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Mos6a 3a noKpeTame MoCTyIKa 3a H300p y 3Bambe HayYHH CaBeTHUK

Monum HayuHo Behe MHCcTUTyTa 3a $u3KKy v Beorpany aa y ckiagy ca IIpaBWIHMKOM O CTHLaky
UCTPOKUBAUKUX M HAyuHHUX 3Bakba MMHHCTApCTBA HayKe, TeXHOJIOILKOI pa3Boja M MHOBalWja
Peny6iike CpOuje mokpeHe MOCTYMAK 3a MOj M300p y 3Bame HayuHW CaBeTHHK (T10 NpaBH/IMMa 3a
MOBPAaTHWKE W3 WHOCTPAHCTBA, W Y3 TpeCKaKame 3Bama HAyYHW CapaJHUK M BHIIM HayuHH

Capa/iHUK).

Y npusory y3 monfy ocTaB/baM:

1. MuL/bee pyKoBoAMoLia JabopaTopuje ca Mpe/IoroM WiaHOBa KOMUCH]e
2. buorpadcke rosarke

3. [Ipernes HayuHe aKTUBHOCTH

4. Tlpyka3 esieMeHara 3a KBa/IATaTUBHY OLleHY Hay4yHOT JOIPHHOCA

5. Ilpuka3 esleMeHaTa 3a KBAaHTUTAaTUBHY OL|eHy Hay4HOT JI0IIPUHOCA

6. Criicak 06jaB/beHUX pajZioBa U BUXOBe KOIHje

7. IlopaTke 0 UTUPAHOCTH

8. Peirerse 0 HOCTPU(PUKALIU]U JOKTOPCKe AUCepTaLiuje

9. Nopatke
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Hayunom Behy MHcTUTYTa 3a GU3HKY y beorpagy s 29_03 2025

Munubeme pyKoBojguona aaboparopuje o u3bopy Ap Hukone
ITayukoBuha y 3Bambe HayYH! CaBeTHHK

Jp Hukona IMayHkosuh je pohen 1973. roause y 3arpe6y, XpBarcka. [Juriomupao je 1998. ropune
Ha PusnuxkoM ¢akynrery YHuepsureta y beorpagy. [IOKTOpCKy Te3sy H3 obsacT KBaHTHa
uHbOpMaTUKa M padyHapcTBo OpaHu 2004. roguHe Ha YHUBEP3HTETY Oxcdopa, YjenumeHo
Kpa/beBCTBO, 10/ 3ajeJHHUYKMM MEeHTOPCTBOM Ipod. Ap ApTypa Ekepra u jip Briatka Bezpana.
TokoM 2005. mpenasy Ha WIHCTUTYT 3a HayuyHy pa3smeHy y TopuHy, WTanuja, Kao IMOCTAOK TOJ
soljctBom ap Ilaona 3anapauja. Tokom 2007. pagu CBOj Jpyrd TOCTAOK Ha /[lemapTmaHy 3a
MareMaTHKy TexXHMuKor yHuBep3uTera y Jlucabony y Ipynu 3a JIOTMKYy M pauyHapCTBO, MOA
menTopcTBoM mpod. ap Ilayna Mareyma. Op 2008. pagy Kao HCTpaXMBA4 Ha MHCTUTYTY 3a
TeneKkoMyHHUKaldje y JlucaboHy, y OkBMpy Ipyme 3a CHIypHOCT W KBAaHTHY uHdopMaTUKy. Y
neproay 2009-2014. uiaH je LlenTpa 3a Qu3Kky (yHIaMeHTaTHUX WHTepaKliMja YHHUBep3uTeTa y
Jlucabony, a om 2015. mo 2019. Ilentpa 3a PU3MKY W MHXEHEPCTBO HAIlPEHHMX MaTepujasa
YuuBep3uTera y JlucaGoHy. YuecHuk je 13 melyHapogHMX mpojekarta, a /ojaTHo je 6wWo
PYKOBOJIM/IAL] jeAHOT Mel)yHapozjHOr MpojekTa. AyTop je MpeKo 40 HayuHux ny6mKaluja, ¥ 6uo je
MeHTOp 3a 6 JJOKTOPCKHX AWCepTali1ja Ha YHUBeP3UTeTy y JIucaboHy.

Vimajyhu y Buzty ia ap Hukosa ITayHkoBuh, Kao MOBPAaTHK M3 MHOCTPAHCTBA, MCMyhaBa CBe yC/IOBE
npeapuheHe TIpaBUIHMKOM O CTHLAlky HCTPAKMBAUKWUX M HAYUHMX 3Batbd MUHUCTApCTBA Hayke,
TeXHOJIOIIKOT pa3Boja U MHoBanuja Pery6vike Cpbuje, nperopyvyjem Hayunowm Behy MHCTHTYTa
3a ¢pusmky y Beorpaay aa ap Iaynkosuhy 0100pH MoKpeTame MoCTyIKa 3a 1300p y 3Bame Hay4yHH
CaBeTHMK, y3 TMpeCKaKame 3Baba HAayYHd CapajHUK M BUIIM HAyuHH CapajiHuK. KoHnauHo,
npeptaxkeM criefiehe uiaHOBe KOMMCHje 3a U300p:

1. ap Mapko BojuHoBuh, HayuHu caBeTHUK, VIHCTUTYT 3a ¢usuky y beorpany,

2. nip bpanucnas LiBeTkoBuh, HayuHH CaBeTHUK, VIHCTUTYT 3a ¢u3uky y beorpany,

3. mpod. ip Mupossy6 [dyruh, penosuu npogecop IpupogHo-MareMaTHikor takynTera
YuuBep3utera y Kparyjesiy.

¥ Beorpagy, 26.09.2025. A - Zﬁ\

np Bpanucnas LipetkoBuh
Hay4YHU CaBeTHUK
pyKoBouaL I'pyrie 3a rpaBUTaLiHjy, UeCTHLIE U M10/ba
WHcrutyTa 3a pusuky y beorpany



Martepwujan y3 3axTeB 3a u3oop gp Hukosie IlaynkoBuha
y 3Balbe HayUYHU CaBeTHUK

1.  TIOJALU O KAHJUJATY

Vme u npe3ume: Hukosia ITaynkoBuh

lNoguHa pohema: 1973.

Pagnu craTyc: 3amoc/ieH

Ha3uB uHCTHTYIMj€ ¥ KOjoj je 3arocieH: THCTHTYT 3a TesleKkOMyHHKanuje, JIucadon, ITopryranuja

(Instituto de Telecomunicacdes, Lisboa, Portugal)

IpeTxoaHa 3anocnema:

2006-2007 TITocTaoK MCTpaXkMBaY, /lemapTMad 3a MaTeMaTHKy TeXHHUKOr yHHBep3uTera y JIncadoHy
(Departamento de Matematica, IST, Universidade Técnica de Lisboa)

2005-2006 IToctaok uctpakuBau, IHCTUTYT 3a HayuyHy pa3Meny, Topuno, tanuja (Research Fellow,
Institute for Scientific Interchange, Turin, Italy)

1999-2000 Capapanuk y HactaBu, ®Pu3nuku akyrer YHuBep3urtera y beorpagy

1998-2000 WcrpakuBau npunpaBHMK, THCTUTYT 3a (pu3uKy y beorpagy

OGpa3oBame

OcHoBHe akazieMcke ctyauje: 1992-1998, ®usuuku dakyarer YHusBep3urera y Beorpagy

OpbpateH MacTep WM MaruCTapcku paf;

OpbpameHa aokropcka guceprtanuja: 07.02.2005, YauBep3urer y Ockdopay, Yjeaumeno KpambeBcTBO
(Oxford University, UK)

[MocTojehe HayuHO 3Bame:
HayuHo 3Bame Koje ce Tpaki: HayUHH CaBeTHHK (Y3 MpecKakame 3Balba HayUHU CapaJiHUK M BULLY HAyYHU
capa/IHHK)

Jatymu u3bopa y cTedeHa Hay4Ha 3Bama (YK/byuyjyhu u nmocrojehe)
Hay4YHU CapaJ{HUK:
BUILM HAyYHU CapaJHUK:

O6nacT HayKe y K0jOj Ce TPakul 3Barbe: MPHPO/HO-MaTeMaTHUKe HayKe

I'paHa Hayke y KOjoj ce Tpaku 3Bame: (hU3HKa

Hayuna guciuruivizHa y Kojoj ce Tpaky 3Bathe: KBaHTHa MexaHHMKa, KBAHTHO PAaUyHapCTBO U KBaHTHA
OnTHKAa

Hasue MaTriuHOT Hay4HOT ofibopa KojeMm ce 3axTeB ynyhyje: MHO 3a ¢pu3uky

CtpyuHa 6uorpadmuja

Hukona [Maynkoeuh je pohjen 1973. roaute y 3arpeOy, XpBaTcka. OCHOBHY 1Koy, MareMaTHuKy TUMHA3Mjy
1 @u3uuku dakyaTeT 3aBpiiuo je y beorpagy. Jurinomupao je 1998. roaunHe Ha cMepy Teopujcka ¢usrka ca
ripocekoM 9,39. Victe roavHe rocTtaje UCTpaXyBay MPUTIPaBHUK Y OKBUPY rpyrie nipod. Ap 3BoHka Mapuha Ha
WuctutyT 3a QUM3MKy, U 3amnounibe MarvicTapcke CTyAdje y OKBHpY TMporpama ,KjacuuHa, KBaHTHa U
MaTeMaTHyKa ¢pu3rKa“. Y KUCTO BpeMe paju Kao capaJHUK y HacTaBu Ha Pu3nukom ¢akynteTy. Marucrapcke
ctyauje mpekuga 2000. roguHe fa 61 3aroueo JAOKTOPCKe CTyAuje Ha YHusep3uteTy Okcdopg, YjeaumeHo
KpasbeBcTBO. JIOKTOPCKY Te3y M3 00/1acTv KBaHTHAa WH(OpPMAIMja W pauyHapCTBO, TOJ HAC/JIOBOM ,,Yjora
HEepa3MMUUBOCTU WIEHTUUHUX YecTHila y oOpaau kBanTHe uH(opmMarmje“ (“The role of indistinguishability of
identical particles in quantum information processing”), 6panu 2005. roguHe 1Mo 3aje JHUUYKUM MEHTOPCTBOM
npod. aAp Aptypa Ekepra (Artur Ekert) u ap Bsiatka Begpasa. Tokom 2005. npesia3u Ha THCTUTYT 3a HayuHY
pa3meny (Institute for Scientific Interchange) y Topuny, Utanmuja, kao moctaok mop BofjctBom ap ITaoma
3anapguja (Paolo Zanardi). Tokom 2006.-2007. pagu cBoj Apyru MOCTAOK Ha /JlermapTMaHy 3a MaTeMaTUKY
TexHuukor yHuBep3uteTa y Jlnucabony (Departamento de Matematica, IST, Universidade Técnica de Lisboa)
y I'pymnu 3a noruky u pauyHapctBo (Group for Logic and Computation) nog mentopctBom mnipod. ap Ilayna



Mareyma (Paulo Mateus). Og 2008. pagu Kao uctpaxuBau Ha HCTUTYTY 3a TenekomyHuKalwje (Instituto de
Telecomunicagdes) y Jlucabony, y okBupy I'pyre 3a 6e36emHocT U KBaHTHY WHpopmarujy (Security and
Quantum Information Group). Y mnepuoay 2009.-2014. unman je IleHTpa 3a GU3MKY GyHIAMEHTaTHUX
nntepakiyja (Centro de Fisica das Interacdes Fundamentais), a oz 2015. mo 2019. LlenTtpa 3a ®Pusuky u
WHXemepcTBo HamnpeaHux Marepujana (Centro de Fisica e Enganharia de Materiais Avancados) YHuBep3uTeTa
y JIucabony. YuecHuK je 13 meljyHapogHMX TIpojeKaTa, a ZIoZaTHO je 610 pyKoBozAM/Ial] jeqHOT MeljyHapogHOT
TpojeKTa.

2. IMPEIVIEJ] HAYUHE AKTUBHOCTU

Kanpauzgar ce 6aBu TeopHjoM KBaHTHe MH(OpPMaIHje Y OKBUPY HayuHe TpaHe ¢u3mka. Vcrio HaBOAUMO TpH
TJIaBHA TIpaBIla UCTpaKMBarha KaHauaaTa. bpojeru pedepeHiy o/[roBapajy OHUM U3 r1aBe 5 oBor Marepwujasia
3a U300p y 3Bame.

Ipagaii 1: KBanTHa Teopuja nHbopMalije U KBaHTHa KpUrrorpaduja

I'naBuu okyc ucrpakusarma cy OT (Oblivious Transfer) u BC (Bit Commitment) mpoToKo/M Koju oMoryhyjy
W3BpIIIee TMPOTOKO/a 0e30eHOT BUINEKOMIIOHEHTHOT pauyHama (Secure Multiparty Computation).
ExcriepuMeHTaiHa A€MOHCTpaIMja U 10 cajia TIPBU MyHHU [j0Ka3 6e36eaHoctr npaktuuHor OT mpoTokomna cy
nmatu y [1]; Bugetn ucto [24] kao u cryauje OT miportokona [12,13,34] u BC nporokona [14,35,36]. JoaaTHo,
aHa/IM3MpaHu Cy TPOTOKOJIM 3a KBaHTHY pa3MmeHy Kibyua [7,10,42], nornucuBame yroeopa [15,27], kao u
W3BpILaBame KpunTorpad)CcKux 3ajataka Kopuiihemwem ujeanHux (tamper-proof) ypehjaja [43]. Hamocnetky,
aHanM3upaHa je kBaHTHa KoyMoropoBrpeBa KOMITIEKCHOCT [5], pa3Hu mpoTokosiu 3a obpagy uHbopmarpja
[9,32,40,41] v paHy KapakTepu3alujy rojaTaka BpeMeHckux cepuja (earliness of time-series data) [25].

BehuHa paioBa 13 OBOT TIpaBlia je TEOPHjCKOT THIIA, ali UMa U eKCIIepUMeHTaIHuX, [1,7], Kao 1 HyMepuuKux
pazoBa (kao perpe3eHTaTUBHU U3zBajamo [40]).

Ipagai1 2: MHdopmMalioHa reomMeTpHja v IpPUMeHe Ha TeOPH]y BUIIeUECTUYHUX CUCTeMa

Kanaugar je 6uo koaytop paja [3] Koju je 3acHOBao Ijely 00/1aCT WCTpaXkuBamkba (a3HUX Mpesasa
kopuinheweM ¢upenuTy ¢QyHKLHje (HOpMa CKajapHOT Mpou3Boja u3Mel)y /[Ba BeKTOpa KBAaHTHUX CTamba;
CKaJlapHu TIPOM3BOJ, HMHJYKyje II0jMOBe HOpDMe W pacTojaka, W omoryhaBa TpuMeHy TexHHWKa U3
nudepeHiyjanHe reomeTpuje). OBaj paz je fo cazga putupat npeko 700 myTa. Y mpoTekiux JBajieceT TOAUHA,
OBaj MeToJl je TIPUBYKAO MaXkKikby BEIMKOT Opoja, y TMOUETKY CaMO TEOPHjCKHX, a y TOC/e[he BpeMe U
eKCIIepUMeHTaHUX (u3ruapa, JOXKMBeO OrPOMaH pa3Boj, ¥ TIOCTA0 eTab/MpaHy MOZIEPHU TIOT/Ief, Ha oUWy
eopujy ¢a3Hux mipesiaza — rmpeBaswiasehu JlaHgay-I'mH30yproB mpUCTYyI, Kao U OCTaje JOTafalllibe
napiyjajaHe npuctyrne. HakoH WHUIMjaHOT pazia, objae/beHor 2006. ToviHe, KaHAWAAT je Y OKBUPY OBOT
rpaBlia 00jaBHO U UMTaB HU3 Aa/buX pajoBa [2,11,16,17,22,23,28,29,31,33,39].

PayioBu 13 oBe 06/1aCTH Cy IPUMAapHO TEOPHjCKOT THIIA, ad TOTOBO CBAKU CaJjp>KK U HyMeprUuKe cUMy/IaLyje.
IMpagar1y 3: KBaHnTHa MexaHuKa, MH(OpMaIja 1 rpaBUTaLyja

Ogaj mpagar] MMoBe3yje KBaHTHY Teopujy WHGMOpMalfje ca TeOPHjoM TpaBHUTAlldje KpO3 aHAIW3y MOCIequra
CyTeprno3vLyje pa3/IMuMTUX KBAHTHUX CTama I0Jba rpaBUTaluje u Marepuje. [1okasaHo je ga rejii cumeTtpuja
TeopHuje ocCTaB/ba TPOCTOP caMo 3a yruieteHa (entangled) crama rpaButaiuje u matepuje [30]. 3artum,
MOKa3aHO je KBAHTHO Hapylleme AjHIITajHOBOr ciabor TMpHWHIMINA €KBUBajleHIWje, Kao W jeJHAKOCTU
VHepLMja/iHe W TPaBUTAl[MOHe Mace [26], mTo je gaske aHanmu3upaHo y [38]. Y [8] ce aHamm3upa moryhHOCT
rocrojarma Heozipehjernx (indefinite) kay3amHux mopezaka. Takolje, moka3aHo je fia ce MHTEPAKIIHMja arlaparype
ca BaKyyMOM MOpa TPeTHpaTH Ha UCTU HauWH Kao U ca GU3NUYKUM CHUCTEMOM, JiaKjie Kao KBaHTHA orepaliyja

[6].

IMopen, aHanmM3e cCymneprio3vijja y TpaBUTALUjU, TPeAJIOKEH je orepalMoOHd HauyWH 3a BepuduKaiujy
OCHOBHUX 0COOMHA KJTACUUHOT TIPOCTOPBPEMeHa — IMMEeH3UOHATHOCTH U Toroioryje [4].



PasioBu M3 oBe 06/acTH Cy MpuMapHO Teopujckor Tuma, amu [4] u [30] Takohe cajpke U HyMepHuKe
cuMmysanyje.

3. ITPUKA3 HAJ3BHAYAJHUIUX PE3YJITATA

Hwke je HaBemeHO TeT Haj3HA4YajHUjUX paZioBa KaHAWaTa Ca Ca’KeTHM OMMCOM OATOBapajyhux pesysirara
OCTBapeHMX y OLiekUBAaHOM TepUOAY KOju KaHAuAaTa KBamuduKyjy 3a u300p y Mpeasio’keHO HayyHO 3Bambe Y
Hay4HOj I'PaHy ¥ JUCLIUIUIMHYU HaBeZleHOj y U3BeLUTajy.

