HACTABHO-HAYYHOM BERY
YHUBEP3UTETA Y BEOT'PALY —- ®PUZNUYKOI' PAKYJITETA

HacraBHo-HayuHo Behe YHuBep3urera y beorpany — ®@u3znukor ¢axyirera Ha OCHOBY: WiaHa 65.
3akoHa 0 BUcOKoM obOpazoBamy ("Cmyx0Oenu riaacauk PC" 6poj 88/17, 27/18 - np.3axon, 73/18, 27/18-
np.3akoH, 67/2019, 6/2020 - np.3akoH u 11/21.-ayTeHTHyHO Tymauewe, 67/21,67/21-ap.3akoH,76/23 u
19/25); unana 4. IlpaBunHMKa O YyCIOBMMa W HA4YMHY aHTrakoBama roctyjyher mpodecopa Ha
VYuusep3utety y beorpany; u unana 103. Cratyra YHuBepsutera y beorpany — ®usnukor gaxynrera, Ha
npemior Kareape 3a kBaHTHY B MaTeMaTH4Ky Gbu3uky op. 77/1 ox 19. ¢pedbpyapa 2026. ronune, JOHEIO je
y mkosickoj 2025/2026. romunu Ha oapxkaHoj 4. cemuuim 25. debOpyapa 2026. romuHe OMIYKy O
oOpa3zoBamy TpodiaHEe KOMHCHje peloBHHX mpodecopa YHuBep3utera y beorpamy — duzmukor
dakynTera 3a mpuIpeMarne rnpeora 3a nu3bop mnpodecopa ap Yacnasa bpykuepa, penoBHor npodecopa
Odusnukor (akynrera YHuBep3utera y bedy, y 3Bame roctyjyher mpodecopa Ha YHUBEpP3HTETY Yy
Beorpany — ®u3uukom QaxynaTery.

[Ipema nHaBeneHoj omnmynu HacraBHo-HayuHor Beha YamuBep3utera y beorpagy — ®dwusmukor
¢dakynrera onpeheHa kKomucHuja y cacraBy: peaoBHH mnpodecop np Manka MumomeBuh, peaoBHU
npodecop np Tarjana BykoBuh, u pemoBam mpodecop np Maja Bypuh mpenysena je mpumpemare
npeuiora 3a u300p y 3Bame rocryjyher mpodecopa Ha YHuBepsurery y beorpamy — @usmukor
(dakynrera mpodecopa np YacnaBa bpyknepa, pemoBHor mpodecopa Ha DusznukoMm GdakyiaTeTy
Yuusepsurera y beuy.

Onnykom Cenara YuuBepsuteta y beorpamy 06-150-1/XXI ox 09. jyna 2008. rogune npodecop
np bpyknep Ouo je mpBu myT u3abpaH y 3Bame roctyjyher mpodecopa YHupep3uteta y beorpany, a
Onnyxkom Cenata Yuuepsurera y beorpamy 06-01 6poj 61202-3653/3-21 om 17. HoBemOpa 2021.
ronune npodecop ap bpykHep 6uo je npyru myT uzadbpaH y 3Bame roctyjyher npodecopa YHusepsuteta
y beorpany.

3aqy’keHa KOMHUCHja MpUMMIIA je ypeOHy LEJOBUTY AOKyMEHTalujy Kojy je mpo¢. ap Yacnas
Bbpyknep moctaBmo 3a m300p y 3Bame rocryjyher mpodecopa 3a aHTaXoBamke Ha 5 ToJWHA Ha
Vuusep3utery y beorpagy — ®usmukom ¢akynrtery. IlakJpbuBO NpOydMBIIM HPUMIBEHH MaTepujal
caoOpa3Ho ojaroeapajyhoj Bakehoj HOpMaTHBM O YyCJIOBMUMa ¥ HA4YMHY aHTaXOBama ToCTyjyher
npodecopa Ha YHuBep3urery y beorpagy Komucuja y Hampen HaBelneHOM cacTaBy CayMHMIIA
jemHoTIacHO W Ha ojuTyunBame HacraBHo-HayuHom Behy VYHuuBepsurera y beorpamy — ®usmuxor
dakynrera noaHocu cienehe odbpaznoxeme:



ObrazloZenje predloga za izbor prof. dr Caslava Bruknera za gostujuéeg
profesora Fizickog fakulteta Univerziteta u Beogradu

