing
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Abstract

We study the categorical generalizations of a BF R It
theory to 2BF' and 3BF' theories in the frame- esults

work of higher gauge theory. We construct the e 2BF topological action and 3BF topological action:
constrained 3B F' actions describing the correct

dynamics of Yang-Mills, Klein-Gordon, Dirac,
Weyl, and Majorana fields coupled to Einstein-
Cartan gravity. The action is naturally split into
a topological sector and a sector with simplic-
ity constraints, adapted to the spinfoam quan-
tization programime. The structure of the 3- — A crossed-module (H A ):

group gives rise to a novel gauge group

which specifies the spectrum of matter 1. G=50(3,1) x SU(N), H =R*,
fields present in the theory, just like the 2. Mypy>P.= My, P.|, 7>PFP,=0,
ordinary gauge group specifies the spectrum of 3. 0(17) =0.
cauge bosons in the Yang-Mills theory. This

allows us to rewrite the whole Standard Model — The 2-connection (o, 8): |a = W Mgy + A7y, B =p5"Ps.

coupled to gravity as a constrained 3BF action, ~ -
facilitating the nonperturbative quantization of — The 2-curvature (F,G): | F = R Mg+ F 11, G=VBP,.

both gravity and matter fields. —

SQBF:/ (BAF)g+(CAG)y, SgBF:/ (BAF)g+{(C NGy +(DANH).
My My

e Gravity and SU(N) Yang-Mills theory

SQBF:/ Bab/\Rab—FBI/\FI—F@&/\Vﬁa.
My

Category t
a Lie crossed module (H L We. , > ) — Lhe constrained action:
1
e Lie groups G and H, S :/ B A Rgp + B AN Fr4+e, AVB* — Agp A (Bab 25ab0dec A ed)
My 167Tlp
e a homomorphism o from H to G, 12
P + XA (BI — = Mpe® A eb> 4 ¢abd (Mablecdefec ANel NeC ANel — gr FY Neg A eb) .
e an actionof Gon Hp>:G x H— H. 9
a Lie 2-crossed module e Real Klein-Gordon field | D = ¢I
") o,
(L= H=G> ) — A 2-crossed module (LiH%G,D,{_,_}) :
Lie groups GG, H and L, 1. G=50(3,1), H =R*, L=R,
2. M, Pc:Maapca M, 14 =0,
homomorphisms ¢ and 0, b B (Map, Fe b > La =10
3. 0(P,) =0, 60(T4) =0, {P,,P,} =0.
an action > of the group G on all three . | - ) —
oTOUpS. — The 3-connection (o, 3,7): |aa=w" My, 3 =pP,, v =~1.
the Peiffer lifting { , }:H x H — L. — The 3-curvature (F,G,H): | F = R My, G=Vp'P,, H=dy.
Conclusion Sapp = / B A Ryp + eq AVB* + ¢pdry .
M
e The scalar and fermion fields can be spec- -
ified using the third gauge group L. — The constrained action:
Gauge groups corresponding to the Klein- B b . b |
Gordon, Dirac, Weyl and Majorana fields S = M4B A BRap +€a NVET 4 ddy = Aap A (B 167Tl}296 €c N ed)
are specified and the relevant constrained 1 . . ;
3BF actions that describe all these fields + AN (7 — §Habc€a AN AA €C> + A" A (Habcc‘lc Teqg N ee N er —do Aeg A €b>
coupled to Einstein-Cartan gravity in the 1 - ) ]
standard way are constucted. T P Eabcae” NeE Ne Ne”.
The first step of the spinfoam quan- _
tization programme for the complete ¢ Weyl spinor fields | D = ¢, P% + Y% P,
theory of gravity and matter 1s com-
pleted. — A 2-crossed module (L S HS G >4, D)
The presence and the properties of the new 1. G=50(3,1), H =R*, L =R%G), |
gauge group open up a possibility of a non- 2. My > P, = [My, P.], M, > P* = %(gab)@ﬁpﬂ 7 M, > P = %(5%)5@})5 |
trivial unification of all. fields a.n.d a POSSi- 3. 9(P,) =0, 5(T4) =0, (P,,P)}=0.
ble explanation of fermion families and all .
other structure in the matter spectrum of — The 3-connection (a,5,7): |a = w*® M, . 8 =p0%P,, v =y PY+~YP, .
the theory. B
F=R"Ma, G=VBP,,
References H = (dya + 5w"’b(ga”)ﬁ’(ﬂﬁ)PO‘ + (dv* + §wab(5'ab)a §7°)Pa = (VY)aP* + (V)% Pq .

|1] T.Radenkovi¢ and M. Vojinovié, arXiv:1904.07566.

— _ <— .
S3BF = / B A Rap + €a ANVB + 4% A (Vy)a + 0 A (V).
My
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