1. M. Lemus, P. Schiansky, M. Gouldao, M. Bozzio, D. Elkouss, N. Paunkovié¢, P. Mateus and P. Walther,
“Performance of Practical Quantum Oblivious Key Distribution”,

PRX Quantum 6, 040308 (2025). 36 pages. IF = 9.3

DOTI: 10.1103/j8mt-c124

Be36eHO BUILIEKOMITOHEHTHO pauyHate (SMC) rpeacTas/ba 3HauajHU aiaT 3a aHA/TM3Y T0/jaTaka KOju IITHTH
npuBatHOCT. SMC omoryhyje pemaBame BesMKor Opoja Kpunrorpadckux mpobsiema, oz Kojux hemo oBze
CaMo HaBeCTH elIeKTPOHCKO Iyacame U 0e30eHO pyjapeme nogaraka (secure data mining). C apyre crpane,
OT npoToko NpeJCTaB/ba jeJHOT Of TJIaBHUX KaHJu/aTa 3a NpakTUYHy umrieMentaujy SMC nporokosa. Y
pafly ce Tipe[jiake TpPaKTWUHA peanu3aidja KBaHTHOT pasgomu3oBaHor OT mporokona (Randomised
Oblivious Transfer — ROT), 3a koju je no3nato fja omoryhyje peanusauujy OT nporokosa. Kopucrehu camo
CUMeTpHUHe KpunTorpadcke IIPOTOKOMe 3a umivieMeHTanjy OT TipoTokoma, y pasly je KOHCTpyucaH
pauyHapcku 6e30eman ROT mporokos Ge3 Kopuihemwa Kpuntorpaduje 6a3vpaHe Ha Ae/bely jaBHOT K/byda
(public-key cryptography) u 6e3 mpeTrnoctaBkd Koje Hamehy orpaHuuema Ha ypeljaje KopuriheHne 3a
rpecpeTalbe U JeKoAuparme pa3MelmeHHX HH(opmaluja. [lokasaHO je f1a TPOTOKOJ 3a/j0BO/baBa 3axTeB
curypHoct 6asupaHe Ha HepasnuumBocTd (indistinguishability-based notion of security). Ogo je iioceb6Ho
3Hauajax pesyaiuait, jep tpegciiae/ba tpsu lyHu gokas b6e3begHocitiu jegHot OT lipolliokoaa peaauzoeaHol y
peanucitiuyHuUM ycao08uma IpumMeHoM gaHallkbe iiexHonoluje. [JomaTHO, leMOHCTPYpPAaHa je eKcliepyuMeHTalHa
uMIuieMeHTaluyja npeanoxkeHor OT mpoTokona y LW/by Ja/ber TecTHpama HeroBux nephopMaHCH Y
peaMCTUUHUM ycioBUMa. KoHauHo, Oe306efHOCT W TiepdopMaHCe Tpe/IoKeHOT TPOTOKOMA Cy 3aTUM
yrnopeljeHe ca KBaHTHUM U KJIaCHYHMM ajTepHAaTWBaMa, TOKa3yjyhu MoTeHLIMja/iHe TPeIHOCTA y OJHOCY Ha
nocrojeha periera 3acHOBaHa Ha yroTpeOUW HeWJeaSHUX KBAHTHMX MeMOpPHja Ca OTPaHWYEHWM BPeMEHOM
ckmagvinTera MHMopMarmja (noisy storage model), Kao U periema 3acHOBaHa Ha KpurTorpaduju jaBHOT
K/by4a.

Kangugar je yueCcTBOBAao y CBMM TeOPUjCKUM (a3aMa m3pazie pajia (KOHKPETHO, Y Kperpamwy MPOTOKOJa U 'y
M3pajivi 0Ka3a werose 6e30eHOCTH), Kao ¥y 00pa/ii eKCIIepUMeHTATHAX pe3yJ/TaTa.

2. F. Massa, P. Yadav, A. Moganaki, W. O. Krawec, P. Mateus, N. Paunkovi¢, A. Souto and P. Walther,
“Experimental semi-quantum key distribution with classical users”,

Quantum 6, 819 (2022). 27 pages. IF = 7.599

DOI: 10.22331/g-2022-09-22-819

Y oBoM pajiy je Tipe[yio>keH HOBU TTPOTOKOJ KOjy oMoryhaBa /ia fiBa K/laCMUHa KOPHCHHKA [iejie TajHU K/byd
KoprcTehu momMoh HemnoyszaHor, NOTeHLMjalHO HellpyjaTe/bCKU HaCTPOjeHor, KBAaHTHOT cepBepa. KoHKpeTHo,
Halll [TPOTOKOJI 3axTeBa off Ayvce U boba (KopucHUKA KOjU Kejle ja pasMeHe TajHU K/by4) [ia M3BpIlEe caMo
[lBe KJIacuuHe orepauyje, AeTeKLUUjy WA peduiekcHjy jegHor ¢OTOHA, M CTOra IOCTaB/ba jOLI Mambe
orpaHuuea KOPUCHMLIMMAa Hero INpeTXOJHU IPOTOKOJIM OBe IpUpoZe, 3axTeBajyhu camMo Mepemwe jefHOT
¢doroHa, Oe3 mpernapupama KBaHTHOT cTama ¢oToHa. O8o je Upsu pag y Kome ce ilokasdyje ga cy Wakeu
MUHUMAIHU 3aXiesu, ca ClipaHe KOPUCHUKA, Jo80/bHU 3d 1eHepucame tdjHol k/byud. CI0XXeHOCT cepsepa je
Takohje cMameHa y nopeljery ca IpeTX0ZHOM JIUTepaTypoM, jep CcepBep caMmo Iperapypa U Mepy MojejuHauHe
KBaHTHe 6uToBe (¢oToHe). [logaTHo, y pazy je AaT UHGOPMALMOHO-TeOPUjCKH JJoKa3 6e36eHOCTH MPOTOKOJIA
I10J, IPeTIIOCTaBKOM IIPaKTMUHUX ypeljaja, IpBU 3a MPOTOKOJIe TakBe NPUPOZe (IIPeTXOJHU paJoBU Ha TEMY
KBaHTHUX [IPOTOKOJIA 3@ PasMeHy TajHOr K/byua Ca KJIACUYHUM KOPUCHHULMMA Y IIPUCYCTBY KBAHTHOL CepBepa
Owmu cy orpaHuueHd Ha ClLieHapHje WfeaJHUMX KBAaHTHUX OMTOBa), W M3pauyHarta je Op3uHa pa3meHe TajHOT
K/by4a Y HEaCUMIITOTCKOM CJIy4ajy KOHauHor Opoja u3BplllaBalka OCHOBHOI NMPOTOKOJa. KoHauHO, POTOKOJ



je ekcriepuMeHTaTHO JEeMOHCTPHUPAH y peaJMCTUYHMM YCIOBMMAa Ca TIPUCYCTBOM IIyMa, KOpWIIThemeM
peaCTUYHe arapaType AOCTyIHE Ha AaHAllllbeM TPXKHUIITY. MeToAu pa3BUjeHH y OBOM pagy Mory Outu
IIMPOKO TPUMEH/bHMBY M Ha [Ipyre BUILEKOMITOHEHTHE MPOTOKOJIe (TIPOTOKOJIe Cca /iBa M BUllle KOPHUCHUKA) Y
MPAaKTUYHUM YC/IOBUMA.

KaHauaar je yueCcTBOBAaO y CBMM TeOPUjCKUM (a3aMa u3pazie paja (KOHKPETHO, Y Kperpamwy MPOTOKOJa U 'y
W3pajivi 0Ka3a werobe 6e30eHOCTH), Kao ¥y 00pajii eKCrIepUMEHTATHUX pe3yJ/TaTa.

3. P. Zanardi and N. Paunkovic,
“Ground state overlap and quantum phase transitions”,
Physical Review E 74, 031123 (2006). 6 pages. IF = 2.438

Y oBoM pajy je mpesnoxeHa KapakTepu3allija KBaHTHUX (a3HUX Tpesa3a KopuihemeM ¢ugenutu (fidelity)
¢yukmje (GpyHKUIMje Tpeksanama u3Mel)y Ba OCHOBHa KBaHTHA CTaka MHOTOYECTUYHOT CHCTeMa, 100ujeHa
3a /IBe pa3/IMunTe BpeJHOCTH CMO/ballllbUX NTapaMeTapa XaMWITOHHWjaHa cucrema). Ha npumeprma [lukeoBor
(Dicke) u XY mopesna, MoKa3aHo je [ja Cy PerMOHH KpUTHUUHOCTU cuctema (regions of criticality) o3Hauenu
€KCTPEMHUM TaukKaMa GUAEeTUTH U (GUAETUTH CyCLeNnTHOUTHOCTH (yHKUWja. [larbe, pa3MaTpaHa je Be3sa
n3mel)y oBor mpucTymna u AH/lepcoHOBe Katactpode oproroHasHoctd (Anderson orthogonality catastrophe),
Kao U ca JUHaMUUKoM cTyAujoM JlommurtoBor ofjeka (Loschmidt echo) 3a kputuune cucreme. Ogaj pag je og
liocebHe eadicHOCilU, jep je oilisopuo yeny jegHy liogipaHy ilieopujckol, a KacHuje he ce ucliociuasuiiu u
eKkcllepumeHitianHol, Upaeya y usuyu - aHaiu3a (pasHux upenaza u MAKpOCKOUCKUX OCOOUHA
MHoToueciiuuHuX cuciiema 6azupaHa Ha cugeauitiu yHkyuju u uHgopmayuoHoj Teomeilipuju ipocitiopa
K8AHUWIHUX cluarbd.

KaHzauzaT je caMoCTa/IHO HaIkcao TpBY Bep3ujy LieJIOKyIHOT WwiaHKa. JlogaTtHo, 06a KoayTopa paja Cy CBakKd
CaMOCTa/IHO W3BPLIW/Y 1Ie/IOKyIlaH TeOpHjcKu pauyH. Pasnor Tome je 610 fa KaHgujar, Kao Tajila Maaju
UCTPaXuBau KOjU je ympaBo OZ0OpaHHO [OKTOPCKY Te3y, CTeKHe IyHy CaMOCTaJHOCT y HayuyHOM pajy.
IonmaTHO, OBHMMe je TIOBepeme Y KpajibMl MCXOJ, MCTPaKMBAyKOT pafa rosehaHo, jep cy oba Koayrtopa
He3aBHCHO J00W/Ia UeHTUYHe pe3ysiTare.

4. B. Mera, C. Vlachou, N. Paunkovic and V. R. Vieira,

“Uhlmann connection in fermionic systems undergoing phase transitions”,
Physical Review Letters 119, 015702 (2017). 6 pages. IF = 8.839

DOI: 10.1103/PhysRevLett.119.015702

Y oBoM pazly ce aHanusupa MoHaiiawmke YamaHoBe (Uhlmann) koHekcuje kop ¢hepMHOHCKMX cHUCTeMa Y
Om3nHM pervoHa ¢a3HMX TMpesiaza. KOHKpeTHO, aHa/MM3Wpajy ce HEeKW Of TapaZiurMaTCKuX CilydajeBa
jeIHOOUMEeH3UOHA/IHUX  TOIOJIOLIKUX — K30jaTopa U CyleprpoBojHuKa, kKao U BCS  Teopuja
CyTIepIIpOBO//bUBOCTH y TP AWMMeH3Hje. Y pafly ce ToKasyje ja Y/MaHOBa KOHeKCHja cUrHajiu3upa ¢asHe
npesia3e y KOojuMa Ce Mela CBOjCTBeHM 0a3nC KBAaHTHOT CTama CHCTEMa, [IOK je 3a aHanv3y (pa3HuX Tpesasa
KO/l cHCcTeMa KOJ, KOjuX je cBojcTBeHU Oasuc (ukcaH (M [0 mpesia3a 0J1a3u caMo ycjie[] IPOMeHe CBOjCTBEHUX
BPETHOCTH), HEOTTXOZIHO KOPUCTUTHU OMINTHje BYHKIUje GuaeuTy u GuIeuT CyCleNTHOUTHOCTH, pe3y/ITaT
Koju je mpBu nyT HaroBelreH y [2]. Kopucrehu etabmvipanu npuctyn aHanysu (asHUX mpesia3a 6asupaH Ha
¢bupemuty QyHKIMjH, U TIpOydaBamkeM WBUYHUX cTama (edge states), moka3syje ce OJCYCTBO TepMasHHX
(asHux mpesasa y ciydajy 1D Tomosowkux M3o0jaTtopa W CymneprpoBoiHUMKa. [lozaTHO, Tokasyje ce Ja
YnmaHoBa reometpujcka (ha3a pa3marpaHa y TMpOCTOPY MMITyJica HHje ajieKBaTHA 3a aHa/lM3y OBUX (a3HUX
rpenasa, jep je camo fgeo uHdopMalyje caip)kaHe y YJIMaHOBOj XOJIOHOMHjU. 3aucTa, Kao (QyHKLHja
Temrieparype, OBa XOJIOHOMH]ja je T/aTKa, CTora ce He odekyje ¢eHOMeH ciuuaH ¢asHom mpenasy. Ogo je
fliocebHO 8adcaH pesyailiail, jep iobuja paHuju 3ax/abyuak o tociiojarby ¢paszHol fipeanasa Ha OCHO8Y aHaau3e
floHawara camo YamaHose feomeitipujcke ¢ase.

HNcra ananusa je usspiiena 3a 3/ ciyuaj BCS cyneprnpoBofHUKA KOjU, 3a Pas3/vKy Of IIPeTXOLHUX CUCTeMa,
VMajy TepMasHe ¢a3He rpesiase, KOju Cy NMoTBpljeHM MoHarameM Kako puzie Ty (CycrienTHOUIHOCTH), TaKO
U Y/IMaHOBOM KoHeKcHjoM. OBO IOKasyje ja ce, Ipy IPOMeHU TeMIlepaType, OIlepaTop MeLlIaHor CTamba Memba
Y Ha HHUBOY CBOT CIeKTpa UM Ha HUBOY CBOjUX CBOjCTBeHMX BeKTopa. [lopef Tora, mpoyuaBame MajopaHa
MOZIOBa Ha KOHAUHOj TeMIlepaTypyd OTBapa MOTyhHOCT KOHCTPYKIMje CTabM/IHMX KBAaHTHHUX MeMOpHja y
pealMCTUYHUM ycyioBMMa. KOHauHO, aHaimW3a pasIvuuuTor NOHAlllaka Y/IMaHOBe KOHEKCHje 3a ciiydajeBe BCS
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Moziena ¥ KuTajeB/beBOr CNMHCKOT JiaHlla, Cyrepuile fAa OW y peasHMM clLeHapujuma Tiporen (gap)
TOTIOJIOIIKUX CYTIepIIPOBO/IHMKA TaKolje, TeHepUUKU, MOTAa0 OUTH 3aBUCaH 07 TeMIlepaType.

Kanauzar je jao nHMLMjaIHy Wzejy 3a Leo rpojekar (U3 Kora je rpou3saliao jou jegad pag, [33]). IIpeko ceor
JyToroJMIIIer capagHvka mnpod. ap Buropa Pomte Buenpe (Vitor Rocha Vieira), crpyumaka y obsactu
TeopHje KOH/EeH30BaHOT CTaka, [I0Be3ao je CBOT CTyZeHTa JOKTOPCKUX cTyauja Xpuiyay Bnaury (Chrysoula
Vlachou) ca BpyHom Mepom (Bruno Mera), cryaentom npod. ip Buenpe. Kanaugar je yuecTBoBao y CBUM
¢da3ama u3paje paza, Koju TpeAcCTaB/ba jeflaH Of K/bYYHHX pe3y/aTaTa y H3paZid JIOKTOPCKUX Te3a o6a
KaH/uzaTa (Kao WHTepAMCLMIVIMHADHU TIpojeKaT, OBaj paj ce ykiarao U y Te3y X.B. u3 obnactu teopuje
uHpopmarmje, u y Te3y B.M. u3 obsact Teopuje KOHAEH30BaHOT CTamba).

5. N. Paunkovi¢ and M. Vojinovié,

“Causal orders, quantum circuits and spacetime: distinguishing between definite and superposed causal
orders”,

Quantum 4, 275 (2020). 29 pages. IF = 6.777

DOI: 10.22331/g-2020-05-28-275

Y pagy ce mpoyuaBa T0jaM Kay3aJHHX Topefiaka Ko (KJaCMYHWX M KBAaHTHUX) KOJa U 3a CJIydaj CKyTa
MpOCTOpBpPeMeHCKUX forafjaja. TTokasHo je /ja CBaKO KO0 MOXKe OUTH YPOHEHO Y KJIaCUYHO TIPOCTOPBPEME,
ouyBajyhu kommatubmiHocT u3Mel)y fABe Kay3amHe cTpykType. I'aBHM QoKyc paja je aHammi3a HeJABHO
Tpe//IoKeHOT TIPOTOKOJa T0J, MMeHOM KBaHTHUM Tipekuzad. Kopucrehu ¢opmanusam mnporec matpuia
(process matrix formalism), aHamu3upaHe cy peanu3aijdje KBaHTHOT TipeKuzgada kopuctehu 4 u 3
TpOCTOpBpPeMeHCKa Jorafjaja y KIacMYHOM ITPOCTOPBpeMeHy ca (UKCHPAaHWM Kay3aJHHWM TIOPETKOM, M
peanM3aliija TpPaBUTALMOHOT TpeKrjaua ca caMmo 2 TPOCTOPBpeMeHCKa Aioraljaja Koju cafpyKu CyTeprio3uLyje
pasMUMTUX KOH(QUTypalyja TpaBUTAL[MOHOT 10/ba W IHUXOBUX OAroBapajyhmx kaysajHMX mopeZaka.
[loka3aHo je [Ja TpeHyTHe eKCIIepUMEHTa/lHe UMIUIeMeHTallije KBAHTHOI I[IpeKWjadya He cafpxke
CyTieprio3ulivje Kay3aJHUX TMopejaka nu3Mel)y mpocTopBpeMeHCKUX fAoraljaja v ja ce oBe CyIepriosuiije Mory
jaBUTH caMO y KOHTEKCTY CyTIepIIOHMpaHUX I'PaBUTAIMOHUX T0/ba. Takolje, pa3MaTpaH je He[laBHO yBeJeH!
rojaM oreparioHor foraljaja, Koju /103BO/kaBa CyTeprIO3ulidje Kay3aJHUX Mopejaka y WUMILIeMeHTal[ijama
KBAaHTHOT TpeKW/aua y paBHOM TPOCTOPBPeMeHy, Kao MocjeAulia UMibeHULle Jia ce peanv3aldje KBaHTHOT
npekugaua Kopucrehu 4 u 3 mpocTopBpeMeHcKa Aorahjaja y KJacMUYHUM TPOCTOPBPeMEeHNMa MOTY OMWCaTh
nomohy camo fABa omeparvoHa zorafjaja. Paj mpesanake oricepBabiy Koja MoKe pa3/IMKOBaTU KBaHTHe
peanu3anyje Npekuzada y KJIaCUYHUM MNPOCTOPBPEMEHMMA M MMIUIEMEHTalllje rpaBUTaljMOHOr MpeKujaya y
CyTeprioHMpaHUM TMPOCTOPBpeMEeHUMa, be3 gekoxepeHyuje cuciiema y lpekugauy. Oeo je tiocebHO 3HauajaH
pe3yaiuaiu jep lobuja paHuje iepgre ga je ttiako Hewiio Hemolyhe, tiepgrbe Koja je buna jegax og i1agHux
aplymeHaiua y ipunol 3Hauaja HoeoysegeHOl iiojma oliepayuoHol golahaja. KoHauHo, U3BpIlieHa je aHa/iv3a
pesyJiTaTa OBOT pajia y CBeT/Iy MOJEPHOT PefaliMOHUCTAYKOT TIPUCTYTIa (GU3ULIU.