1 OSNOVNI BIOGRAFSKI PODACI

Li¢ni podaci

Dr Caslav Brukner je redovni profesor na Katedri za Osnove kvantne mehanike i kvantne teorije
informacije (Quantum foundations and quantum information theory) na Fakultetu za fiziku
Univerziteta u Becu i1 nauc¢ni direktor Instituta za kvantnu optiku i kvantnu informaciju Austrijske
akademije nauka u Becu (IQOQI-Vienna). Njegov e-mail je: caslav.brukner@univie.ac.at, a podaci
0 njegovom istrazivanju se mogu na¢i na web stranicama: http://quantumfoundations.org i
WWWw.iqoqi-vienna.at

Radno iskustvo

Prof. Brukner je bio zaposlen kao asistent na Fakultetu za fiziku Univerziteta u Becu od 1999. do
2003. godine, potom kao vanredni profesor u periodu izmedu 2003. i 2013. godine. Redovni
profesor na katedri Osnove kvantne mehanike i kvantne teorije informacije postaje 2014, a od 2013.
je istovremeno 1 semior group leader na Institutu za kvantnu optiku i kvantnu informaciju
Austrijske akademije nauka. Usputne stanice njegove karijerez su Imperial College u Londonu, gde
je proveo 2003. godinu kao Marie Curie stipendista, Tsinghua Univerzitet u Pekingu gde je u
periodu od 2005. do 2008. bio Chair Professor, Univerzitet u Beogradu gde je gostujuéi profesor
od 2008, i konac¢no, Internacionalni institut za fiziku u Natalu, Brazil, gde je Distinguished Visiting
Full Professor od 2017. godine. U periodu od 2013. do 2019. bio je izvr$ni direktor Instituta za
kvantnu optiku i1 kvantnu informaciju u Becu, a 2020. postao je njegov naucni direktor. Bio je
HKIAS Visiting Fellow na Hong Kong Institute for Advanced Study, City University of Hong
Kong, u periodu 2023-2024, kao i Distinguished Visiting Research Chair na Perimeter Institutu,
Waterloo, Canada, u periodu 2022-2024.

Skolovanje

Prof. Brukner je studirao fiziku na Univerzitetima u Beogradu i BeCu. Master studije fizike zavrSio je
na Univerzitetu u Becu 1995 god. Doktorske studije na temu “Information in Individual Quantum
Systems” radi kod Antona Zeilinger-a (inostranog ¢lana SANU i dobitnika Nobelove nagrade za
fiziku) 1 dobija zvanje Dr. Tech 1999. na TehniCkom fakultetu u Becu. Konac¢no, 2003. habilitira
iz oblasti Teorijska kvantna fizika na Univerzitetu u Becu na temu ,,Information-theoretical
Foundations of Quantum Entanglement, Bell’s Theorem and Quantum Communication
Complexity”.

2 NASTAVNA AKTIVNOST

Prof. Brukner predaje na osnovnim i postdiplomskim studijama kao i na letnjim Skolama iz kvantne
fizike. U okviru osnovnih studija drzao je predavanja iz predmeta Teorijska klasicna mehanika
(2012-2016, 2018-2020) i Kvantna mehanika (2014-2015, 2017-2018, 2021, 2025-2026), Visi
kurs kvantne mehanike (2020) na Univerzitetu u Becu, kao i Teorijska kvantna optika na Imperial
College u Londonu. Na postdiplomskim studijama drzi kurseve Moderno zasnivanje kvantne
mehanike (2005—-do sada) i Kvantna informacija (2005-do sada) na Univerzitetima u Becu i
Beogradu, Kvantna kauzalnost (2017) na VI Quantum Information School, Paraty, Brazil;
Gravitaciona kvantna fizika (2014) na Kineskom univerzitetu za nauku i tehnologiju, Hefei
Univerzitet .

Prof. Brukner je objavio ¢lanke u 7 knjiga o kvantnoj informaciji i osnovama kvantne mehanike, od
kojih izdvajamo: C. Brukner, On the quantum measurement problem, u “Quantum [Un]speakables
II”, Eds. R. Bertlmann and A. Zeilinger (The Frontiers Collection, Springer, 2016) i C. Brukner and
M. Zukowski, Bell's Inequalities: Foundations and Quantum Communication, in “Handbook of
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Natural Computing”, Eds. G. Rozenberg, T.H.W. Baeck, J.N. Kok (Springer, 2011). Zajedno sa
vrhunskim naucnicima (Jeffrey Bub, Arthur Fine, Anthony Leggett, David Mermin, Lee Smolin,
Anton Zeilinger i Wojciech Zurek) objavio je intervju u knjizi ,,Elegance and Enigma: The
Quantum Interviews* (Springer 2011).

Prof. Brukner je do sada bio mentor oko 25 doktoranata i oko 20 master studenata. Njegovi studenti
su Cesto nagradivani za svoje doktorske i master radove (dobitnici Hans-Thirringove nagrade,
nagrade Wilhelm and Else Heracus Foundation, Loschmidt nagrade, Doc Award grada Beca,
finalistt DPG AMOP doktorske nagrade itd.), a nakon promocije dobijaju ponude u eminentnim
istrazivackim centrima (npr. Perimeter Institut, univerziteti u Oksfordu, Minhenu, Kvinslendu) ili
dobijaju prestizne postdoktorske stipendije. Doktorske teze dva njegova studenta su nominovana od
strane Nemackog fizickog drustva za Stampu u izdanju Springer-a.

3NAUCNA AKTIVNOST

Profesionalne aktivnosti

Prof. Brukner je recezent za veliki broj casopisa, ukljuCuju¢i Nature Physics, Nature
Communication i Physical Review Letters, kao i nau¢nih fondacija od kojih izdvajamo European
Research Council, John Templeton Foundation, Killam Research Foundations. Organizator je 7
velikih internacionalnih konferencija, osnivac i inicijator nagrade Paul Ehrenfest Best Paper Award
for Quantum Foundations, koja se od 2016 dodeljuje za najveca dostignu¢a u oblasti zasnivanja
kvantne mehanike Od 2009. do 2012. bio je ¢lan John Templeton Foundation’s Eurasian Board of
Advisors, a od 2008. do 2015. ¢lan editor ¢asopisa New Journal of Physics. Bio je ¢lan Evropskog
saveta u International Society of Relativistic Quantum Information do 2015, a od 2019. do 2022. je
savetnik ovog drustva za Evropu, Srednji istok i Afriku. Clan je nauénog savetodavnog odbora
Perimeter Instituta za period 2026-2029.

Nagrade
Prof. Brukner je dd 2021. inostrani ¢lan Spske akademije nauka i umentnosti.

Sa kolegama je 2019. dobio prvu nagradu fondacije ,,Gravity Research Foundation® za esej o
gravitaciji. 2015. godine je dobio nagradu ,,Marko Jari¢*, za doprinos konceptualnom i teorijskom
zasnivanju kvantne mehanike, odnosno za rad na kvantnoj nelokalnosti i problemu kauzalnosti u
kvantnoj mehanici, kao i primenu kvantnih korelacija u kvantnoj informatici. Dobitnik je i
nagrade “Paul Ehrenfest Best Paper Award for 2023. for Quantum Foundations” za rad 4 no-go
theorem for observer-independent facts, Entropy 20, 350, (2018).

Naucéni rad

Oblast istrazivanja prof. Caslava Bruknera su osnove kvantne mehanike, i njena primena u kvantnoj
informatici, kao i fenomeni na granici izmedu kvantne fizike 1 opSte teorije relativnosti. Njegov h-
index je 60 a broj citata 12584 (Scopus, mart 2026): ima 1 rad koji je citiran 1100 puta i 5 radova sa
preko 400 citata. Njegovi rezultati su publikovani u 180 radova, izmedu ostalih 36 u Casopisu
Physical Review Letters, 2 u Nature, 1 u Nature Physics Reviews, 7 u Nature Physics, 7 u Nature
Communications, 2 u PNAS. Njegov rad ,,Bell’s Theorem for Temporal Order” je medu 25
najcitanijih radova u Nature Communications u svim disciplinama u 2019. godini. Prof. Brukner je
odrzao vise od 190 predavanja na prestiznim univerzitetima i nau¢nim institutima ukljucujuci
univerzitete u Prinstonu 1 Oksfordu, ETH u Cirihu, Berlin-BrandenburSku akademiju nauka,
Nemacku akademiju Leopoldina, Perimeter Institut i Max-Planck Institut za kvantnu optiku u
Garching-u. Casopis Nature je 3 puta izabrao njegove radove za pregled u okviru “News & Views”,
a Physics Today je 2 puta je izvestavao o njegovim radovima kao ,,Top Stories®. Cak je i ¢uveni
Casopis Economist izvestio o rezultatima njegovog istrazivanja.



Rezultati prof. Bruknera se mogu podeliti u sledece celine:

1
2
3.
4.
5
6

kvantna nelokalnost i kvantne korelacije,
kvantno-klasi¢ni prelaz,

kvantna teorija informacije,

informaciono-teorijsko zasnivanje kvantne mehanike,
kvantni referentni sistemi 1 kvantna kauzalnost,
makroskopski kvantni fenomeni 1 klasi¢ni limes.