Kangugar je yuecTBoBao y cBUM ¢a3ama n3pazie pasia, y Kome cy oba KoayTopa fana nozjesfHaK JOTPHHOC.

4. IIOKA3ATE/BbU YCIIEXA Y HAYUHOUCTPAXKNBAYKOM PAJlY

4.1. Yrunajaoct

Ilp Hukona IayHkoeuh je y cBoM gocajaiiimbeM pagy objaeuo 50 HayuHux my6svkaiuja, Mel)y kojuma 3 paga
KaTteropuje M21a+, 18 pagoBa kareropuje M21a, 16 pagosa kareropuje M21, 8 pagosa kareropuje M22, u 5
pazoBa Kateropuje M33.

ITpema 6a3u moziataka Web of Science, pasoBu KaHaugaTa Cy LIMTHpaHU yKymHO 1452 myTa, of Tora 1348
myTa He pauyHajyhu camorurare. IIpema 6a3u mozaTtaka Scopus, paJjoBU KaHAwJaTa Cy LUTHPaHW YKYITHO
1494 niyta, og Tora 1277 myTa He pauyHajyhu camoluTare U LMTaTe KoayTopa. XUpILIOB UH/EKC KaHAugaTa
n3Hocn 14, kako mpema 06a3u Web of Science, Tako u mpema 0a3u Scopus. PeneBaHTHM Mojalyd o
LUTUPAHOCTH 13 00e 6a3e JaTH Cy y MPUJIOTY.



4.2. MelhynapoaHa HayuHa capajma

Kangupar je mpoBeo yKymHO 25 rojuHa y MHOCTPaHCTBY (OZ Tora 4 rofuHe Ha JOKTOPCKUM CTyAujaMa U 21
rofvHy OaBehu ce HayuHOMCTpaKMBaukuM pazom). OcuMm Tora, CBU paJiIOBM KaHAUJaTa Mpe/CTaB/bajy
3ajeJHUUKe pe3y/TaTe KaTeropuja M2la+, M21a, M21 u M22 ca Konerama u3 pa3Hux 3emMas/ba cBeta. Ocum
capajile KOjy je OCTBapuO ca Kojilerama W3 MHCTUTYLMja y KojuMa je OOpaBMO Kao CTY/EHT, OJHOCHO
WCTpa’kKuBay, KaHAWZAT je TOKOM KapHjepe UMao capajiiby U Ca UCTpaKuBauuma u3 ciefehrx uHctutyuyja (y
3arpajid Cy HaBejieHW OpojeBU oJroBapajyhux pajioBa Kao /lokas, Bujety 6ubavorpadujy Hike):

. Vienna Center for Quantum Science and Technology (VCQ), Faculty of Physics, University of Vi-
enna, Austria [1,7]

Computer Science and Engineering Department, University of Connecticut, USA [7,10]

Departments of Physics, Harvard University and MIT, Cambridge, Massachusetts, USA [31]

School of Physics and Materials Science, Anhui University, Hefei, China [9,32]

School of Electronic and Information Engineering, Hefei Normal University, China [9,32]

Department of Computer Science, Sun Yat-sen University, Guangzhou, China [41]

Networked Quantum Devices Unit, Okinawa Institute of Science and Technology Graduate Univer-
sity, Japan [1]

QuTech, Delft University of Technology, Netherlands [1]

Optical Quantum Communications Group, Instituto de Telecomunicagdes, Aveiro, Portugal [14,24,36]
Institute of Physics Belgrade, University of Belgrade, Serbia [4,6,8,26,30,38]

Lasige, Faculdade de Ciéncias da Universidade de Lisboa, Portugal [5,7,10,24,27,34]

Faculty of Informatics, Masaryk University, Brno, Check Republic [15,43]

Institute for Theoretical Physics, Heinrich-Heine-Universitit Diisseldorf, Germany — Kosabopariuja
WHULIMpaHa 3ajeJHUYKOM paavoHuiioM u3Mmelly rpyre y uzengopdy u rpyrne y JlucaboHy Kojy je
TIpe/ICTaB/ba0 KaHAWUZAT ca CBoja Apa Oueina cryzenrta (Chrysoula Vlachou, Mariano Lemus). Beb crpana
Pa/IMOHMIIE Kao U cepTUGUKAT 0 TIpe/iaBarby KaHIuaTa JaTy Cy Y MPUJIoTY.

4.3. PykoBoljemse nMpojeKTHMa 4 MOTNPOjeKTHUMA (PagHUM MaKeTHMa)

Kangupar je 6MO pyKOBOAW/IAL] TMOPTYTajCKOT HAyYHOMCTPAKMBAUKOI THMa 3a Mel)yHapoJHHM TIpOjeKT
kareropuje VI, ca Ha3uBoMm “Noise and measurement errors in multi-party quantum security protocols”, u3
nporpama OunatepanHe capagmwe usMmel)y Ilopryranuje u Cpbuje, ¢uHaHCHpaH Of CTpaHe TMOPTYyraycKe
@®onHzaumje 3a HayKy M TexHosnordjy (Fundacdo para a Ciéncia e a Tecnologia, FCT) u MunucrapcrBa
TpOCBeTe, HayKe U TeXHOJIOMIKOT pa3Boja Perybmvke Cpbwuje. Tlepros peanmu3aiiyje mpojekTa je 2015/2016.

¥ nmpusiory ce Hama3u mucMo aupekTopa [emaptmana 3a MeljyHapoase ogHoce (DRI) mopryrancke ®oHjarmje
3a HayKy Y TeXHOJIOTHjy, Y KOMe Ce KaHAWAT oOaBeIlTaBa /ia je BeroB MpojeKT 000peH 3a (prHaHCHpame U
uMIuieMeHTaudjy. Takolje mnpunaxkeMo U TIpeBOA TMCMa cCa TOPTYTajJCKOI Ha CPICKM je3UK, paju
KOMIT/JIETHOCTH.

IopaTHO, KaHAW/IAT yUeCcTBYje Kao uiaaH yrpaBHor ogoopa (Management Committee member) 3a 18e COST
akije, CA23115 (“Relativistic quantum information”) u CA23130 (“Bridging high and low energies in
search of quantum gravity”). Y mpuiory ce Haja3u C/IMKa 3BaHUUHUX WHTEpPHET CTpaHuIla obe akiiuje, Ha
KOjUMa ce BUJIM /Ia je KaHJW/AT 4iaH yIpaBHUX 0/[00pa.

4.4. YpehuBame HayuyHHX My IMKanuja

Kangupgar je 6uo rocryjyhu ypeanuk (Guest Editor) 3a ciegehe uacormice:

o Toxkom 2021. rogune y yaconucy Entropy (ISSN 1099-4300, kateropuja M22), 3a crielivjajiHO U3Ziame
nioz1 HasuBoM “Information Geometry of Classical and Quantum States and Applications”. (a)



° Tokom 2022. rogune y yacomucy Applied Sciences (ISSN 2076-3417, kareropwja M21), 3a
crienivjasHo u3zame nof HasueoM “Recent Development and Application of Quantum Communication and
Security Protocols”. (6)

. Toxkom 2022. ropuHe y vaconucy Symmetry (ISSN 2073-8994, kateropuja M21), 3a crerjpjasHo
n3game nog HasueoM “Quantum Information and Condensed Matter Physics”. (B)

Y npusiory ce Hanase cepTU(UKaTH 3a rocryjyher ypeiHrKa, Kao M KOIMje 3BaHWYHUX WUHTEDHET CTpaHa
CTIeLMjaTHUX W3/Iakba YacolTica, Ha KOjuMa Ce BUZM /1 je KaHAUZAT Y C/Iy4ajy MPBOT CIeLUjaHOT u3fiamba 61o
CaMOCTaJIHU TOCTYjyhu ypesiHUK, JIOK je y cyuajy Apyror U Tpeher crierujamHor us/iamka 010 TpBH, OZHOCHO

IpyTHY, TocTyjyhu ypesHUK.

(a) https://www.mdpi.com/journal/entropy/special_issues/Information_Geometry_Quantum_States
(6) https://www.mdpi.com/journal/applsci/special_issues/Quantum_Communication_Security_Protocols
(B) https://www.mdpi.com/journal/symmetry/special_issues/Quantum_Information_Condensed_Matter_Physics

4.5. TIpepaBama mo nmo3uBy (0cMM Ha KoH(epeHOMjama)

Kangupar je tokom 2006. roguHe 6mo y mocetu rpynu YacnaBa Bpyknepa Ha ®akynreTy 3a (U3HKY
YHuBep3ureta y bBeuy, AycTpHja, W Ofp)Kao TpefaBame O TPUMEHH MeToja U3 00/aCTH KBaHTHe
vHdopMaLije Ha peliaBame npobieMa y GU3MLM MHOTOUECTUYHUX CHCTeMa. Y TIPWIOTY Ce Haja3u MO3UBHO
niucmo 1p bpykuepa op 16. hebpyapa 2006. roavHe.

Tokom 2008. roguHe KaHAUAT je TIOHOBO 610 y mocetw rpynu YacnaBa BpykHepa Ha @akynTeTy 3a GU3MKY
Yuusep3ureta y beuy, AycTpuja, U ofpkao TpefaBame Moj HacioBoM “Macroscopic distinguishability
between quantum states defining different phases of matter”. ¥ mpumnory ce Hasa3e TO3WBHO MHCMO [P
bpyknepa oz 17. jysia 2007 v moTBpAHO mucMo oz 29. oktobpa 2008. rozuHe.

Tokom 2017. roguHe KaHAWAAT je 610 y moceTy rpyny Mapkyca Xybepa Ha IHCTUTYTY 3a KBaHTHY ONTHKY H
KBaHTHe UH(popmMaLje Ayctpujcke Akagemuje Hayka y beuy, AycTpuja, U ofjp>kao rpefjaBatme 1o HacJI0OBOM
“Quantum contract signing” (*). Y mpuiory ce Hajmasu MOoTBpAHO TcMo Ap Xybepa of 13. gerembpa 2017.
roJuHe.

(*) https://www.iqoqi-vienna.at/detail/event/invitation-to-a-talk-nikola-paunkovic-friday-nov-10th-2017-1430h-at-the-
iqogi-seminar-room

4.6. PeneH3upame NpojeKaTa i HayYHHX pe3y/ITara

Kanauzar je 6MO pelieH3eHT 3a JiBa Hal[MOHA/THA HayyHa mpojekTa (jefad mpojekT 3a Benc, YjeaumeHo
KpameBcTBO, 1 jemaH mpojekT 3a IlosbcKy). Y mpwiory ce Hamase TO3MBH U TIOTBPJe O W3BPLIEHUM
pelieH3Wjama 3a 00a mpojekTa.

Takohje, KaHAWAAT je TOKOM CBOje Kapujepe OHO pelleH3eHT 3a BeJMKH 0poj (TIPeKo CTOTHHY)
HayYHOMCTPa)XMBAuUKUX PafioBa Koju Cy 00jaB/beHH y peHOMHpaHUM MeljyHapoJHUM Hay4YHHM YaCOIHCHMa,
Ila M3/jBajaMo caMo Hajperipe3eHTaTHBHUje YacoIlrCe:

PRX Quantum,

Physical Review Letters,
Physical Review A,
Physical Review B,
Physical Review E,

npj Quantum Information,
Quantum.


https://www.mdpi.com/journal/applsci/special_issues/Quantum_Communication_Security_Protocols

Y mpwiory ce Haja3e IO3MBHAa NMWCMa U NMUCMa 3axBajHULE YpeJHUKa TOPHUX Yacoruca 3a H3BpLIeHe
pelieH3uje.

4.7.  O0pa3oBame HAyYHUX Ka/ipoBa

Kanauzar je y TOKy cBoje Kapujepe OO MEHTOP OZJHOCHO KOMEHTOP 3a IIeCT CTy/ieHaTa IOKTOPCKUX CTy/Hja
Ha YHuBep3urety y Jlucabony. [To npaBuinma YHuBep3urerta y JIncaboHy, jefiaH o KOMEHTOpa yBeK Mopa
[la UMa HaCcTaBHO 3Bame Ha YHHUBEP3UTeTY, Ma je 300r Tora KaHAWZAT y IeT CoydyajeBa KOMEHTOp Ca jOII
jelHUM UCTpakvBaueM ca YHUBep3UTeTa, a Yy jeJHOM C/Iy4ajy KOMEeHTOp ca jOll [Ba WCTpakuBaua ca
YHuBep3urerta.

Bynyhu na je Ha YHuBep3uTery y JlucaboHy mporjegypa u3paze W of0paHe [JOKTOPCKe [JucepTaluje y
MOTIYHOCTH OpPraHW30BaHa eJIeKTPOHCKU, He TI0CTOje TaNMpHU JOKYMEHTH KojuMa Ou ce [Jokasasio
MEHTOPCTBO KaHAu/aTa. YMeCcTo TOra, jeJUHU I0Ka3y KOju KaHJuAaT Ma Jia je paJuo y CBOjCTBY KOMeHTopa
Cy: 3BaHMYHA WHTEPHET CTpaHWlla oJ0pameHe [JOKTOPCKe aucepTalvje KaHAWaTa Ha CajTy MaTuuHe
vHcTUTyIMje KaHauzaara (Instituto Superior Técnico, Universidade de Lisboa), HacioBHa cTpaHa Te3e, u
3ajeJHUYKU paZi0BU KOje KaHuJaT uMa ca CTyZeHTHUMa.

Hwxke je maT XpOHOJIOIIKMA CMMCAaK CTyJeHaTa W vHoOpMaldje 0 HBUXOBUM JUCepTalyjaMa, yKbydyjyhu u
OpojeBe pasioBa KOjU Cy 3ajeIHUUKA 3a KaHAWJaTta W cTyjeHTa (OpojeBH o/roBapajy pajioBUMa Y
6ubmorpaduju KaHaugara faroj Hwke). Takolje, y mpusiory cy garte 3BaHHUYHe WHTEpHeT CTPaHHLE, Kao U
HaCJIOBHe CTpaHe JucepTaLyja.

(1) Jodo Paulo do Amaral de Jesus Rodrigues,
“Quantum oblivious transfer”
Instituto Superior Técnico, Universidade de Lisboa, 07.04.2017.
MenTopu: Paulo Alexandre Carreira Mateus, Nikola Paunkovi¢
VHTepHeT cTpaHa:
https://scholar.tecnico.ulisboa.pt/records/cBDLP-wzyZgmmYx-LAgdckTjba4a0-5CFxZt
3ajeqHUUKY Pa/IOBU KaHIWzAATa U cryfaeHTa: [34,40,42]

(2) Chrysoula Vlachou,
“Quantum walks in cryptography and finite-temperature topological phase transitions”
Instituto Superior Técnico, Universidade de Lisboa, 07.09.2018.
MenTopu: Paulo Alexandre Carreira Mateus, Nikola Paunkovi¢
WHuTepHeT cTpaHa:
https://scholar.tecnico.ulisboa.pt/records/U35zmFxH7NAWQqfN7ebx8UwFMHpcoR1XriYp
3ajeqHUUKU pafIoBU KaHAaWzaTa u cryfdenra: [10,11,29,31,33,42]

(3) Syed Tahir Amin,
“Tracking topological phase transitions using quantum information geometric quantities”
Instituto Superior Técnico, Universidade de Lisboa, 28.02.2020.
Menropu: Nikola Paunkovi¢, Vitor Rocha Vieira
WHuTepHeT cTpaHa:
https://scholar.tecnico.ulisboa.pt/records/W1mxqMS6keY GPzdlus1jF_O82wrPNN_YP1dp
3ajeqHUUKY Pa/IOBU KaHUZATa U CTyAeHTa: [22,29,39]

(4) Preeti Yadav,
“Practical Quantum Privacy Protocols”
Instituto Superior Técnico, Universidade de Lisboa, 06.11.2020.
Menropu: Paulo Alexandre Carreira Mateus, Nikola Paunkovi¢, André Nuno Carvalho Souto
VHTepHeT cTpaHa:
https://scholar.tecnico.ulisboa.pt/records/IHBmE_semaCn7JCFqOIRNauyBU7JuDJ76Px2
3ajeqHUUKY Pa/IOBU KaHAWATa U CTyfAeHTa: [7,27]


https://www.it.pt/Members/Index/15365

(5) Mariano José Lemus Hernandez,
“Asymmetric Quantum Cryptography and Multipartite Correlations”
Instituto Superior Técnico, Universidade de Lisboa, 16.03.2022.
MenTopu: Paulo Alexandre Carreira Mateus, Nikola Paunkovic¢
WHuTepHeT cTpaHa:
https://scholar.tecnico.ulisboa.pt/records/w6VVWC3joK1utlZwXNebQb4mGvRF7vAV5xSd
3ajeqHUUKY Pa/IOBU KaHAWZATa U cTyzeHTa: [1,5,24,25]
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4.8. Harpaje u npu3Hamba

Kanauzar Huje OMo AOOWUTHUK HarpajZia W TpU3Hamba y CMUCIY uinaHa 27 TIpaBUNHUKA O CTUL@BY
WCTPKMBAUKMX M HAay4YHHX 3Bamba MMHHCTapCTBAa HayKe, TeXHOJIOILKOI pa3Boja M WMHOBalWja PemyGike
Cpouije.

4.9.  TonpuHoc pa3Bojy ogrosapajyher Hayusor mpasua

Y toky mporekmmx 20 roAviHa HAKOH ofbpaHe [OKTOPCKe Te3e, KaHAWAAT je OCTBapUO W3PaKeHY
CaMOCTa/IHOCT U y BesMkoj BehuHu myb/uvkaryja fao 3HauajaH gornpuHoc. Ctora hemo oBzie HaBeCTH camo
ckpaheHH CrMcak perpe3eHTaTUBHUX PaZioBa, KOjU HUCY Yy Be3d Ca JOKTOPCKOM AMCEPTalfjoM, HHUTH CY
pahjenn y kKomabopauuju ca KoMmeHTopuMa. Benmku 6poj oBHX pazioBa je paljeH y OKBHPY JZOKTOPCKHX CTyIHja
KaHJUJaTOBUX CTyJeHara, ydja ce UMeHa I10 IIPaBU/Iy HaBOZe UCIIpeJ MMeHa KaHAujara y CIMCKY ayTopa.
Takohle, y HekdM pafoBuMa ayTopud Cy rniopefjanu abeliegnuM pepom. KoHauHo, y pajoBUMa
eKCTiepUMeHTa/THOT KapakTepa pefioc/efi ayTopa je ciefehy: Ha TMOYeTKY CTY[EeHTH, 3aTUM [OCTAOKOBH,
CTapyjy capaJiHALM, U Ha Kpajy pyKOBOZAW/IAL] eKCIIePUMeHTaTHOT TUMa.

W3 obsactTy KBaHTHe KpumTorpaduje ce rmoceOHO w3aBajajy pazoBu [1,24] koju ce 0aBe peanv3alyljomMm
npaktuyHor OT TPOTOKO/A U /I0Ka30M eroBe 0e36egHOCTH, U [7] y KOMe ce aHanM3vpa MPOTOKOJ § KOMe
[iBa KJlaCMuyHa KOPHCHUKA ZieJie TajHU K/byu y3 roMoh KBaHTHOT cepBepa. Pazsoeu [1] u [7] npencraB/bajy npBa
[IBa 3HauajHa pe3y/Tara U3 riaBe 3 OBOT JOKyMeHTa. [lopes wux, 3HauajHu Cy U pajjoeu [14,35,36] y kojuma
ce a”amm3upa jemHa Bpcra BC mpotokosa. Tpeba wucrahw ga je y pamy [36] mpencraB/beHa TipBa
eKCriepyMeHTa/lHa peasjn3aliija HeKor KBaHTHOr Kpunrorpadckor mpoTokona y [lopryramuju. Taxofe,
3Ha4ajHU Cy ¥ pazioBu [15,27] y KojuMa ce aHa/M3Mpajy [iBa MPOTOKO/A 3a (hep MOTIHCHBamke YroBopa, jefjlaH
0a3vpaH Ha pa3MeHH YMCTUX KBAaHTHUX CTama, APYrd Ha pa3MeHu yriereHux. Oba MpoToKoJa je mpeiioxkuo
KaH/IWZAaT, U yU4eCTBOBAO y lUXOBOj 6e30e/J0HOCHO] aHATH3H.

V3 obnacti KBaHTHe Teopuje WHGOpMalje, 3HayajaH je cKopuju paj [5] Koju ce 6GaBU KBAaHTHOM
Konmoropos/seBoM KoMmiuleKcHolthy ¥ KBaHTHUM Kopesanujama. Takolje, 3HauajHu cy U pajosu [9,32] y
KOjuMa je KaHAWZAT ca Kosjerama u3 KuHe aHamM3upao JBa MpOTOKO/JA 3a KpeMpame W MaHMITyJaLujy
YIUIETeHUX CTakba.

Kao xoaytop paza [3] (Tpehu 3Hauajuu pesysrtar u3 ryiaBe 3) KOjU je TIOKpeHyO 00J1acT rMpoyvaBama (a3Hux
Tipesia3a Ha OCHOBY aHa/m3e Gpuaenuty QyHKIHMje, KaHAWUAAT je OM0 KoayTop YKyIHO 12 pajjoBa U y CBaKOM O/
BHX je IMao 3HauajHy ysory. Mel)y muma, nopeq [3], moce6Ho ce uctude [2], y KOoMe je TIOKa3aHa AWPeKTHA
Be3a usMmel)y dupenmmTy cycrenTHOMIHOCTH W TePMOJMHAMUUKe CyclenTrounHoctd y CroHep-Xabapj0Bom
Mo/iesly MarHeTu3ma. Takolje, 3HauajaH je u paj [11] (u ca muM noBe3aH paf [33]) Koju Tipe/icTaB/ba UeTBPTH
3HauajHU pe3ynTar u3 riaBe 3. HozatHo, Tpebano Ou moceOHO momeHyTH [23], y KOMe ce ailciipakiuHu



MeXaHH3aM Hapylllela CUMeTpHje (3a pa3nuky of ro3Hator Jlangay-I'mH30yproBor MexaHH3Ma Hapyllema
/IOKA/IHe CUMETpHje) NOBOU y Be3y ca (uaenuTy MPUCTYTIOM aHaiu3u (a3HuX rpenasa, u [31] y kome ce
pa3Marpa HOBa BPCTa TAKO3BaHUX AWHAMAYKHUX (pa3HUX Tpesa3a.

Hamocnetky, kaHaugaT je y cBux 6 pajjoBa Ha TeMy VKpINTama Teopuje uH(MOpMAalje W TpaBUTALMje
[4,6,8,26,30,38] umao 3HauajuHy ysory. Kao rmoce6HO 3HauajaH Tpeba u3gBojuty paj [8] koju mpencTaB/ba
MeTy 3HayajHu pe3ynTat u3 riaBe 3. Takole, BpegHU TIOCEOHOT MMOMEHA Cy W PaZioBH y KOjuUMa ce MokKasyje
Hapyleme c1abor MpUHIMITA eKBUBaJIeHIHje [26] U /aje jeiHO ormTe 0bjalllbemhe 3a MOCTOjamke KIaCUYHOT
mumMeca [30] y npucycTBY CyrneprioHMpaHUX CTakba IPaBUTALIMOHOT 110Jba.

5. BUB/IMOI'PA®NIA KAHIUAATA

Haromena: ¢ 063upoM [ja KaHAWJAT A0 CaJia HUKaJa HUje OMO OMpaH y HaydHO 3Bambe, MyO/MKalje HUCY
MoJie/beHe y CKYTIOBe Mpe 0JJHOCHO HaKOH u30b0pa y MpeTXo/JjHO Hay4yHOo 3Bame. Ha ocHoBy unaHa 18. ctaB 3.
[TpaBU/IHUKA O CTUIIAY UCTPA’KUBAUKUX Y HAYUHUX 3Batba PenyOsuke CpOuje, HAyUYHU pe3y/iTaTy KaHAWAaTa
MpUKas3yjy ce KapujepHo (KOMIJIeTHa HayuyHa MPoAyKI1ja) y TIor/ie )y OllelkHMBaHOT Mepro/a.
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6. KBAHTUDPUKAIINJA HAYUHUMX PE3YJ/ITATA KAHAUJATA
Bocta | BoeHocT pesviTara Ykyrman 6poj pe3ynraTa Yxkyman 6poj 60g0Ba
o3 pnTaTa P A(H I/I]'E)F }27) (ykymaH 6poj pesyaTara (ykyman 6poj 6og0Ba
pesy P KOjU MOZ/IeXKY HOPMHpawky) | HaKOH HOpMHUpama)
M21la+ 20 3 (0) 60 (60)
M21a 12 18 (9) 216 (193.71)
M21 8 16 (5) 128 (116.39)
M22 5 8(4) 40 (36.07)
M33 1 54 5 (4.20)
YKYIIHO 50 (22) 449 (410.37)

Hopef]erbe Cd MUHHUMA/THUM KBAHTUTATUBHUM YCJI0BUMaA 3ad I/I360p Y TPA)KE€HO HAYYHO 3Bdib€

IndepeHIyjasHA YCIOB 3a OIelMBaHU TIEPUOZ, 3a U300p
Yy Hay4YHO 3Bam-e: HayuHH! CaBeTHUK (Ca MpecKaKameM
3Batba HAYYHU CapaJHUK U BUIIIM HAYYHU CapaJHUK)
YKyIIHO

O6aBe3nu: M11+M12+ M21+M22+M91+M92+M93

OctBapenn
HeorxofHo HOPMHPaHU
0poj 6ooBa
2x(16+50+70) = 272 410.37
2x(6+35+40) = 162 406.17

WcnyweHn KBaJIMTaTUBHU KPUTepUjyMH (3a M300p y 3Bambe HAayuyHW CaBeTHUK IOTpeOHa cy 6ap
YeTHPH KBa/IMTAaTHBHA yCJIoBa ca 30upHe nmcTe A u B, o7 Kojux 6ap jeman ca mcre A):

A1, A2, A4, B1, B2, B4, B5, 56, 57, B9
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13 Optimal state discrimination using particl... ~ 2003 0 0 0 0 0 0 3 2 0 19
14  Fidelity and Uhlmann connection analysis ... 2018 0 0 0 0 0 0 0 0 0 18
15 Boltzmann-Gibbs states in topological qua... 2017 0 0 0 0 0 0 0 0 0 14
16 Fair and optimistic quantum contract signi... 2011 0 0 0 0 0 0 0 0 0 14
17 Entanglement-assisted orientation in space 2006 0 0 0 0 0 0 0 0 0 14
18 Implementation of a two-state quantum b... 2015 0 0 0 0 0 0 0 0 0 13
19 Fidelity spectrum and phase transitions of ... 2011 0 0 0 0 0 0 0 0 0 13
20 Generation and distribution of quantumo... 2020 0 0 0 0 0 0 0 0 0 12
21 Bit-string oblivious transfer based on quan... 2015 0 0 0 0 0 0 0 0 0 12
22 Creating photonic GHZ and W states via q... ~ 2019 0 0 0 0 0 0 0 0 0 1
23 Secure N -dimensional simultaneous dens... 2015 0 0 0 0 0 0 0 0 0 1
24 Quantum contract signing with entangled ... 2019 0 0 0 0 0 0 0 0 0 10
25 Interferometric geometry from symmetry-... 2021 0 0 0 0 0 0 0 0 0 9
26 Entanglement swapping via three-step qu... 2017 0 0 0 0 0 0 0 0 0 9
27  Vanishing k-space fidelity and phase diagr... 2019 0 0 0 0 0 0 0 0 0 7
28 Security of two-state and four-state practi... 2016 0 0 0 0 0 0 0 0 0 7
29 Experimental semi-quantum key distributi... 2022 0 0 0 0 0 0 0 0 0 6
30 Oblivious transfer based on single-qubit ro... 2017 0 0 0 0 0 0 0 0 0 6
31 Equivalence Principle in Classical and Qua... 2022 0 0 0 0 0 0 0 0 0 5
32 Information geometry of quantum critical ... 2022 0 0 0 0 0 0 0 0 0 5
33 Entanglement-induced deviation from the ... 2019 0 0 0 0 0 0 0 0 0 5
34 Information geometric analysis of long ra... 2019 0 0 0 0 0 0 0 0 0 5
35 Onthe power of quantum tamper-proof de... 2008 0 0 0 0 0 0 0 0 0 5
36 Discrete time quantum walk on a line with... 2006 0 0 0 0 0 0 0 0 0 5
37 Reply to Comment on 'Bit-string oblivious t... ~ 2015 0 0 0 0 0 0 0 0 0 4
38 Abriefreview on quantum bit commitment 2014 0 0 0 0 0 0 0 0 0 4
39 On minimal assumptions to obtain a unive... 2019 0 0 0 0 0 0 0 0 0 3
40 Gauge protected entanglement between g... 2018 0 0 0 0 0 0 0 0 0 3
41 Enhancing privacy with quantum networks 2014 0 0 0 0 0 0 0 0 0 3
42 Operational interpretation of the vacuum ...~ 2023 0 0 0 0 0 0 0 0 0 2
43 Information-theoretical criteria for charac... 2020 0 0 0 0 0 0 0 0 0 2
44  Asimulator for discrete quantum walks on... 2017 0 0 0 0 0 0 0 0 0 2
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Total 0 0
45 Entanglement Concentration Using Quant... 2002 0 0 0 0 0 0 0 0 0 2
46 On statistical and deterministic quantumt... 1998 0 1 0 0 0 0 0 0 0 2
47 Quantum Kolmogorov complexity and qua... 2024 0 0 0 0 0 0 0 0 0 1
48 Gravity-matter entanglement in Regge qu... 2016 0 0 0 0 0 0 0 0 0 1
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45 A brief review on quantum bit commitment 2014 0 0 0 0 0 0 0 0 0 1
46 Enhancing privacy with quantum networks 2014 0 0 0 0 0 0 0 0 0 1
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Peny6iuka Cpouja
Arennuja 3a kaJnuKanuje
bpoj: 612-01-03-56/2019
Hatym: 06.08.2019. ronune
Majke Jerpocume 51 ’
beorpan
jK

Ha ocHoBy unana 38, unana 20. craB 1. Tauka 7 u unana 5. ctaB 1. tauka 10. 3akoHa o
HaLMOHAJIHOM OKBUpY kBasupukaimja Penybmuxe Cpbyje (,,Cn. rmacuux PC”, 6p. 27/18), unana 131.
craB 1. 3akoHa o0 BHCOKOM obpaszoBamy (,,Ci. rnacHuk PC”, 6p. 88/17, 27/18 — np. 3akon u 73/18), u
ynana 136. craB 1. 3akoHa o onwTteM yrpaBHOM Noctynky (, Cinyx6enu rnacHuk PC”, 6p. 18/16 u
95/18 — ayreHTn4yHO TyMauewe), pewaBajyhu no 3axreBy Hukone IlaynkoBuha wu3 beorpana,
Peny6nuka Cpbuja, 3a mpu3HaBame BHCOKOIIKOJICKE HMCIpaBe u3jare y YjeammweHoM KpajbescTBy
Benuke Bpuranuje u Ceepre Mpcke, paau 3anonubaBama,

JUpeKTOp AreHuuje 3a kBaaupukauyje JoHOCH

PENEBE

1. Jumioma msnara 07.02. 2005. roguHe on crpane Yuusepaurera y Oxcdopny, konen Kebne
(University of Oxford), Oxcdopn, Vienuweno Kpawescteo Bennke Bpuranuje u Cesepne
Upcke, na ume Hukona [laynkosuh, polhjen 26.11.1973. ronune y 3arpeby, Pemy6iuka
XpBarcka, O 3aBpILICHHM [JOKTOPCKMM aKaJeMCKMM CTyAMjamMa BHCOKOr oOpasoBama Yy
YEeTBOPOTOMILKEM Tpajamkby, CTyAujcku mnporpam: ®usmka, auceprauuja: “Yiora
HEepa3JIMYMBOCTH ~ MICHTHYHMX  dYecTMa y oOpagu  KBaHTHe  HMH(popmauje”,
3Baw-e/kBasMbukanyja: Doctor of Philosophy / Jloktop Hayka, JlokTop Hayka — (uzuuke
Hayke (Ha OCHOBY IpeBoja OBIAIINEHOr CYACKOr TyMaua 3a €HIJIECKH je3HK), NpH3Haje ce
Kao AMIUIOMa JOKTOPCKUX aKaleMCKHX crynuja tpeher crenena Bucokor obpasopama (180
ECIIB), y oxBupy oOpa3oBHO-Hay4HOr NOJba: I[IpUpojHO-MaTeMaTuyke Hayke, Hay4dHa
OIHOCHO cTpyuHa obnact: ®usuuke Hayke, koja oxprosapa HuBOY 8. HOKC-a, pagu
3aIoL/baBama.

2. Oeo pewewe oMoryhaBa UMaolly OMIUTH MPUCTYN TPXHUIUTY paaa y PemyOnumm Cpbuju, anu
ra He ociobaha on ucnywapawa MoceOHMX ycioBa 3a OaBmewe npodecujama Koje cy
peryJmcaHe 3aKOHOM WM JIPYTUM HPOIHCOM. ,

3. IlpeBox 3Bama/kBasu(pukaumje U3 Tauke 1. JUCIO3UTUBA OBOI PELIEHA KOj€ je ca OpUTMHAIIHE
CTpaHe jaBHE HCIpaBe NpeBeo OBJIAINEHM CyJCKM TyMad 32 €HIVIECKHU jE3UK, HE NPEJCTaBba
CTPY4YHH, aKaJ€MCKH, HayYHH OIOHOCHO YMETHMYKHM Ha3uUB KOjU Yy CKIady ca unaHoM 12.
craBoM 1. Tauka 9. 3akoHa o BUCOKOM oOpa3oBamy, yTBphyje HaumoHanHu caBet 3a BUCOKO
obpazoBame.

Ob6pa3zaoxeme

Arennmju 3a kBanubpuxaumje obpatro ce Hukona IlaynkoBuh uz beorpapa, Pemy6inuka
Cpbuja, 3axteBom oxn 27.05.2019. roavue 3a npusHaBawe AuIuioMe YHuBep3urera y Oxcdopay,
xoney Kebne (University of Oxford), Oxcdopa, Yjemumweno KpasmectBo Benuke Bputanuje u
Cesepne Mpcke, 0KTOPCKE aKafeMCKe CTyAMje BUCOKOI 00pa30oBamba y YETBOPOTOAMLILEM TPajamby,
cTyamjcku nporpam: @uzuka, aucepranyja: “ Yiora Hepa3IMYMBOCTH MASHTUYHUX YecTUla y obpaau
KBaHTHE MHGOpMaLmje”, 3pawe/kBamdukauuja: Doctor of Philosophy / Jlokrop nayka, JloxTop Hayka
— (u3MUKe HayKe, paJy 3allOlLJbaBakba.

V3 3axXTEB, [IOJHOCUIIaL] 3aXTeBa JOCTaBHUO je:



Marko Vojinovic


Marko Vojinovic


Marko Vojinovic


Marko Vojinovic



1) osepeny komujy auruiome umzpare 07.02. 2005. roauwne on crpaHe YHHBep3WTETa Y
Oxcdopay, xoney Kebne (University of Oxford), Okcdopa, Yjenumweno Kpasbesctso
Benuke  bputanuje u  Cesepne  Mpcke, cryaujcku  mporpam:  Ousuka,
3pame/kBanuduxanmja: Doctor of Philosophy;

2) oBepeHU IPEBOA AMILUIOME Ha CPIICKH jE3UK;

3) npumepak AucepTalMje Ha U3BOPHOM jE3UKY;

4) amncTpakT paja Ha €HIJIECKOM je3HKY;

5) nucty 00jaBJbEHUX PaZoBa;

6) panny Guorpadujy;

7) oBepeHe KOIHje NPeTXOJHO CTeYeHe KBaIM(pHKaLHje ca JOKYMEHTALH]jOM;

8) mnpujasHu hopmynap;

9) noka3 o ymiaT Takce 3a Npo(eCUOHATIHO NIPU3HABAKE.

Onpenbom unana 136. cras 1. 3akoHa O ONMUITEM YNPaBHOM MOCTYIKY IPONKCAHO je Aa ce
pELIEnEM OJUTyUyje O MpaBy, 00aBe3! WM NPABHOM HHTEpPECYy CTPaHKe.