Kvantna nelokalnost i kvantne korelacije: Prof. Brukner je stekao medunarodnu naucnu
reputaciju najpre svojim rezultatima iz oblasti Belovih nejednakosti i kvantne nelokalnosti.
Njegova otkri¢a su omogucila da se na egzaktan nacin definiSu razlike izmedu ,.kvantnih* i
,klasi¢nih* korelacija i ¢ine jednu od najrasprostranjenijih metoda za ekperimentalnu verifikaciju
kvantnih korelacija za potrebe kvantne komunikacije 1 kvantnog racunarstva. Jedan od
najznacajnijih rezultata prof. Bruknera je otkri¢e nejednakosti koje nose i njegovo ime, ,, Werner-
Wolf-Zukowski-Brukner nejednakosti: ovo otkri¢e je omogucéilo egzaktan metod za sistematsku
klasifikaciju nelokalnih stanja [122].

Kvantna teorija informacija: Jedan od najvaZznijih problema u oblasti kvantne informacije jeste
izracunavanje kompleksnosti komunikacije. Prof. Brukner je dokazao da je naruSenje bar jedne
Belove nejednakosti potreban i dovoljan uslov da efikasnost kvantnog protokola prevazide
efikasnost bilo kog klasicnog protokola [109, 119]. Time je uspeo da pokaze duboku vezu
izmedu fundamentalnih i primenjenih osobina kvantnih korelacija i formuliSe jedan od retkih
kriterijuma u literaturi koji definiSe koja kvantno-korelisana stanja su ,,korisna“. U saradnji sa
eksperimentalnom grupom Antona Zeilinger-a, Brukner je razvio prvi teorijski predlog za
,procis¢enje kvantnih korelacija (entanglement purification) na bazi linearne optike. Veruje se
da ¢e metoda iz ovog rada, publikovanog u Nature-u [126] i citiranog preko 723 puta, biti
sastavni deo svih buducih protokola kvantne komunikacije na daljinu. U njegovom radu [66] sa
najvise citata (1194) Brukner izvodi jednostavan kriterijum za izraCunavanje quantum discord-a
kao mere neklasi¢nih korelacija i potencijalnog resursa za kvantne racunare.

Kvantno-klasi¢ni prelaz: Zajedno sa svojim doktorantom Johannes Koflerom, prof. Brukner je
2007. godine razvio novi pristup klasicnom limesu sa teziStem na pitanju minimalne preciznosti
mernih aparatura da bi se kvantni fenomeni uopste mogli opservirati. Pokazao je da ¢e, ukoliko
je ova preciznost neograni¢ena, kvantni sistemi proizvoljno velike dimenzije narusiti klasi¢nost
definisanu kroz zadovoljenje tzv. Leggett-Garg nejednakosti. Time je potvrdio da limit ,,velikih
kvantnih brojeva“ nije klasi¢ni limit. Ukoliko se ograni¢imo na coarse-grained merenja — §to
odgovara preciznosti naSih ¢ula u svakodnevnom Zzivotu — opservirani fenomeni postaju
klasi¢ni. Dva rada iz ove oblasti [85,89] su ukupno citirani oko 550 puta. Osim toga, prof.
Brukner je dokazao da efekti kvantnih korelacija mogu biti detektovani cak 1 u
termodinamickom limesu velikog broja Cestica i visokih temperature merenjem makroskopskih
veli¢ina kao sto je magnetna susceptibilnost ili toplotni kapacitet [84,100].

Informaciono-teorijsko zasnivanje kvantne mehanike: U zajednickom radu sa Antonom
Zeilinger-om, prof. Brukner je predlozio da se mnogi kvantni fenomeni poput kvantne
komplementarnosti, kvantne slucajnosti i kvantnih korelacija mogu razumeti ukoliko se
pretpostavi da jedan kubit sadrzi jedan bit informacije [130,140]. Naslovna prica iz New
Scientist-a i1z 2001. godine posvefena je njithovom pristupu. Ova ideja o konacnosti
informacionog sadrzaja kvantno-mehanickih sistema je koriS¢ena kao osnova za rekonstrukciju
formalizma kvantne mehanike iz informaciono-teorijskih aksioma u radu sa Borivojem Daki¢em
[137]. Ovaj rad iz 2009. godine je otvorio Citavu oblast istrazivanja koja je poznata kao
,rekonstrukcija kvantne teorije®.

Kvantni referentni sistemi i kvantna kauzalnost: Poslednjih godina prof. Brukner se bavi
fenomenima na granici izmedu kvantne fizike i opSte teorije relativnosti. U okviru ove teme prof.
Brukner sa svojim doktorantima predlaze eksperiment u kome bi se gravitaciona vremenska
dilatacija detektovala kod prostorno delokalizovanih , kvantnih satova*“ [61], kao 1 ekperiment za
merenje moguce deformacije komutacionih relacija koja se pretpostavlja u fenomenologiji teorija
kvantne gravitacije [62]. U nastavku tog istrazivackog pravca predlaZze da efekat gravitacione



vremenske dilatacije moze da dovede do dekoherencije, i time klasi¢nog limesa makroskopskih
superpozicija na Zemlji [46]. Drugi pravac u okviru ove teme je utvrdivanje pod kojim se
uslovima kauzalne relacije izmedu dogadaja mogu nac¢i u kvantnoj superpoziciji. 2017. godine
prof. Brukner i njegova istrazivacka grupa su razvili formalizam kvantne mehanike bez
pretpostavke o postojanju globalne kauzalne strukture [51,55]. Veruje se da ¢e ovaj formalizam
biti od vaznosti u domenu kvantne gravitacije. u kome zbog fluktuacije metrike redosled dva
dogadaja nije dobro definisan. U radu iz 2019. godine, prof. Brukner i njegova grupa uvode
koncept ,.kvantnih referentnih sistema® i1 predlazu da se princip kovarijantnosti proSiri na
transformacije izmedju ovih referentnih sistema [9,18].
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Time dilation in quantum systems and decoherence, DPG-Friihjahrestagung, 29.02. — 04.03.2016,

Keynote Speaker, February 29th, 2016, Hamburg, Germany
Decoherence due to time dilation, 605. WE-Heraeus-Seminar on “Macroscopic Entanglement”, January
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Quantum Clocks and Time, Conference “Emergent Quantum Mechanics 2015, Vienna University of
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Progress on studies of indefinite causal order in quantum physics, Conference on “Experimental Tests
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QIPC on indefinite causal structures, Quantum Information Processing and Communication (QIPC),
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Detecting indefinite causal orders in quantum physics, Workshop on Time in Physics, ETH Zurich,
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Gravitationally interacting quantum clocks, Relativistic Quantum Information — North 2015, Darmouth
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Quantum clocks and quantum causality, Physics Collogium at the Physics Department of the University
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Communication and computation without causal order, Inauguration workshop of the Paris Centre for
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Can quantum-mechanical description of causal relations be considered complete?, Quantum
[Un]Speakables II: 50 Years of Bell's Theorem, June 19th, 2014, Vienna, Austria

Quantum theory: First reconstruction and then interpretation, Quantum Theory: from Problems to
Advances — QTPA at Linnaeus University, Vaxjo, June 12th, 2014, Sweden,

Quantum Causality: from suppositions of clocks to quantum correlations with no causal order, Physics

Colloquia, Graduate School in Science and Technology, University of Pavia, April IOth, 2014, Italy
Quantum Causality: from suppositions of clocks to quantum correlations with no causal order, Plenary
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Quantum correlations compatible with no-causal loops, Symposium Quantum Correlations Beyond

Entanglement, DPG Tagung, March 18th, 2014, Berlin, Germany
No-causal loop principle and quantum correlations, 554. WE-Heraeus-Seminar: “Quantum

Contextuality, Non-Locality, and the Foundations of Quantum Mechanics”, February 19th, 2014,
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Quantum correlations with indefinite causal order, Conference of the Foundational Questions Institute
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Microscale, University of Science and Technology of China, September 18th _ October 2nd’ 2013,
Hefei, P. R. China.

Plenary talk, Quantum interference of “clocks”, Congress of the South African Institute of Physics,
Richardsbay (University of Zululand) July 12th, 2013, South Africa

Quantum correlations with indefinite causal order, School of Chemistry and Physics, University of
KwaZulu-Natal, July Sth, 2013, Durban, South Africa

Quantum correlations with indefinite causal order, Workshop on closed time-like curves in quantum
mechanics, June 24th _ 29th, 2013, Les Treilles, France.

Quantum information, time and causality, Photonics & Quantum Sciences Research Institute, Heriot-
Watt University, May lOth, 2013, Edinburgh, UK

Plenary Talk, Quantum correlations with indefinite causal order, X1 Konrpec ¢usnyapa CpoOuje,
Vrnjacka Banja, 20d May, 2013.