Opnpendom unana 38. craB 1. 3akoHa O HaLMOHAJIHOM OKBUpY KBanubukauuja PemyGiuke
Cp6uije mponucaHo je na 3axTeB 3a NPO(ECHOHATHO MPHU3HABAHE 3aWHTEPECOBAHO JIMLE IOAHOCH
Arenuyju. CraBoM 2. HaBEJEHOI WiaHa IpPONUCAHO je Ja Npo(ECHOHAIHO INPHU3HABAE BPILH
ENIC/NARIC ueHTtap, ka0 OpraHu3alldOHH [Ie0 ATeHiMje, 10 NMPEeTXOAHO M3BPILIEHOM BpEIHOBAHY
CTPaHOI CTYJHjCKOI NpOrpama, y CKJIaay ca OBMM M 3aKOHOM Koju ypebyje BHCOKO oOpa3oBamse.
CraBom 3. HaBe[EHOr wWiaHa IPONMCAHO je Ja pellewme O NPO(ECHOHATHOM NpU3HABaY MOCEOHO
CaAp>KU: Ha3uB, BPCTY, CTEeNEH U Tpajame (00MM) CTYAMjCKOTr Mporpama, OJHOCHO KBayu(ukaluje,
KOjY je HaBe/IEH y CTPaHOj BUCOKOILUKOJICKO] MCIPaBU — HA M3BOPHOM jE3UKY M y MPEBOAY Ha CPICKH
JE3UK M Hay4yHy, YMETHHUKY, OJHOCHO CTpy4HY OOJacT y OKBHPY KOje je OCTBApeH CTYIHjCKH
IporpaM, OJHOCHO BpCTY M HHBO KBanudukauuje y Penybmuum u HuBo HOKC-a xojem
kBanudukanyja ogrosapa. CtapoM 4. HaABEASHOI WiaHa NPOMUCAHO je a AUPEKTOP areHLHuje JOHOCH
peuieme 0 NpodecHOHaTHOM INpW3HaBawy y poky of 90 naHa on daHa NpHjeMa ypPeaHOI 3aXTeBa.
CraBoM 5. HaBeJeHOTr YaHa NPONKCAHO je Ja pelieH-e U3 cTaBa 4.0Bor yiaHa He ocnobalha umaona of
UCIlyH-aBama MoceOHMX yciioBa 3a oOaBibame oapeleHe npodecuje nmponucaHe NOCEOHUM 3aKOHOM.
CraBom 6. HaBeJIEHOr 4/laHa MPOIKCAHO j€ Aa je pellene O NPOhEeCHOHATHOM MPU3HABAY KOHAYHO.
CraBom 7. HaBelleHOI 4jaHa NPONUCAHO je [a YKOJIMKO HHje Jpyravdje NpONKCaHO, Ha MOCTyMaK
npodecHoHaIHOr NpU3HAaBaka MPUMEHYje CE 3aKOH KOjuM ce ypeljyje ONLITH yNpaBHH IOCTYMNAK.
Crasom 8. HaBeJEHOr 4laHa NPOIKCAHO je Aa pellehe 0 NpodecHoHaTHOM MPU3HABAbY MMa 3HAYaj
jasne ucnpase. CTaBoM 9. HaBEAEHOI 4iaHa MPOMMCAHO je Ja OJIbKe YCIOBE y MOMJeQy HOCTYIKa
npodecuoHaIHOr IPU3HaBamka NPONKCYje MUHUCTAP Ha/JIeXkaH 3a MOCJIoBe 00pa3oBamba.

Opnpen6om unana 20. craB 1. Tauka 7. 3akOoHa O HAUMOHAIHOM OKBUpY KBanuduKaluja
Peny6nuke Cpbuje, mupexTop AreHumje 3a norpebe naBama CTPYYHOr MHILBEHA Y MOCTYIKY
BPENHOBaba CTPAHOr CTYIMjCKOT IPOrpaMa MMEHyje KOMHCH]Y O HajMakhe TP PELeH3eHTa Ca JIUCTe
peleHsenara Kojy yTBphyje HauuoHannu caBer 3a BUCOKO oOpa3oBame, y CKJIaLy ca 3aKOHOM KOjH
ypelyje BUCOKO 00pa30Barkbe 1 OBUM 3aKOHOM.

Onpenbom unana 131. cra 1. 3akoHa O BHCOKOM 00pa3oBarby, NPOIMCAHO je Ja Ce
BPEJIHOBak€ CTPAHOI CTYJMjCKOr IIpOrpama BpILIM Ha OCHOBY BpPCT€ M HHBOA IIOCTHIHYTHX
KOMIIETEHLIMja CTEYEHHX 3aBPLLETKOM CTYIXjCKOr nporpama, y3umajyhu y o63up cucreM oOpasoBarba
y 3€MJBH Y KOjOj j&é BHUCOKOIIKOJICKA MCIpaBa CTE€YEHa, yCIIOBE YIMCa, MpaBa KOja NPOMUCTHYY M3
CTpaHe BUCOKOIUKOJICKE MCIIpaBe y 3€MJbM y KOjOj je CTeueHa W Jpyre pejieBaHTHE 4MibeHHLE,0e3
pasMarpama GopMaTHuX obenexja U CTPYKTYpe CTyI1jCKOr Iporpama.

Onpenbom unana 5. cras 1. tauka 10. 3akoHa O HAUMOHAJIHOM OKBUPY KBayidduKanuja
Peny6iuke Cpbuje, nponucaHo je 1a Ce OCMH HUBO CTHYE 3aBPLIABAHKEM JIOKTOPCKHMX CTyaHja o0MMa
180 ECIIb 6on0Ba (y3 NpPETXOAHO 3aBpLUEHE HHTErPUCAHE AKAJIEMCKE, OJHOCHO MACTEP aKaJIeMCKe
cryauje. ,

Onnyuyjyhu o 3axTeBy MOJHOCHOLA, & HAKOH NMPUOAB/BEHOr MHLLBEHA KOMHCH]jE Koja je
M3BpIUMJIA BPEJHOBAKE CTPAaHOr CTYAHMjCKOI NporpaMa Ha OCHOBY BpPCTE€ W HHBOA IMOCTUTHYTHX
KOMIIETEHLIMja CTEYEHHX 3aBPLLETKOM CTYAHMjCKOI mporpama, y3umajyhu y 063up cucrem o6pazoBara
y 3€MJbM y KOjO] jé BHMCOKOILUKOJICKA HMCIIpaBa CTE€YeHa, YCJIOBE yIHCA, IpaBa Koja MPOUCTHYY W3
CTpaHe BHMCOKOILIKOJICKE HCIIpaBe y 3€MJbM y KOjOj je CTeyeHa M JApyre pejeBaHTHE HHMIbEHHLE, Oe3
pasmaTpama GopMaiHUX obenexja U CTPYKType CTYAM]CKOr Mporpama, OjIydeHo je 1a ce QUILIOMa
Vuueepsurera y Okctpopay, konen Kebne  (University of Oxford), Oxcdopn, VYjenumweHo



KpassesctBo Benuke Bpuranuje m CeBepHe Hpcke, Moxke Npu3HAaTH Kao IUIUIOMa AOKTOPCKHX
cryauja Tpeher crenena Bucokor obpazorama (180 ECIIB), koja oarorapa nusoy 8. HOKC-a.

Ca Hampej HaBeJICHHX pa3iora AUPEKTOp AreHuMje je Hamao Ja Cy Yy KOHKPETHOM CIly4ajy
WCIYHEHH NPETXOJHO HABENEHHM CBH 3aKOHOM IPONHMCAaHM YCJIOBM Ja C€ I[pU3Ha AMIUIOMa
VuuBepautera y Okxcdopny, kxoney Kebne  (University of Oxford), Oxcdopn, VYjemumeHo
KpassesctBo Benuke bpuranuje u Cesepre Mpcke, Kao AMIIIOMa NOKTOPCKMX aKaJeMCKUX CTyIuja
Tpeher crenena Bucokor obpasosawa (180 ECIIB), y okBupy obpazoBHo-HayuHor nossa: [IpuponHo-
MaTeMaTH4Ke HayKe, Hay4dHa OOHOCHO CTpy4Ha obusiact: ®Pu3Muke Hayke, KOja OArorapa HUBOY 8
HOKC-a, panu 3anonubaBama.

Taxca 3a pewewe 1o 3axTeBy, 1o TapupHoMm Opojy 172. tauka 3, nmoxrauka 4a) 3akoHa O
perny6iuukum agmunuctparuBiuM Takcama ("Ciyxx6enu rnacauk PC", 6p. 43/03, 51/03-ucnp., 61/05,
101/05-np.3akon, 5/09, 54/09, 50/11, 70/11- ycknaljenu quH.u3H., 55/12- ycknahenu auH.uz3H., 93/12,
47/13 - ycknahenu nuH.u3H, 65/13-ap.3akon, 57/14- ycknahenu aun.uzH, 45/15- ycxnalienu QuH.u3H,
83/15, 112/15, 50/16- ycxnalenu qux.u3H., 61/17- ycknahenu qun.usn., 113/17, 3/18, 50/18 u 95/18),
ialieHa je v MOHUIITEeHa.

CX0HO NpeTX0JHO HABEJICHOM, JIOHETA j€ O/TYKa Kao Y IMCIIO3UTHUBRY peLleHa.

YuayrerBo o npaBHoM cpeactBy: OBO pelLIEHe j€ KOHAUHO y YIPaBHOM IOCTYIKY U IIPOTUB
HCTOI' MOXE C€ IOKPEeHYTH ynpaBHy cniop. Tyxba ce nogHocu YnpaBHOM cyny y poky oa 30 naHa of
JlaHa MpujemMa OBOT PEeLCHa.

Pewieme nocraBuTH:
- Huxona ITaynxosuh, yn. Aeujaruuapcku nyt Op. 1, 11080 beorpag;
- Apxuey.
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Lisbon-Diisseldorf Quantum Cryptography workshop

Date: Wednesday, December 06, 2023
Time: 10:00 - 13:00
Place: seminar room 25.32.03.51

This short workshop aims to present an overview of the research conducted in Diisseldorf and Lisbon in the area of quantum
cryptography.

Please contact & glaucia.murta(at)hhu.de if you would like to attend the workshop or if you are interested in a streaming
option.

Schedule:

10:00 - 10:25 Federico Grasselli (Diisseldorf/Paris)

10:25 - 10:50 Mariano Lemus (Lisbon)

10:50 - 11:15 Giacomo Carrara (Dtisseldorf)

11:15 - 11:45 Coffee break

11:45 - 12:10 Chrysoula Vlachou (Lisbon)

12:10 - 12:35 Anton Trushechkin (Dusseldorf)

12:35 - 13:00 Nikola Paunkovic (Lisbon)

Abstracts
Federico Grasselli

Title: Security proof for BB84-style QKD protocols without assumption of equal detection probabilities

A crucial security parameter in BB84-style QKD protocols is the so-called phase error rate. Most security proofs and relative
implementations can easily estimate the phase error rate by assuming that the detection probability in the two measuring bases
of Bob is equal, for any input state. In this case, the phase error rate reduces to the bit error rate that Alice and Bob observe in
the test basis (i.e., the complementary basis to the key generation basis). However, there are certain QKD setups where the
assumption on the equal detection probability is not justified experimentally. Our work aims at deriving a fully-analytical
security proof for BB84-style QKD protocols, where the main challenge is estimating the phase error rate without relying on the
assumption of equal detection probabilities.

Mariano Lemus

Title: Computationally Secure Oblivious Transfer in the Quantum Setting: Results from the QuantumPrime project.

Motivated by the usefulness of secure multiparty computation as a privacy-protecting data analysis tool, and identifying its
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oblivious transfer as one of its main practical enablers, we propose a practical realization of quantum oblivious transfer, which
uses cryptographic hash functions to implement commitments. The security of the resulting oblivious transfer is analyzed and
compared to both quantum and classical alternatives. Furthermore, the protocol is implemented experimentally to measure its
current real-world performance. The proposed version is shown to offer security advantages over existing classical solutions
based on public key cryptography primitives in exchange for lower key generation rates. We will also explore potential of
additional advantages that the protocol can provide that are subject to further exploring.

Giacomo Carrara

Title: Multipartite randomness extraction with almost unentangled states

Bell inequalities represent a fundamental tool for many quantum information tasks. In particular, past research has shown that
the certification of the violation of a Bell inequalities allows the parties to extract perfectly random outcomes, which cannot be
guessed by potential eavesdroppers. Moreover, the power of Bell inequalities has been shown in [Phys. Rev. Lett., 108, 100402
(2012)], where the authors show that the parties can extract perfect randomness even if the violation of the Bell inequality is
achieved by a state which can be arbitrarily close to a separable state. In this work, we try to extend this result to the
multipartite scenario. In particular, we analyze the amount of randomness that can be extracted from an multipartite Bell
inequality, which is maximally violated by a state arbitrarily close to a fully separable multipartite state. In order to achieve this
result, we aim to employ both standard numerical convex optimization and newly developed analytical methods, to obtain a
better bound on the randomness extraction rate.

Chrysoula Vlachou

Title: Quantum Universally Composable Oblivious Linear Evaluation

Oblivious linear evaluation is a cryptographic primitive whereby two distrustful parties obliviously compute a linear function, f(x)
=ax + b, i.e., each one provides their inputs that remain unknown to the other, in order to compute the output f(x) that only one
of them receives. From both a structural and a security point of view, oblivious linear evaluation is fundamental for arithmetic-
based secure multi-party computation protocols. In the classical case, oblivious linear evaluation protocols can be generated
using oblivious transfer, and their quantum counterparts can, in principle, be constructed as straightforward extensions using
quantum oblivious transfer. Here, we present the first, to the best of our knowledge, quantum protocol for oblivious linear
evaluation that, furthermore, does not rely on quantum oblivious transfer. Our protocol uses high-dimensional quantum states
to obliviously compute f(x) on Galois Fields of prime and prime-power dimension. Our construction utilizes the existence of a
complete set of mutually unbiased bases in prime-power dimension Hilbert spaces and their linear behaviour upon the
Heisenberg-Weyl operators. We prove the protocols to have static security in the framework of quantum universal
composability.

Anton Trushechkin

Title: Problem of symmetric postprocessing in quantum conference key agreement

In the present-day quantum conference key agreement one party (‘Alice') has a distinguished role: her bit string after finishing
the quantum part and sifting is considered to be corrected, while discrepancies with the bit strings of are treated as errors on
their sides. Alice announces information (e.g., error correction syndrome) for other parties in order to allow them to recover her
string. Recently, F. Salek and A. Winter proposed to use the symmetric postprocessing, where each participant announces
information that is enough for all other parties to recover his bit string. Then they merge their strings as a preliminary key and
perform privacy amplification to it to obtain a final key. However, the question of which scheme (with the distinguished Alice or
symmetric) is more efficient is open. This question will be discussed in the talk.

Nikola Paunkovic

Title: Quantum information at SQIG-IT — cryptography, prime number generation and causality

I will present part of the research in our group (SQIG-IT - Security and Quantum Information Group at Instituto de
Telecomunicagdes) related to quantum information, in particular the results in cryptography developed within the
QuantumPrime project. | will also present a measurement that distinguishes between definite and superposed causal orders and
how to achieve quantum-mechanical closed timelike curves in the presence of the latter. Finally, | will briefly mention other
interdisciplinary works on the gauge-protected gravity-matter entanglement, violation of the weak equivalence principle in the
presence of superposed gravitational fields, operational emergence and verification of spacetime manifold, as well as
applications of quantum information geometry to the study of phase transitions.
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FCT Fundacgio para a Ciéncia e a Tecnologia
MINISTERIO DA EDUCACAQ E CTENCIA

Exmo(a) Senhor(a)
Doutor(a)

AN,

Av. Rovisco Pais 1,
1049-001 Lisboa

Proc.© 441.00 SERVIA

Assunto: Cooperacio Cientifica e Tecnolégica FCT/SERVTA - 2015/2016

Na sequéncia da reunido da Comissao Mista entre a Fundagéo para a Ciéncia e a Tecnologia (FCT) de Portugal
e , tendo em vista a selecdo de candidaturas ao concurso para o biénio 2015/2016, no ambito do Acordo de
Cooperacgo Cientifica e Tecnoldgica, informa-se V. Exa que o projeto intitulado "RUIDO E ERROS DE MEDICAO EM
PROTOCOLOS DE SEGURANCA QUANTICOS MULTIAGENTE” vai ser apoiado financeiramente, tendo-lhe sido
atribuido, para o ano em curso, o montante de 2000€, destinado a custear as viagens dos investigadores portugueses

a e as estadias dos investigadores a Portugal.

No final do corrente ano, devera ser enviado ao Departamento das RelagGes Internacionais (DRI) da FCT um
relatorio cientifico/financeiro acompanhado pelos comprovativos das despesas enunciadas. O modelo do relatdrio esta
disponivel no endereco: "http://www.fct.pt/apoios/cooptrans/#acordos_bilaterais".

O financiamento para o 2° ano do projeto so sera confirmado apos a avaliagdo do referido relatério.

Com os melhores cumprimentos

A Diretora do DRI,

/DW/,;; Q&WW&

Paula Elyseu Mesquita

Av. D. Carlos 1, 126 — 7 ©, 1249-074 Lisboa Portugal
Tel.: (351) 21 39243 00 Fax: (351) 21 3957284  NIF: 503904040  www.fct.pt


Marko Vojinovic



FCT Fundagao para a Ciéncia e a Tecnologia
MINISTERIO DA EDUCACAO E CIENCIA

Cooperagdo Transnacional

Concurso dos Acordos Bilaterais

Formulario
Nome do Acordo: Ano(s) de Execuc¢do 2014/2015
Responsavel Portugués: Responsavel Estrangeiro
| Nome: Nikola Paunkovi¢ | Nome: Nikola Buri¢
| Titulo: PhD, Research fellow | Titulo: PhD, Professor
| E-Mail: npaunkovic@gmail.com | E-Mail: buric@ipb.ac.rs
Nome e enderego da instituicdo: Nome e enderego da instituigdo:
Instituto de Telecomunicagdes Institute of Physics, University of Belgrade
SQIG - Security and Quantum Information Group Scientific Computing Laboratory
Torre Norte, IST, Av. Rovisco Pais 1, 1049-001 Lisboa Pregrevica 117, 11000 Beograd-Zemun, Serbia
PROJETO

Titulo em Portugués

RUIDO E ERROS DE MEDIGAO EM PROTOCOLOS DE SEGURANGCA QUANTICOS MULTIAGENTE

Titulo em Inglés/Francés

| NOISE AND MEASUREMENT ERRORS IN MULTI-PARTY QUANTUM SECURITY PROTOCOLS
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FCT ®onjganuja 3a HayKy 4 TEXHOJ/IOTH]Y
MUHNCTAPCTBO ITPOCBETE 1 HAYKE

ITomrroBanm rocnoiiHe

JoxTtop

Hukona ITayHkoBuh

VHCTUTYT 3a TelleKOMyHUKaLMje

SQIG - I'pyma 3a 6e36eJHOCT ¥ KBaHTHe UH(MOpMaryje
Torr Norte,

IST,

Av. Rovisco Pais 1,

1049-001 Lisboa

Proc. 441,00 SERVIA
IIpepmer: HayuHa u TexHosiomka capagma FCT/SERVIA - 2015/2016
HaxkoHn cacranka 3ajegHuukor ogbopa u3mel)y ITopryrancke dhoHammje 3a HayKy U TEXHOIOTH)Y
(FCT) u, y qwsy u3bopa npuvjaBa 3a ABoroauiimky 1o3us 2015/2016, y okBupy Criopa3yMa 0 Hay4HOj
Y TEXHOJIOIIKOj capajiibu, obaBemraBamMo Bac ma he mpojekar mop nasuBom ,IIIYM U T'PEIIKE
MEPEBA Y BUIIEKOMIIOHEHTHUM KBAHTHUM BE3BEJHOCHUM ITPOTOKOJIMMA®
nobutn puHaHCHjcKy mozpiiKy, ca 2.000 eBpa M3/ABOjeHMX 3a TeKyhy rofuHy 3a MOKpHBame MyTHUX
TPOIIIKOBA MOPTYTaJCKMUX UCTPa)KBaua U TPOIIKOBa OopaBKa McTpakuBada y [TopTyrasy.
Ho kpaja oBe roguHe, Opebewy 3a MeljyHapogHe ogHoce (DRI) FCT-a mopa ce pocTtaBuUTH
Hay4yHW/(DPMHAHCH]CKM M3BEILTaj, 3ajeHO ca JOKa30M O HaBeleHNMM TpoukoBuMa. 111abmoH u3BerTaja

je moctyman Ha: http://www.fct.pt/apoios/cooptrans/#acordos_bilaterais.

duHaHCHpawke 3a /YTy TOAuHY TpojekTa Ouhe MOTBpheHO TeK HAKOH IITO Ce OLIeHU Tope
TIOMEeHYTU U3BeLLTaj.

CppauaH noszpas,
Hupekrtopka DRI-ja,

[Tayna Enucey Meckura
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CA23115 - Relativistic Quantuminformation (RQI)

&y Downloads

Home > BrowseActions » Relativistic Quantum Information (RQI)

Description Management Committee Main Contacts and Leadership

Working Groups and Membership
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e Read the Action Description MoU
¢ Inform the Main Proposer/Chair of your interest (email)
e Apply tojoin your Working Groups of interest

e Please note, Management Committee nominations are carried out
through the COST National Coordinators

Management Committee

Country MC Member
Albania Dr Dolantina HYKA v
Albania Prof Arban UKA v
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Special Issue Editor

Dr. Nikola Paunkovi¢ E-Mail Website

Guest Editor

1. Instituto de Telecomunicagdes, 1049-001 Lisboa, Portugal

2. Departmento de Matematica, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1049-001
Lisboa, Portugal

Interests: information geometry of Hilbert spaces and many-body physics; topological phases of matter and phase
transitions; quantum cryptography; quantum mechanics and gravity; entanglement and indistinguishability; classical,
guantum and total correlations

Special Issue Information

Dear Colleagues,

Information geometry has a long history of applications in both classical and quantum physics, as well as in statistics, computer
science, and other disciplines. Since the pioneering work of Fisher and others from the beginning of the 20th century, distance-like
guantities measuring distinguishability between probability distributions, or their information content, have been used to tackle
problems in statistics and information science. Various geometric and topological phases (Pancharatnam, Longuet-Higgins, Berry,
Aharonov-Bohm, etc.) were in the second half of the last century shown useful in optics, chemistry, and atomic and molecular, as
well as in condensed matter physics.

Recently, information geometry of quantum states has drawn considerable attention in various fields. Fidelity susceptibility and the
related guantities have shown to be useful figures of merit when probing phase transitions of novel exotic (say, topological) matter,
which do not fall within the standard symmetry-breaking paradigm. In high-energy physics, various information metrics were used
in AdS/CFT and other holographic approaches, in the “space from Hilbert space” paradigm, as well as in lattice gauge theories. In
the context of machine learning, information-based volumes of classical and quantum states were used in estimating the
complexity of describing probability distributions and density matrices. At the end of this short, but by no means exhaustive, list of
applications, distance measures between the processes were infroduced to study channel capacity and communication
complexity.

This novel rapid progress shows that in spite of their longevity, information geometry applications are offering research
opporiunities and open many new questions to be answered. Due to technological advances, the increased computational power
of today's devices allows tackling previously intractable numerical studies and developing new methods. Moreover, novel quantum
technologies offer experimental ways of performing quantum state estimation and metrology. Therefore, theoretical, as well as
computational and experimental studies are all welcome in this Special Issue.

Dr. Nikola Paunkovic
Guest Editor

Manuscript Submission Information
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Manuscript Submission Information

Manuscripts should be submitted online at www.mdpi.com by registering and logging in to this website. Once you are
registered, click here to go to the submission form. Manuscripts can be submitted until the deadline. All submissions that pass
pre-check are peer-reviewed. Accepted papers will be published continuously in the journal (as soon as accepied) and will be
listed together on the special issue website. Research articles, review articles as well as short communications are invited. For
planned papers, a title and short abstract (about 100 words) can be sent to the Editorial Office for announcement on this website.

Submitted manuscripts should not have been published previously, nor be under consideration for publication elsewhere (except
conference proceedings papers). All manuscripts are thoroughly refereed through a single-blind peer-review process. A guide for
authors and other relevant information for submission of manuscripts is available on the Instructions for Authors page. Entropy
is an international peer-reviewed open access monthly journal published by MDPI.

Please visit the Instructions for Authors page before submitting a manuscript. The Article Processing Charge (APC) for
publication in this open access journal is 2600 CHF (Swiss Francs). Submitted papers should be well formatted and use good
English. Authors may use MDPI's English editing service prior to publication or during author revisions.

Keywords

+ Distinguishability, fidelity, geometric phases, and Fisher information

Entanglement and correlations

Equilibrium and dynamical phase transitions

Topological phases of matter

Entropy and area laws

» AdS/CFT correspondence

« Tensor networks

» Quantum estimation and metrology

+ Machine learning
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Dr. Nikola Paunkovi¢ E-Mail Website

Guest Editor

1. Instituto de lelecomunicagoes, Av. Rovisco Pais 1, 1049-001 Lisboa, Portugal

2. Departamento de Matematica, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais 1, 1049-001
Lishoa, Portugal

Interests: information geometry of Hilbert spaces and many-body physics; topological phases of matter and phase
transitions; quantum cryptography; quantum mechanics and gravity; entanglement and indistinguishability; classical,
quantum, and total correlations

Special Issues, Collections and Topics in MDPI journals

Dr. André Souto E-Mail Website

Guest Editor

LASIGE, Departamento de Informatica, Faculdade de Ciéncias da Universidade de Lisboa, Campo Grande, 016,
1749-016 Lisboa, Portugal

Interests: guantum computation; computational complexity; cryptography; kolmogaorov complexity

Special Issues, Collections and Topics in MDPI journals

Special Issue Information

Dear Colleagues,

Since the famous BB84 quantum key distribution protocol that overcomes the classical counterparts of general key-agreement
protocols was established, quantum communication schemes have become one of the central topics of research triggered by the
second quantum revolution.

At present, quantum communication is one of the most prominent areas of emerging quantum technologies, with new applications,

such as the quantum internet, which will become a reality in the near future. To leverage this new reality, the development of new

applications of quantum communication is growing. In particular, issues of security and privacy arise as crucial requirements in a

vast number of different applications. While the question of secure communication, addressed by various key distribution

schemes, holds the most prominent position within quantum cryptography, many other tasks have recently been attracting the

attention of the community. Quantum cryptography beyond key distribution, addressing privacy requirements, ranges from secure e —
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attention of the community. Quantum cryptography beyond key distribution, addressing privacy requirements, ranges from secure
multiparty computations (private data mining, e-voting, etc.), through authentication, blind computation, contract signing protocols,
secret sharing, etc. The range of new applications that are more efficient regarding information transmission and with fewer costs
of types of resources needed is so vast that any list has the risk of being incomplete.

Therefore, theoretical as well as computational and experimental studies and new developments and applications of quantum
communications are all welcome in this Special |ssue.

Dr. Nikola Paunkovic
Dr. Andre Souto
Guest Edifors

Manuscript Submission Information

Manuscripts should be submitted online at www.mdpi.com by registering and logging in to this website. Once you are
registered, click here io go to the submission form. Manuscripts can be submitted until the deadline. All submissions that pass
pre-check are peer-reviewed. Accepted papers will be published continuously in the journal (as soon as accepted) and will be
listed together on the special issue website. Research articles, review articles as well as short communications are invited. For
planned papers, a title and short abstract (about 100 words) can be sent to the Editorial Office for announcement on this website.

Submitted manuscripts should not have been published previously, nor be under consideration for publication elsewhere (except
conference proceedings papers). All manuscripts are thoroughly refereed through a single-blind peer-review process. A guide for
authors and other relevant information for submission of manuscripts is available on the Instructions for Authors page. Applied
Sciences is an international peer-reviewed open access semimonthly journal published by MDPI.

Please visit the Instructions for Authors page before submitting a manuscript. The Article Processing Charge (APC) for
publication in this open access journal is 2400 CHF (Swiss Francs). Submitted papers should be well formatted and use good
English. Authors may use MDPI's English editing service prior to publication or during author revisions.

Keywords

« quantum communication protocols

« applications for secure quantum communications
» key distribution/arrangement schemes

« secure multi-party computation

authentication schemes

blind computation

contract signing

semi-aquantum communication apolications
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Quantum Information and
Condensed Matter Physics

Message from the Guest Editors

Recent years have witnessed the emergence of novel
materials and different, exotic systems and phases,
whose description and analysis often go beyond the
standard methods and require novel approaches and
quantities to study. Traditional concepts, such as
spontaneous symmetry breaking and strong
correlations, have been extended or replaced by
concepts from topology or highly entangled states. In
this respect, quantum information theory offers a
different perspective and provides a number of sought-
after quantities to tackle these new physics. The
emergent "second quantum revolution" and the new
field of quantum information, which has been rapidly
expanding in the past 2-3 decades, have provided an
important application within the field of condensed
matter problems. For instance, characterizing the

entanglement of a given phase provides complementary

information on the physical details of a given system,
and by using the fidelity, quantum transitions between

different phases can be detected and analyzed, in a way

that is to some extent independent of the detailed
knowledge of the system properties, such as order
parameters.

Guest Editors

Dr. Pedro D. Sacramento

Departamento de Fisica and CeFEMA, Instituto Superior Tecnico, Av.
Rovisco Pais, 1049-001 Lisboa, Portugal

Dr. Nikola Paunkovic

SQIG - Instituto de Telecomunicagdes, Instituto Superior Técnico,
Universidade Técnica de Lisboa, Av. Rovisco Pais, 1049-001 Lisboa,
Portugal

Deadline for manuscript submissions
closed (31 January 2023)

Symmetry

an Open Access Journal
by MDPI

Impact Factor 2.2
CiteScore 5.3

mdpi.com/si/40264

Symmetry

Editorial Office

MDPI, Grosspeteranlage 5
4052 Basel, Switzerland
Tel: +4161683 77 34
symmetry@mdpi.com

mdpi.com/journal/
symmetry
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Special Issue Editors

Dr. Pedro D. Sacramento E-Mail Website
Guest Editor
Departamento de Fisica and CeFEMA, Instituto Superior Tecnico, Av. Rovisco Pais, 1049-001 Lisboa, Portugal

Interests: Topological phases of matter; Quantum information and condensed matter physics; Non-equilibrium

dynamics; Strongly correlated systems; Fractionalization and confinement

Dr. Nikola Paunkovic E-Mail Website

Guest Editor

SQIG — Instituto de Telecomunicagdes, Instituto Superior Técnico, Universidade Técnica de Lisboa, Av. Rovisco
Pais, 1049-001 Lisboa, Portugal

Interests: macroscopic distinguishability; phase transitions and the emergence of classicality from quantum
physics; entanglement and indistinguishability; entanglement in many-body systems; guantum walks; quantum
communication protocols; the concept of indistinguishability in gquantum mechanics

Special Issues, Collections and Topics in MDPI journals

Special Issue Information

Dear Colleagues,

Recent years have witnessed the emergence of novel materials and different, exotic systems and phases, whose description and
analysis often go beyond the standard methods and require novel approaches and guantities to study. Traditional concepts, such
as spontaneous symmetry breaking and strong correlations, have been extended or replaced by concepts from topology or highly
entangled states. In this respect, qguantum information theory offers a different perspective and provides a number of sought-after
guantities to tackle these new physics. The emergent "second quantum revolution” and the new field of quantum information,
which has been rapidly expanding in the past 2-3 decades, have provided an important application within the field of condensed
matter problems. For instance, characterizing the entanglement of a given phase provides complementary information on the
physical details of a given system, and by using the fidelity, quantum transitions between different phases can be detected and
analyzed, in a way that is to some extent independent of the detailed knowledge of the system properties, such as order
parameters.

This Special |ssue of Symmetry will focus on the interplay between quantum information and condensed matter, considering both
established aspects and new trends in topics such as entanglement, fidelity and fidelity susceptibility, the geometrical aspects of
guantum information, topological phase transitions (both symmetry-protected topological phases and phases with long-range
topological order), Loschmidt echo and its generalizations to finite temperatures and mixed states, interacting systems, tensor
networks, and gauge theories and gauge symmetries. Quenched systems and the associated dynamical phase transitions (these
include the behavior of various quantities in time, such as the suggested entanglement, etc.) will also be considered. You are
therefore invited to submit either a short review or your original work on any of these subjects.
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Fakultiit fiir Physik

Institut fiir Experimentalphysik
Ao. Univ.-Prof. Dr. Caslav Brukner
Boltzmanngasse 5, A-1090 Wien

caslav.brukner@univie.ac.at

Tel.: +43 1 4277 29573
Fax: +43 14277 9512

To Whom it May Concern

Vienna, Thursday, 16 February
2006

Concerning: Letter of Invitation for Dr. Nikola
Paunkovic

Dear Madam/Sirs,

This is to confirm that we invite Dr. Nikola Paunkovic to multiple visit our group “Quantum
Experiments and Foundation of Physics”, at the Institute of Experimental Physics, University
of Vienna and work on the joint research projects. We will provide him with the usual
infrastructure, namely his own desk and internet and library access. The invitation is valid
for the period of six months from March 2006 to September 2006.

Sincerely yours,

@aslav Brukne
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Fakultiit fiir Physik

Institut fiir Experimentalphysik
Ao. Univ.-Prof. Dr. Caslav Brukner
Boltzmanngasse 5, A-1090 Wien

caslav.brukner@univie.ac.at
Tel.: +43 1 4277 29573
Fax: +43 14277 9512

To Whom it May Concern

Vienna, Tuesday, 17 July 2007

Concerning: Letter of Invitation for Dr. Nikola
Paunkovic

Dear Madam/Sirs,

This is to confirm that we invite Dr. Nikola Paunkovic to multiple visit our group “Quantum
Experiments and Foundation of Physics”, at the Institute of Experimental Physics, University
of Vienna and work on the joint research projects. We will provide him with the usual
infrastructure, namely his own desk and internet and library access. The invitation is valid
for the period of six months from August 2007 to February 2008.

Sincerely yours,

Caslav kn
Unjpgrjity oL 71
cs
’ v l Nanop

Quantum Information
Boltzmanngasse 3
A-1090 Wien

Austria
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Lniversitat
wien

Fakultat fiir Physik

Institut fiir Experimentalphysik
Ao. Univ.-Prof. Dr. Caslav Brukner
Boltzmanngasse 5, A-1090 Wien

To caslav.brukner@univie.ac.at

Whom It May Concern ;Ei ::g 13577 52527 3

Concerning: Visit Confirmation Wednesday, 29 October 2008

Dear Madam / Sir,

This is to confirm that Dr. Nikola Paunkovic visited the group “Quantum Optics, Quantum
Nanophysics, Quantum Information™ at the Faculty of Physics, University of Vienna from
October 24" to October 29" 2008. Dr. Paunkovic gave a talk entitled “Macroscopic
Distinguishability between Quantum States Defining Different Phases of Matter”. With the

scientists in Vienna he started collaboration on general macroscopic state distinguishability
and the emergence of classical like behaviour.

With Pesttegards,
CL %\W\

Caslav Brukner
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Institut flir Quantenoptik und
Quanteninformation

Osterreichische Akademie der Wissenschaften

Boltzmanngasse 3

1090 Wien, Austria, Europe
Tel +43 1 4277 29553
iqogi-vienna@oeaw.ac.at
www.igqogi-vienna.at

Direktor
Univ.-Prof. Dr. Caslav Brukner

Administrativer Direktor: Alexander Gutschner
Kontaktperson: Sonja Redl

Wien, am 13.12.2017

Dear Colleagues,

This is to confirm that Dr. Nikola Paunkovic. Instituto de Telecomunicacdes, Lisbon, visited
from November 02 to November 13, 2017 Institute for Quantum Optics and Quantum
Information (IQOQI) of the University of Vienna. As a part of the visit, Dr. Paunkovic gave a
talk entitled "Quantum contract signing" on Friday, November 10, 2017.

Detailed information on the talk can be found at https://www.iqoqi-
vienna.at/news/events/detail/article/invitation-to-a-talk-nikola-paunkovic-friday-nov-10th-
2017-1430h-at-the-igoqi-seminar-room/

With best wishes

s

Marcus H@e’f

Sed” Vienna
Institute for Quantum Qptics and Quantum Information
Austrian Acaderny of Sciences
Group leader at the IQOQI ®ienrs: *
1090 Vienna, Auttnia
T +43 1 4277 23582
igoqi-vienna@octwac.at

Kontakt: marcus.huber@oeaw.ac.at
http://www.igoqi-vienna.at/research/huber-group/
Institut fiir Quantenoptik und Quanteninformation
Boltzmanngasse 3

1090 Wien
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N' Gma || Nikola Paunkovic <npaunkovic@gmail.com>

FW: Request for peer review of a Sér Cymru Il COFUND Fellowship proposal

Lucy.Thomas@wales.gsi.gov.uk <Lucy.Thomas@wales.gsi.gov.uk> Tue, Nov 1, 2016 at 4:47 PM
To: npaunkov@math.ist.utl.pt
Cc: SERCYMRUII@wales.gsi.gov.uk

Dear Dr Nikola Paunkovic,
Request for peer review of a Sér Cymru Il COFUND Fellowship proposal

| write on behalf of the Welsh Government’s Sér Cymru Il Programme
(http://businesswales.gov.wales/expertisewales/support-and-funding-researchers) to ask if
you would be willing to review a research proposal for a Sér Cymru I| COFUND Fellowship

i N e

Your recognised expertise and excellent track record will be of great value for our selection
process and we should be grateful if you were able to agree.

Background - Sér Cymru Il Programme

Sér Cymru Il is a 7-year funding programme (worth in the region of £60 million) which aims
to build research capacity in Wales by attracting and supporting world-class researchers at
different stages of their careers.

¢ Applications have been invited for Research Chairs and fellowships in:

Life Sciences and Health,

Advanced Engineering and Materials,

Low Carbon, Energy and Environment,
¢ ICT,
¢ and related areas of Applied Social Science.

A candidate for a Sér Cymru Il COFUND Fellowship will be an outstanding researcher in a
university, research institute or industry and recognised as having great potential in their
field.

The proposal for peer review

The application for peer review relates to a proposed COFUND Fellowship and the title of
the research is

Peer review assessment

If you are willing to accept this request, we will ask you to provide an assessment of the
application against a template peer review assessment form that is attached for your
consideration.