Formalism for operational theories with no causal order, Quantum Malawi Workshop, April 19th _
20th, 2013, Malawi.

Quantum correlations with indefinite causal order, Invited Session at the APS March Meeting,
Baltimore, March 2013.

New Tests of Quantum Physics, Department of Physics and Astronomy, University of Sussex, March
4th, 2013, Brighton, United Kingdom.

Keynote Speaker, Quantum Causality, Workshop: Quo Vadis Quantum Physics, International Institute
of Physics, 1sthp ebruary — March 15t, 2013, Natal, Brazil,

Quantum correlations with no causal order, Macroscopic Realism and Quantum Physics (MareQ)
Symposium, December 13th, 2012, Gdansk, Poland.

Quantum correlations with indefinite causal order, The Eleventh International Conference on Quantum
Communication, Measurement and Computation (QCMC), Vienna University of Technology, 30 July —
3 August 2012, Vienna, Austria.

Quantum correlations with indefinite causal relation, Quantum Information Workshop, July 1 — 6th,
2012, in Seefeld in Tirol, Austria.
Quantum Interference of “Clocks”, Conference: “Relativistic Quantum Information”, Perimeter

Institute, June 25 — 28th, 2012, Waterloo, Canada.
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Quantum interference of “clocks”, 508. WE-Heraeus-Seminar: “Quantum Meets Gravity and
Metrology”, Physikzentrum Bad Honnef, 4th _ gth June, 2012, Bad Honnef, Germany

Quantum tests with clocks and mirrors in gravity, Seminar fiir Neutron-, Festkorper-, und
Quantenphysik, Atominstitut der dsterreichischen Universititen, May 25th 2012, Vienna, Austria
Quantum tests with clocks, mirrors and Alice and Bob in gravity, Seminar at Palacky University
Olomouc, Faculty of Science, May 11th 2012, Olomouc, Czech Republic

Interference experiments distinguishing between quantum and generalized probabilistic theories,
Seminar at the Department of Theory of Programming Faculty of Informatics, Masaryk University,

May 9th 2012, Brno, Czech Republic

Tests distinguishing between quantum and more general probabilistic theories, Workshop
“Foundational questions of quantum information® in CEA, April 4 — 5, Paris, France

Quantum information meets gravity, Quantum Information Sciences Workshop, March 23 — 26th, 2012,
Oxford, UK

Towards the new generation of tests of quantum mechanics, Workshop: Quantum Foundations in the
Light of Quantum Information III”, Centre De Recherches Mathématiques, December 6-12, 2011,
Montreal, Canada.

Quantum Games, ,,physics:science@school®, eine Kooperation der Fakultét fiir Physik und des
Stadtschulrates Wien, GRG 17, Parhamerplatz 18, November 30, 2011.

Reconstruction of quantum theory: The role of information, Workshop: Foundations of Quantum
Theory: measurement, the quantum to classical transition, and the flow of time, October 26 — 28, 2011,
Cape Town/Stellenbosch, South Africa.

Quantum theory in space of probabilistic theories, International Workshop, Relativistic Quantum
Information North, 6 — 8 September 2011, Madrid, Spain.

For and Against Measurement, The Quantum Physics and the Nature of Reality Meeting, July 3
—7,2011, International Academy Traunkirchen, Austria.

Quantum correlations with no causal order, International Conference: Computability in Europe 2011,
“Models of Computation in Context”, 27th June — July 2nd’ 2011, Sofia, Bulgaria.

Quantum Discord: Quantification and Operational Meaning, ESF-PESC Strategic Workshop on
Signatures of Quantumness in Complex Systems, June 20th July 3rd’ 2011, Nottingham, United
Kingdom.

Lecturer at the University of Belgrade, Project of the World University Service, Course: “The Physics
of Quantum Information”, Faculty of Physics, University of Belgrade, May 2314 — June 314, 2011,
Belgrade, Serbia.

Quantum correlation with no causal order, International Conference: Conceptual Foundations and Foils
for Quantum Information Processing, Perimeter Institute, May 9 — 13, 2011, Ontario, Canada.

Bell’s inequalities: quantum versus classical probabilities, Seminar at Kurt Godel Research Center for
Mathematical Logic, April 6th, 2011, Vienna, Austria

Quantum Discord: what it is good for and how to measure it, Seminar at the Department of Theory of
Programming Faculty of Informatics, Masaryk University, March 30th, 2011, Brno, Czech Republic
Quantum correlations do not imply causal order, International Conference: “New Frontiers in Quantum
Foundations, CUPI 2011”7, Clemson University, March IOth, 2011, South Caroline, USA.