Timescale

To assist our planning and management of this process, | should be grateful if you could let
me know if you are willing to accept this request to undertake the peer review as soon as
possible please.

9/23/25, 15:31
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If you choose to accept, we will send you the full proposal and associated documents.
Unfortunately, we are working to a tight timescale on this and we will require you to return
your peer review assessment by 2rd December. (Please let me know if you require more
time).

I hope you will be able to accept our request and | look forward to hearing from you.
Yours sincerely
Lucy.

Lucy Thomas

Llywodraeth Cymru /| Welsh Government
Parc Cathays | Cathays Park

Caerdydd / Cardiff

CF10 3NQ

029 2082 1668

On leaving the Government Secure Intranet this email was certified virus free. Communications via the GSi may
be automatically logged, monitored and/or recorded for legal purposes.

Wrth adael Mewnrwyd Ddiogel y Llywodraeth nid oedd unrhyw feirws yn gysylltiedig &'r neges hon. Mae’'n ddigon
posibl y bydd unrhyw ohebiaeth drwy’r GSi yn cael ei logio, ei monitro a/neu ei chofnodi yn awtomatig am resymau
cyfreithiol.

2 attachments

@ Ser Cymru Il referee template COFUND.docx
79K

@ Terms and Conditions for Peer Reviewers for Sér Cymru Il version 1.docx
104K
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Gmail - FW: Request for peer review of a Sér Cymru II C... https://mail.google.com/mail/u/0/?ik=fa058f1804&view=pt...

M Gma|l Nikola Paunkovic <npaunkovic@gmail.com>

FW: Request for peer review of a Sér Cymru Il COFUND Fellowship proposal

Lucy.Thomas@wales.gsi.gov.uk <Lucy.Thomas@wales.gsi.gov.uk> Mon, Dec 12, 2016 at 5:41 PM
To: npaunkovic@gmail.com

Good afternoon

Thank you very much for your review. Your time and effort is much appreciated.

Regards

Lucy.

Lucy Thomas

Llywodraeth Cymru /| Welsh Government
Parc Cathays / Cathays Park
Caerdydd / Cardiff

CF10 3NQ

03000 251 668
Lucy.thomas@cymru.gsi.gov.uk /Lucy.thomas@wales.gsi.gov.uk

From: Nikola Paunkovic [mailto:npaunkovic@gmail.com]
Sent: 01 December 2016 00:51

To: Thomas, Lucy (EST - Science)

Cc: Nikola Paunkovic; SERCYMRUII

[Quoted text hidden]

[Quoted text hidden]
[Quoted text hidden]
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N' Gma || Nikola Paunkovic <npaunkovic@gmail.com>

NCN: OPUS Invitation to review grant proposal for the National Science Center,
Poland

National Science Centre, Poland <osf_administracja@opi.org.pl> Fri, Mar 24, 2017 at 2:10 PM
Reply-To: ewelina.szymanska-skolimowska@ncn.gov.pl
To: npaunkov@math.ist.utl.pt

Nikola Paunkovi¢
Dear Prospective Reviewer,

We would like to invite you to review a research proposal submitted to the executive government agency of
National Science Centre (Narodowe Centrum Nauki - NCN; http://www.ncn.gov.pl).

Proiosal's data:

We would greatly appreciate your reply within the next 3 days about your intention to review the proposal.
Should you choose to accept our invitation, please complete the evaluation form no later than 18th April, 2017
using the OSF electronic submission system (https://osf.opi.org.pl).

If you cannot evaluate this proposal we would be grateful for suggesting an alternate qualified reviewer.

We offer remuneration of PLN 400,00 gross (equivalent of c.a. EUR 100 gross) for a completed review of the
proposal.

For detailed instructions regarding the use of the system please see Guidelines for the Written Review.

Please do not hesitate to contact us if you require any further information regarding the mission statement of the
Centre or the reviewing process.

Kind regards,

dr inz. Ewelina Szymanska-Skolimowska
Discipline Coordinator

National Science Centre
ewelina.szymanska-skolimowska@ncn.gov.pl

Utworzono / Created: 2017-03-24, 14:10:28

9/23/25, 15:42
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https://mail.google.com/mail/u/0/?ik=fa058f1804&view=pt...

N' G ma || Nikola Paunkovic <npaunkovic@gmail.com>

Review_request PAUNKoVIVC [[EEEEGE

prxquantum@aps.org <prxquantum@aps.org>
Reply-To: prxquantum@aps.org
To: npaunkovic@gmail.com

Dear Dr. Paunkovic,

We would appreciate your review of this manuscript, which has been
submitted to PRX Quantum. The journal is dedicated to the quantum
information science and technology community, covering research with
an emphasis on lasting and profound impact.

Please read the abstract below and quickly let us know whether we can
count on you.

() I will be sending a report within ____ day(s).

() 'am unable to review it. Alternative referee suggestions:
Thank you for your help.

Yours sincerely,

Stojan Rebic, Ph.D.

Co-Managing Editor

PRX Quantum

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

NEWS FROM THE PHYSICAL REVIEW JOURNALS
Eight Physical Review journals introduce Letters, retire
Rapid Communications

http://go.aps.org/3pWrlUS

Promoting Inclusive and Respectful Communications
http://go.aps.org/21U1psq

APS paying all APC fees for fully open access PRX Quantum in 2021
http://go.aps.org/2WjdHOH

We ask that you download the manuscript and return your report via:

ABSTRACT:

Fri, Jan 22, 2021 at 3:51 PM

9/25/25, 13:31
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FORMS AND MEMOS:

Please see the following:

https://journals.aps.org/prxquantum/referees/guidelines-for-referees
Guidelines to referees PRX Quantum

Alternatively, you may send your completed Referee Response Form
by email to prxquantum@aps.org. If you use email, either reply to this
message or give as the subject "Report PAUNKOVI'C

Please refrain from using gender-specific pronouns to refer to the author(s) (see
attached Guidelines for Referees memo).

PRX Quantum - REFEREE RESPONSE FORM
Insert X in the parentheses in the response form as appropriate.

Referee: Dr. Paunkovi\'c,

Manuscript Number:-
autror

PRX Quantum is highly selective, publishing research with an
emphasis on lasting and profound impact.

Submitted manuscripts should meet at least one of the following
criteria:

- Significantly advance quantum information science and technology, or
push the field in a new direction.

- Establish a substantial connection between different area(s) within
quantum information, or between the field and other scientific
disciplines.

- Introduce new engineering capabilities, computational concepts,
techniques, materials, or methodologies of exceptional importance to
the topical area(s) of the journal.

- Address a timely topic of high interest and impact across the
multidisciplinary quantum information community.

With this in mind, please assess:

1) Level of innovation:

Negligible[] Low[] Average[] High[]
Level of significance:

Negligible[] Low[] Average[] High[]

II) Technically correct and well executed?

Yes[] Maybe[] No[]

https://mail.google.com/mail/u/0/?ik=fa058f1804&view=pt...

9/25/25, 13:31
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N' G ma || Nikola Paunkovic <npaunkovic@gmail.com>
Thank you for your report on ||
prxquantum@aps.org <prxquantum@aps.org> Sat, Apr 3, 2021 at 9:20 PM

To: npaunkovic@gmail.com
Here is a copy of your report which you recently submitted via our web server:
Please do not worry if the formatting looks awry; fixed width fonts are required.
Referee: 621338 Dr. N. Paunkovi\'c
current Email: npaunkovic@gmail.com

MsCode:
Date: 03Apr2021

Level of innovation:
Level of significance:
Technically correct and well executed*
Well supported and substantiated?
Overall scientific quality:
Quiality of presentation:

Recommendation:

begin_report

1of 2 9/25/25, 13:33
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https://mail.google.com/mail/u/0/?ik=fa058f1804&view=pt...

Nikola Paunkovic <npaunkovic@gmail.com>

Review_request PAUNKOVI'C [

pri@aps.org <pri@aps.org>
Reply-To: pri@aps.org
To: npaunkovic@gmail.com

Wed, Jan 18, 2023 at 7:39 PM

1of3

Dear Dr. Paunkovic,

We would appreciate your review of this manuscript, which has been
submitted to Physical Review Letters.

Please read the abstract below and let us know promptly whether or not

you will be able to review the manuscript. Suggestions for alternative
referees would be welcome.

Comments from the editor:

A previous referee was unable to review this. Our criteria require
a clear justification for publication in PRL, as opposed to a
specialized journal. Please address the Physical Review Letters
criteria of impact, interest, and innovation in your report.

Supplemental Material associated with this manuscript is available
via our referee server.

Thank you for your help.
Yours sincerely,

Dr. Abhishek Agarwal

Associate Editor

Physical Review Letters

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

Follow us on Twitter @PhysRevLett

NEWS FROM THE PHYSICAL REVIEW JOURNALS

PRX Energy is now open for submissions
https://go.aps.org/3INdIgK

We ask that you download the manuscript and return your report via:

ABSTRACT:

9/25/25, 13:19
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FORMS AND MEMOS:

Please see the following:

https://journals.aps.org/prl/referees/guidelines-for-referees
Guidelines to referees for Physical Review Letters

Alternatively, you may send your completed Referee Response Form
by email to pri@aps.org. If you use email, either reply to this

message or give as the subject "Report PAUNKOVI\'C || NG

Physical Review Letters - REFEREE RESPONSE FORM
Insert X in the parentheses in the response form as appropriate.

Referee: Dr. Paunkovi\'c,

Manuscript Number:-

PRL aims to publish innovative work of significant impact and interest.
Your report and recommendation should address the basic question about
any possible Letter: Why should this paper be published in PRL, rather
than in the Physical Review, which also publishes papers that
significantly advance physics?

I. Based on the above, please judge the manuscript regarding its:

1) Impact on the specific field:

verylow () () () () () veryhigh

2) Impact on physics research:

verynarrow ( ) () () () () verybroad

3) Degree of innovation:

verylow () () () () () veryhigh

4) Validity:

notvalid () () () () ()valid

5) Readability for a nonspecialist:

https://mail.google.com/mail/u/0/?ik=fa058f1804&view=pt...

9/25/25, 13:19
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https://mail.google.com/mail/u/0/?ik=fa058f1804&view=pt...

Nikola Paunkovic <npaunkovic@gmail.com>

Thank you for your report on |||

pri@aps.org <pri@aps.org>
To: npaunkovic@gmail.com

Thu, Mar 2, 2023 at 5:46 PM

Here is a copy of your report which you recently submitted via our web server:

Please do not worry if the formatting looks awry; fixed width fonts are required.

Referee: 621338 Dr. N. Paunkovi\'c

Current Email: npaunkovic@gmail.com
visCode: NN
Date: 02Mar2023

2-1012
Impact on field:  very low | EEEE <1y high

Impact on physics: very narrow ||} JJJI very broad

Innovation: very low very high
Validity: not valid valid

Accessibility:  not acc. || GGzl very acc.

Recommendation:

Would you be willing to review the paper again? i}

Comments for the Editors:

begin_report

9/25/25, 13:21
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N‘ G ma || Nikola Paunkovic <npaunkovic@gmail.com>
Review_request PAUNKOVIVC |G
pra@aps.org <pra@aps.org> Fri, May 6, 2022 at 9:32 PM

Reply-To: pra@aps.org
To: npaunkovic@gmail.com

Dear Dr. Paunkovil'c,

We would appreciate your review of this manuscript, which has been
submitted to Physical Review A.

Please read the abstract below and let us know promptly whether or not
you will be able to review the manuscript. Suggestions for alternative
referees would be welcome.

Thank you for your help.

Yours sincerely,

Dr. Erin Knutson

Associate Editor

Physical Review A

Email: pra@aps.org

https://journals.aps.org/pra/

Follow us on Twitter @PhysRevA

NEWS FROM THE PHYSICAL REVIEW JOURNALS

PRX Energy is now open for submissions
https://go.aps.org/3INdIgK

We ask that you download the manuscript and return your report via:

https://referees.aps.org/r/-

ABSTRACT:

FORMS AND MEMOS:

Please see the following:

https://journals.aps.org/pra/referees/guidelines-for-referees
Guidelines to referees for Physical Review

1of 2 9/25/25, 13:22
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Alternatively, you may send your completed Referee Response Form
by email to pra@aps.org. If you use email, either reply to this

message or give as the subject "Report PAUNKOVI\‘C_".

Physical Review - REFEREE RESPONSE FORM
Insert X in the parentheses in the response form as appropriate.

Referee: Dr. Paunkovi\'c,

Manuscript Number:-

1. Please summarize your assessment of the paper:

YES MAYBE NO
Does the paper contain enough significant new physics
to warrant publication in the Physical Review? O O O
Is the paper scientifically sound and not misleading? () () ()
Is the paper well organized and clearly written? O O O
Are the subject matter and style of presentation
appropriate for the Physical Review? O O O
Is the length appropriate? O O O

2. Please evaluate quality of Research and Presentation:
() Excellent ()
()Good ()
() Average ()
( ) Marginal ()
()Poor ()

3. Recommendation:

() Publish without change (please give reasons in report).

() Publish after authors have considered the optional revisions mentioned
in the report.

( ) Publish after authors have made the revisions mentioned in the report.
(I do not need to see the manuscript again.)

( ) Revisions are necessary. Return to me on resubmittal.

( ) Revisions are necessary. On resubmittal, send to:

(Use as much space as needed to list
names of alternative reviewers.)
() Manuscript is more appropriate for another
( ) journal (specify):
or ( ) section (specify):
() Do not publish; see report.
() Other; see report.

begin_report (use as much space as is needed). Please refrain from using
gender-specific pronouns to refer to the author(s) (see Guidelines for
Referees memo):

end_report
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N' G ma || Nikola Paunkovic <npaunkovic@gmail.com>

Thank you for your report on_

pra@aps.org <pra@aps.org> Thu, Jul 7, 2022 at 10:04 PM
To: npaunkovic@gmail.com

Here is a copy of your report which you recently submitted via our web server:
Please do not worry if the formatting looks awry; fixed width fonts are required.

Referee: 621338 Dr. N. Paunkovi\'c
Current Email: npaunkovic@gmail.com
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Abstract

A computacdo distribuida tem vindo a ganhar cada vez mais terreno devido a facilidade de
comunicacao entre dispositivos que tem vindo a aumentar, e ao avango na capacidade de
processamento de grandes quantidades de dados. A Computacao Distribuida Segura (em
inglés, Secure multiparty Computation, SMC) emerge num contexto onde se quer processar
dados de multiplas entidades, mas em que a privacidade destes dados tém de ser mantidas.
A SMC possibilita a mineracdo de dados privados, votacao electronica, leildes electronicos,
entre outras funcionalidades seguras. Actualmente, todas estas funcionalidades sao feitas
recorrendo a uma entidade de confianca (trusted third party, TTP, em inglés) que idealmente
permite a privacidade dos dados de cada entidade. Mas a informacao tera de ser acedida
pela TTP. O SMC permite cumprir a fungdo do TTP sem essa partilha de dados. Um resultado
bem estabelecido é que o SMC pode ser realizado recorrendo ao protocolo de transferéncia
oblivia entre dois participantes (vide, por exemplo, [58]). No entanto, a seguranca destes

https://scholar.tecnico.ulisbhoa.pt/records/cBDLP-wzyZgm...
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computadores quanticos, ainda que so em teoria, constituem uma ameaca a estes
problemas. Por outro lado, a seguranca perfeita de protocolos de distribuicao de chaves
pode ser atingida recorrendo a tecnologias quanticas. A seguranca baseia-se nas leis da fisica
e actualmente existem varias propostas de distribuicdo de chaves a serem estudadas.
Comercialmente ja existem solu¢des baseadas no protocolo BB84 proposto por Bennett e
Brassard, o primeiro protocolo demonstrado ser, teoricamente, incondicionalmente seguro.
Esta tese é dedicada ao estudo de propriedades quanticas para aimplementacao de
protocolos de transferéncia oblivia. Apresentaremos um protocolo de transferéncia oblivia
de uma mensagem baseados em rota¢cdes em qubits, um de transferéncia oblivia de um bit
com passeio aleatdrio quantico discreto e dois protocolos de transferéncia oblivia de
mensagens recorrendo a estados quanticos coerentes, cujas segurangas se baseiam nas leis
da fisica.

Distributed computation has been growing throughout recent years due to the ease of
communication between different devices and the growth of computational power. On the
other hand, there has always been the need for separate entities to share critical information
with some designated party in order to calculate the market price for goods, voting, auctions,
and so on. Nowadays, all these functionalities are carried out entrusting critical datato a
trusted third party (TTP). By the nature of those data, any leakage could be harmful for some
of the entities. Secure Multiparty Computation (SMC) emerges in this context where multiple
entities wish to jointly process their data without entrusting critical data to a TTP. A well
established result is that SMC can be implemented using oblivious transfer protocols (see, for
example, [58]). As a drawback, the security of these protocols, as well as of almost all key
exchange and asymmetric encryption schemes, relies on computational hardness of some
mathematical problem. Quantum computers, for now only on the theoretical level, are a
serious threat to all those cryptographic systems aforementioned. Quantum systems are a
threat to classical cryptographic systems, but they are also a solution when it comes to key
exchange protocols. Bennett and Brassard proposed the first quantum key exchange
protocol which was proven unconditionally secure at the theoretical level. Ever since then,
more proposals began to appear and some were proven to be unconditionally secure.
Security of these protocols is based on the laws of physics. This thesis is dedicated to the
proposal and the study of oblivious transfer protocols based on quantum mechanics. We will
present a bit string oblivious transfer protocol based on single-qubits rotations, a bit
oblivious transfer with discrete-time quantum random walks and two bit-string oblivious
transfer protocols based on coherent quantum states and discuss their security under
practical assumptions.

Publication details
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Abstract

Quantum cryptography is an active area of research, since it was shown that the security of
some of the classical cryptosystems currently used can be compromised by adversaries with
access to quantum computers. In the first part of this thesis, we propose new secure
quantum cryp- tosystems based on quantum walks, which have been proved very useful in
several quantum computation tasks. In particular, we design a secure quantum public-key
cryptosystem, as an alternative to the classical counterparts, whose security can be
jeopardised by quantum adversaries. Moreover, we propose three new quantum key
distribution protocols and analyse their security and robustness properties.

The design of long-term stable quantum memories is currently one of the biggest
technological challenges towards the construction of operational and scalable quantum
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behaviour ot systems exhibiting topological order, as they possess some unique properties
which could be used to construct quantum memories. By means of the fidelity between two
quantum states and the Uhlmann parallel transport condition in the space of the
purifications of density matrices, we investigate the existence of topological phase
transitions at finite temperatures. We also probe the robustness of the edge states on the
boundary between two different symmetry-protected topological phases with respect to the
temperature. This analysis shows that there exist no thermal phase transitions and the
topological features, present at zero temperature, are gradually smeared out as the
temperature increases. Our study of the Majorana modes (edge states of topological
superconductors) at low but finite temperatures, suggests that they could be used to achieve
realistic quantum memories.