Measuring Quantum Discord, International School and Conference on Quantum Information

Processing and Applications (QIPA-2011), February 19th, 2011, Harish-Chandra Research Institute
(HRI), Allahabad, India.

Lecturer at an International School on Quantum Information Processing and Applications (QIPA2011),
Lectures: Harnessing Quantum No-Go Theorems, 14 — 20 February, 2011, Harish-Chandra Research
Institute (HRI), Allahabad, India.

Measuring Quantum Discord, Seminar at NORDITA, University of Stockholm, November IOth, 2010,
Stockholm, Sweden.

Classical Limit of Quantum Fields, International Conference. “Quantum coherence and correlations in
condensed-matter and cold-atom systems”, 11 — 15 October 2010, Evora, Portugal.

Harnessing Quantum Paradoxes, October 16th, 2010, VERA Seminar, Vera Laboratory, Fakultat fiir
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Physik, Universitdt Wien.

Why the Quantum? News from an information-theoretical approach, “Quantum Physics and the Nature
of Reality”, International Conference in honour of John Polkinghorne's goth birthday, 26 — 29
September 2010, University of Oxford, UK.

MUBEs in generalized probabilistic theories, Workshop: “Quantum Physics in Higher-Dimensional
Hilbert Spaces”, July 27 — August 01, 2010, Internationale Akademie Traunkirchen, Austria.

Quantum theory and beyond: Is entanglement special?, Workshop: “What exists in the quantum
world?”, July 19 — 24, 2010, Internationale Akademie Traunkirchen, Austria.

Information Complementary Relation in Quantum Mechanics, Lecture Series “Contemporary Views on
Entropy in Classical, Quantum and Complex Systems”, University of Vienna & Medical University of

Vienna, June 23rd, 2010, Austria

Probabilistic Theories: Why Quantum Theory?, 7th Central European Quantum Information Processing
Workshop, 3 — 6 June 2010, Valtice, Czech Republic

Nonlocal Setting and Outcome Information for Violation of Bell’s Inequalities, 9th Conference ,,New
Directions in the Foundations of Physics®, the Mathematical Association of America, April 30th to May
21d 2010 Washington, DC, USA

Quantum theory and beyond: Is entanglement special?, Seminar at the Department of Theory of
Programming Faculty of Informatics, Masaryk University, April 218t, 2010, Brno, Czech Republic
Quantum theory and beyond: Is entanglement special?, Seminar at Faculty of Science, University of
Granada, April l3th, 2010, Spain

Correlations: Classical, Quantum and Beyond Quantum?, Vortrag im Rahmen des Chemisch-
Physikalischen Gesellschaft, 9. Mirz 2010, Vienna, Austria.

Impossibility of “mirror” quantum mechanics, Seminar at Institute of Theoretical Physics, ETH Ziirich,
1sthp ebruary, 2010, Ziirich, Switzerland.

The quantum to classical transition and the complexity of Schrédinger-cat states, Workshop
“Fluctuations, information flow and experimental measurements”, 28 — 29 January 2010, Complex
Systems Institute, Ecole Supérieure de Physique et de Chimie Industrielles, Paris, France

Plenary talk, Quantum theory and beyond.: Is entanglement special?, 4th QNET Workshop, 10— 11
December 2009, in the Computing Laboratory of the University of Oxford, UK.

Impossibility of “mirror” quantum mechanics, Workshop on Quantum Correlations, 30 Nov. -4 Dec.
2009, Centre for Quantum Technologies, NUS Singapore, Singapore

Going Beyond Classical and Quantum Probabilities, Erwin Schrodinger Symposium 2009, November
20 — 21 2009, Prague, Czech Republic.

What are the costs of dealing with “states of reality” in quantum theory? Perimeter Institute,
International Conference: The Perimeter Institute Australia Foundations (PIAF) ‘09, “New Perspectives
on the Quantum State”, September 27th _ October an, 2009, Waterloo, Canada.

Quantum Mechanics as a Theory of Systems with Limited Information Content, Perimeter Institute,
International Conference: Reconstructing Quantum Mechanics, August oth _ 16th, 2009, Waterloo,
Canada.

Resources for simulating quantum measurements, Seminar at Slovak Academy of Sciences, May 12th,
2009, Bratislava, Slovakia.

Recent research results of the Vienna theory group, Seminar at the Institute of Photonic Sciences ICFO,
October 17th, 2008, Barcelona, Spain.