We also performed the same analysis for the effective Hamiltonians resulting from quantum
walk proto- cols that have been shown to simulate symmetry-protected topological phases.
The results that we obtained are consistent with the previous, indicating the absence of
thermally-driven phase transitions. Moreover, in this case, our analysis revealed the existence
of finite-temperature parameter-driven phase transitions.

Finally, we investigated the existence of finite-temperature phase transitions in topological
systems out of equilibrium. So far, there exist two different approaches to infer the possibility
of phase transitions at finite temperatures for such systems, which were giving opposite
predictions. We analytically derived the relevant quantities and showed the origin of such
different behaviours. Moreover, we argued which is the most suitable approach that better
captures the many-body nature of topological systems and can be used in realistic
implementations.
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Abstract

This thesis is devoted to the study of topological phase transitions in 2D topological
insulators and various kinds of topological superconductors of free fermions using
information geometric quantities: fidelity, fidelity susceptibility, and a quantity closely
related to the Uhlmann phase. By using Boltzmann Gibbs states, we also incorporate finite
temperature effects on the fate of topological phase transitions. Fidelity basically measures
how similar or different two states are. Our first non-trivial results include the detection of
topological phase transitions in 2D topological in sulators and topological superconductors
with short-range hopping and pairing amplitudes. The systems under study are
translationally invariant. The Hamiltonians of topological insulators and topological
superconductors depend on some parameters, such as hopping amplitudes or chemical
potential, which drive the systems across different topological phases. The parameter points
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Uhlmann quantity is constructed in such a way that it only captures the sudden variations in
the eigenstates of the density operators. We find that both quan tities capture the critical
points of topological phase transitions. The drop in the fidelity from one in the parameter
manifold signals phase transitions. The departure of the Uhlmann quantity from zero across
critical points also signals topological phase transitions. Both the drop of the fidelity and the
peak of the Uhlmann quantity at critical points gradually smear out as we increase the
temperature of the systems under study. To investigate the temperature effects, we
analytically proved the absence of topological phase transitions by studying the fidelity
susceptibility in great detail for the models considered. We find that the two limits of the
fidelity susceptibility, zero-temperature limit and thermodynamic limit, do not commute.
The fidelity susceptibility which is obtained by first taking the zero-temperature limit and
then the thermodynamic limit always diverges at critical points and thus signals topological
phase transitions. Whereas, the fidelity susceptibility which is obtained by first applying the
thermodynamic limit and then the zero-temperature limit gets one additional term which
cures the divergence and thus is perfectly normal. We also studied edge states of the
topological insulator. Our analysis of the edge states with respect to temperature strengthens
the argument of the gradually smearing out of the topological behavior of the system. We
also calculated the critical exponents. After studying the topological phase transitions across
critical points, we start working on topological phase transitions across the critical lines in
parameter manifolds. First, we consider the Kitaev chain with long-range pairing and then a
2D topological superconductor with both long-range pairing and hopping amplitudes. Using
our recent theory of information geometric quantities we find the following features: the
drop in the fidelity and peaking up of the Uhlmann quantity is maximum when we cross the
critical line perpendicularly; when moving along the critical lines we find that the states in
the parameter space stay approximately the same and therefore the drop in the fidelity, the
divergence in the fidelity suscep tibility and the peak of the Uhlmann quantity disappear. We
also find that in the long-range Kitaev model, the critical exponents across the critical lines
are not the same. Along with the Kitaev model with long-range hopping amplitudes, we also
study the Kitaev model with long-range pairing amplitudes and the Haldane model to see the
behavior of our information geometric quantities along the critical lines in parameter
manifold.

Esta tese é dedicada ao estudo de transicGes de fase topoldgicas em isoladores topoldgicos
2D e vario: tipos de supercondutores topoldgicos de fermides livres usando quantidades
geométricas da teoria da informacao: fidelidade, suscetibilidade da fidelidade e uma
quantidade intimamente relacionada com a fase de Uhlmann. Usando os estados de
Boltzmann-Gibbs, estudamos também os efeitos da temperatura finita sobre o que acontece
as transi¢oes de fase topoldgicas. Os nossos primeiros resultados nao triviais incluem a
detecgdo de transigoes de fase topolégicas em isoladores topoldgicos 2D e supercondutores
topoldgicos com amplitudes de salto e emparelhamento de rto alcan istemas em estudo sdo
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conduzem os sistemas atraves de diterentes fases topolegicas. Esses pardametros
geralmente controlam transi¢oes de fase topolégicas no espaco de parametros. Os pontos
em que as transi¢oes de fase ocorrem sao conhecidos como pontos criticos. A fidelidade
captura a mudanga drastica nos valore préprios e nos estados proprios dos operadores de
densidade. Por outro lado, a quantidade de Uhlmann é construida de tal maneira que
captura apenas as variagoes repentinas nos estados proprios dos operadores de densidade.
Nés descobrimos que ambas as quantidades capturam os pontos criticos das transicoes de
fase topolégicas. A queda na fidelidade de um no espago de pardmetros sinaliza transicoes
de fase. O desvio da quantidade de Uhlmann de zero entre pontos crit 2 também sinaliza
transicoe de fase topolégicas. Tanto a queda da fidelidade como o pico da quantidade de
Uhlmann em pontos critic diminuem gradualmente & medida que aumentamos a
temperatura do sistema. Para investigar os efeitos da temperatura, comprovamos
analiticamente a auséncia de transi¢oes de fase topolégicas, estudando a suscetibilidade da
fidelidade em grande detalhe para os modelos considerados. D brimos que os dois limites da
susceptibilidade da fidelidade, limite de temperatura zero e limite termodinamico, nao comu
tam. A suscetibilidade da fidelidade, obtida tomando primeiro o limite de temperatura zero e
depois o limite termodinamico, diverge sempre em pontos criticos e, portanto, sinaliza
transicoes topolégicas de fase. Ao passo que a susceptibilidade da fidelidade, obtida pela
aplicagdo primeiro do limite ta modinamico e depois do limite de temperatura zero, obtém
um termo adicional que cura a divergéncia e é, portanto, perfeitamente normal. Também
estudamos estados de borda do isolador topolégic . A nossa analise dos estados das bordas
em relagdo & temperatura refor¢a o argumento da eliminagio gradual do comportamento
topolégico do sistema. Calculamos também os expoente: Titic Depois de estudar as
transicoes de fase topolégicas nos pontos critic omegamos a trabalhar nas transic cade de
fase topolégicas nas linhas criticas no espaco de parametros. Primeiro, consideramos a a de
Kitaev com emparelhamento de longo ale. nce e, em seguida, um supercondutor topolégico
2D com amplitudes de emparelhamento e salto de longo alcance. Usando a nossa teoria
recente das quanti dades geométricas da teoria da informagdo, encontramos os seguintes
resultados: A queda na fidelidade e o pico da quantidade de Uhlmann sdo méximos quando
cruzamos a linha critica perpendicularmente; ao longo das linhas criticas os estados no
espago dos parametros permanecem aproximadamente os mesmos ¢, portanto, a queda na
fidelidade, a divergén tibilidade da fidelidade e o pico da quantidade de Uhlmann
desaparecem. Também descobrimos que no modelo de Kitaev de longo alcance, os
expoentes criticos nas linhas criticas ndo sao os mesmos. Juntamente com o modelo de
Kitaev com amplitudes de salto de longo alcance, também estudamos o modelo de Kitaev
com amplitudes de emparelbamento de longo alcance ¢ o modelo de Haldane para vero
comportamento das nossas quantidades geométricas da teoria da informagdo ao longo das
linhas criticas no espago de parametros.
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Abstract

Quantum technology has undoubtedly changed the course of information processing. Its
most prominent application, quantum key distribution, enables two users to share perfectly
secure keys, by requiring them to be capable of performing quantum operations. A natural
question arises towards reducing users’ technological requirements. In the first part of this
thesis, we demonstrate a novel semi-quantum key distribution scheme with classical users.
The quantum operations are delegated to an untrusted third party providing the users access
to a superimposed single photon, and the key exchange is achieved via interaction-free
measurements on the shared state. Unlike key distribution, where mutually trusting users
work together against a common eavesdropper, there are some schemes where users do not
trust each other. In the scenario of distrustful cryptography, we dedicate the second part of
this thesis to commitmentbased protocols. Secure multiparty computation between
distrusting users can be implemented using a commitment scheme as a primitive. Its
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exchanging qubits and pertorming hash-tunctions based commitments, to achieve high-
speed secure oblivious transfer, paving path for the expansion of applications based on
secure multiparty computation. The no-go theorems on the impossibility of secure bit
commitment motivated several proposals for bit commitment protocols secure under certain
assumptions, like a trusted party, computational hardness, or noisy memories. We
investigate the minimal assumptions required to obtain a universally composable bit
commitment protocol by proposing a scheme with a trusted third party broadcasting
quantum and classical resources to the users. It is known to be impossible to achieve fair
contract signing without a trusted third party (Trent). We present a fair and optimistic
contract singing protocol using entanglement, where after initialising the contract, Trent is
only contacted in case of communication disruption, to verify clients’ honesty and deliver
signed certificates. A single client can obtain the signed contract alone, without needing the
other client’s presence. When first contacting Trent, clients need not have agreed upon a
definitive contract and moreover, never reveal the actual contract to Trent. Finally, the
protocol is abuse-free as it does not require exchanging large number of signed
authenticated messages during the actual contract signing process, hence, the clients cannot
misuse those signed messages.

Atecnologia quantica mudou inquestionavelmente o rumo do processamento de
informacdes. A sua aplicacdo mais proeminente, a distribuicao quantica de chaves, permite
que duas partilhem chaves perfeitamente seguras, exigindo apenas que as partes sejam
capazes de executar operagdes quanticas. A questdo natural surge se indagar da
possibilidade de se reduzir os requisitos tecnoldgicos dos intervenientes. Na primeira parte
desta tese, apresentamos um novo esquema de distribuicdao de chaves semi-quantico em
que as partes sao cldssicas. As operacoes quanticas sao delegadas a terceiros em que nao
confiam, distribuindo pelos utilizadores um Unico fotdo em sobreposicao, e a troca de chaves
é conseguida por meio de medi¢Ges sem interagdo no estado partilhado. Ao contrério do
processo de distribuicdo de chaves, no qual os dois participantes confiam um no outro e
trabalham em conjunto contra intrusos, existem esquemas criptograficos em que os
participantes ndo confiam um no outro. Num cenario, dedicamos a segunda parte desta tese
a protocolos baseados em esquemas de compromisso. A computagao multi-participante
segura entre partes que nao confiam mutuamente um no outro, pode ser implementada
usando esquemas de compromisso de bits como primitiva. A sua implementacgao esta
condicionada pela seguranca e eficiéncia da implementagao de protocolos de transferéncia
oblivia classicos. Apresentamos um esquema hibrido para partilha de chaves oblivias de
forca eficiente e segura através da troca de qubits e utilizando esquemas de compromisso
baseados em fungdes de hash, para criar transferéncias oblivios segura e de alta velocidade,
abrindo camino para a expansao de aplica¢oes baseadas em computacao multi-participante
segura. Os teoremas que afirmam a impossibilidade de um esquema de compromisso de bits
seguros motivaram varias propostas de protocolos de compromisso de bit seguros sob certas
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necessarias para obter um protocolo de compromisso de bits ser universalmente
componivel, propondo um esquema com uma terceira entidade quantica confidvel parte que
transmita recursos quanticos e classicos para os utilizadores. Sabe-se que é impossivel
desenvolver um esquema de assinaturas de contrato justa sem a intervencao de uma terceira
parte em que os utilizadores nao confiam (Trent). Apresentamos um protocolo para
assinatura de contrato que é optimista e justo usando o entrelacamento, em que ap0s a
inicializacdo do contrato, Trent é contatado apenas em caso de interrup¢do da comunicagao,
para verificar a honestidade dos clientes e entregar certificados assinados. Um Unico cliente
pode obter o contrato assinado por si s, sem precisar da presenca do outro cliente. Além
disso, ao entrar em contato com Trent pela primeira vez, os clientes ndo precisam de ter
acordado os termos do contrato definitivo e, nunca revelam o conteldo do contrato a Trent.
Por ultimo, o protocolo ¢ livre de abuso, pois ndo requer a troca de um grande nimero de
mensagens autenticadas assinadas durante o processo efectivo de assinatura do contrato,
portanto, os clientes nao podem usar indevidamente essas mensagens assinadas.
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Abstract

Esta tese trata da andlise de esquemas criptograficos multipartidos seguras, e do estudo da
principal fonte de protocolos de processamento de informacao, as correlagdes totais,
classicas e quanticas multipartidas, e as suas complexidades. Motivados pela utilidade da
computacao multipartida segura como uma ferramenta de proteccao de privacidade, e
identificando o seu custo de transferéncia oblivia como o seu maior desafio de
implementacdo, propomos uma realiza¢do pratica de transferéncia oblivia quantica. A nossa
solucdo procura resolver as limitagdes na seguranca e eficiéncia que os esquemas classicos
de transferéncia oblivia sofrem. Sdo apresentados resultados preliminares de performance
no contexto de uma experiéncia realizada envolvendo uma fonte de fotdes entrelacados em
que a codificacdo é feita através da polarizacdo. Os resultados de impossibilidade em atingir
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dentro de certas hipoteses. Tais abordagens incluem parceiro de contianga, hardness
computacional, e memorias com ruido e de armazenamento limitado. E apresentado um
protocolo universalmente componivel de compromisso de bits, em que é assumida a
hipdtese minimal de que é feita partilha segura, sem interac¢ées, de recursos classicos e
quanticos por um parceiro alheio aos participantes. Com base em trabalhos anteriores para
uma hierarquia de correlacao para distribuicdes de probabilidade, formalizamos uma teoria
de estruturas de correlacao para sistemas quanticos. Exploramos algumas das suas
propriedades matematicas, complexidade computacional, uso para compressao de
informacdes de estados quanticos e alguns aspetos da categorizacdo de correlagdes pela
forma como sdo distribuidas, bem como pela sua natureza (classica/quantica). Além disso,
apresentamos uma aplicagdo pratica para o framework de estruturas de correlagdo para a
classificacdo ceda de conjuntos de dados de série temporal. Apresentamos um método
baseado no corte seletivo de correlagdes que nado estdo diretamente conectadas a variavel de
classe até que um critério de otimalidade seja satisfeito. O algoritmo foi capaz de adivinhar
com sucesso a classe de dados de teste de fontes reais usando apenas alguns passos de
tempo iniciais. A sua versatilidade para aplicagdo em outros problemas é destacada.

The subject of this thesis is the analysis of secure asymmetric cryptographic schemes, and
the study of the main resource for information processing protocols, the total, classical and
quantum multipartite correlations. Motivated by the usefulness of secure multiparty
computation as a privacy-protecting data analysis tool, we propose a practical quantum
realization of randomized oblivious transfer. Our solution is aimed at targeting the limitations
of security and efficiency faced by the classical schemes for oblivious transfer. A detailed
security proof is presented for the protocol. We also provide preliminary results of
performance from an experimental setup based on an entangled photons source and
polarization encoding. The impossibility results for achieving unconditionally secure bit
commitment have driven the research for secure solutions under several different
assumptions. We propose a criteria for ranking the complexity of such assumptions, together
with new functionality, called the asymmetric quantum beamer, which is minimal under a
listed criteria. Using this new assumption we develop a universally composable bit
commitment protocol with linear complexity in its security parameter. Based on previous
work for a correlation hierarchy for probability distributions, we formalize a framework of
correlation structures for quantum systems. We explore some of its mathematical properties,
computational complexity, use for information compression of quantum states, and some
aspects of categorization of correlations by the way they are distributed as well as by their
nature (classical/quantum). Additionally, we present a practical application for the
correlation structures framework for early classification of time series data sets. The
proposed method is based on selectively cutting correlations that are not directly connected
to the class variable until a criterion of optimality is satisfied. The algorithm was able to
successfully guess the class of test data from real world sources using only a few initial time
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Abstract

Nas areas da informagdo quantica e fundamentos da mecanica quantica, perceber o
conceito de ndo-classicalidade é de extrema importancia. O termo caracteriza, de grosso
modo, qualquer fendmeno quantico que ndo s aparenta estar em confronto com uma certa
nocao de intuicdo classica, mas que esta provadamente em contradi¢cdo com as previsdes
empiricas dessas mesmas teorias. Os exemplos tipicos sdo a ndo-localidade e a
contextualidade, que foram originalmente caracterizados através de uma abordagem
baseada em resultados de impossibilidade conhecidos como os resultados no-go. A
naolocalidade e a contextualidade, se bem que conceitos cruciais a considerar nas questoes
da estranheza e das dificuldades conceptuais da mecanica quantica, também se apresentam
como recursos de informacao Uteis, cujo potencial pode ser aproveitado para efeitos de
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particular na nao-localidade e na contextualidade, estudando-as atraves da perspetiva de
jogos cooperativos, que oferece uma interpretacao intuitiva dos resultados no-go como
protocolos interactivos entre varios agentes que tentam computar uma determinada funcao,
constrangidos por um conjunto de restricdes operacionais. Neste quadro, a nao-
classicalidade inerente ao jogo manifesta-se como um recurso que poténcia a chamada
vantagem quantica-sobre-classica. Este termo descreve sucintamente que jogadores com
acesso ao leque completo das estratégias fornecidas pela receita quantica operacional irdo
ter uma melhor prestacdo no jogo que jogadores restritos as teorias classicas alternativas.
Finalmente, algumas aplica¢des na informacao quantica sdo discutidas, nomeadamente em
criptografia quantica, em que diversos tipos de fendmenos ndo-classicos se apresentam
como tendo uma importancia crucial para garantir seguranca em varios protocolos.

In quantum foundations and quantum information, understanding the notion of non-
classicality is of extreme importance. This term broadly characterizes quantum phenomena
which not only appear to be at odds with certain instances of classical intuition, but are
provably in contradiction with empirical predictions of classical theories. The archetypal
examples of nonclassical phenomena, produced by operational quantum mechanics, are
nonlocality and contextuality, which have traditionally been characterized within a
framework of impossibility results, known as no-go results. Nonlocality and contextuality,
while being at the core of the weirdness and conceptual issues of quantum theory, also
provide useful information theoretical resources that can be harnessed for information
processing purposes, for instance, in quantum computation and quantum cryptography. In
this thesis, we detail various types of non-classical phenomena, in particular nonlocality and
contextuality, by studying them within the framework of cooperation multiplayer games.
This framework provides an intuitive way to interpret such no-go results as interactive
protocols where agents try to jointly compute a desired function under a set of operational
restrictions. Therein, the non-classical behavior particular to the setup emerges as a resource
for appropriately constructed games, powering the so called quantum-over-classical
advantage — a term which succinctly describes that players exploiting the full range of
operational quantum strategies perform better at the game than the players restricted to the
alternative classical theories. Finally, we will discuss some applications in quantum
information, namely, within quantum cryptography, where different types of non-classical
behaviour are of crucial importance in order to guarantee security of various protocols.
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