Keynote Speaker, Quantum experiment can test mathematical undecidability, UC 2008 -7
International Conference on Unconventional Computation, August 25-28th, 2008, Vienna, Austria.

The quantum to classical transition and the complexity of Schrédinger-cat states, 15th Central
European Workshop on Quantum Optics 2008, May 30th - June 3rd, 2008, Belgrade, Serbia.

Physics of systems with limited information resources, Workshop “Information primitives and laws of
nature”, May 14th, 2008, ETH Ziirich, Switzerland.

Quantum, classical and coarse-grained measurements, “Quantum Prague”, Workshop on modern
trends in quantum optics and quantum information, Department of Physics & Doppler Institute, FNSPE
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CTU, May 2nd, 2008, Prague, Czech Republic.

Quantum Information and the Foundations of Quantum Physics, Transdisziplindrer Workshop
"Information, Control and Communication”, Die Junge Akademie an der Berlin-Brandenburgischen
Akademie der Wissenschaften und der Deutschen Akademie der Naturforscher Leopoldina, April 10th -
12th, 2008, Berlin, Germany.

Testing the (un)deciadablity of mathematical propositions in quantum experiments, International School

and Conference on Quantum Information, Institute of Physics, Bhubaneswar, Orissa, 4th 5 13th March,
2008, India.

Quantum Physics and the Finiteness of Information, Deep Beauty: Mathematical Innovation and the

Search for an Underlying Intelligibility of the Quantum World, Princeton University, 31d ¢ 4th October
2007, Princeton, USA.

Non-locality and Information in Quantum Physics, Meeting and Symposium ENRAGEing Ideas
(Meeting of the Marie Curie Research and Training Network: Random Geometry and Random

Matrices: From Quantum Gravity to Econophysics), Utrecht University, 7th o gth September 2007,
Utrecht, Netherlands.

Lecturer at the School of Quantum Information and Quantum Computation (SQIQC 07): Quantum
Information Theory, 14th o 215t May 2007, University of Kragujevac, Serbia.

Classical Physics from Quantum World, Gdansk 2006 Advanced NATO Workshop, 1oth _13th
September 2006, Gdansk, Poland.

From quantum nonolocality to communication complexity (1. talk), 29 May 2006 & Testing and

utilizing macroscopic entanglement (2. talk) 3oth May, Korean Institute of Advanced Studies, Seoul,
Korea.

Testing and utilizing macroscopic entanglement, Annual Meeting of the Atom and Molecular Physics
Division in Korean Physical Society, 26th to 27th May 2006, Seoul, Republic of Korea

Quantum Nonlocality: Fundamentals & Reduction of the Communication Costs, the 3rd workshop
Central European Quantum Information Processing, May gth _ 8th, 2006, Znojmo, Czech Republic.
Macroscopic Effects of Quantum Entanglement, Seminar “Order and disorder in complex systems”,
Institut fiir Materialphysik, University of Vienna, January 18th, 2006, Vienna, Austria.

Fundamental Link: Bell’s Inequalities and Quantum Communication Complexity, The meeting
“Quantum computation and communication with errors” of the Quantum Information Processing

Program of the Canada Institute for Advanced Research, December gth -IOth, 2005, Quebec City,
Canada.

Measures of Information in Quantum Physics, Workshop: “Information Beyond Shannon”,
Interdisciplinary Information Science and Technology Laboratory of the University of Central Florida,
October 27-28, 2005, Orlando, USA.

Lecturer at the Quantum Information Theory & Technology Summer School, the Cambridge-MIT

Institute, Course: Quantum Nonlocality and Quantum Communication Complexity, 315t August- sth
September 2005, Belfast, United Kingdom.

Macroscopic Phenomena of Quantum Entanglement, Nonlocal Seminar Vienna-Bratislava, University
of Vienna, 24th June 2005, Vienna, Austria.

Quantum versus Classical: Physics and Computation, Workshop ,,What is Quantum in Quantum
Computation”, 18th _ 7oth May 2005, University of Konstanz, Germany.

How to compute a function without knowing its input? Using quantum entanglement!, Seminar at the

Centre for Logic and Computation, Department of Mathematics, University of Lisbon, 19th April 2005,
Lisbon, Portugal.

Quantenkommunikation: Sicherer und Effizienter, Seminar at the Statistical Group, Department of
Mathematics, University of Klagenfurt, 27thy anuary 2005, Klagenfurt, Austria.

Macroscopic Phenomena of Quantum Entanglement, Seminar at the Ecole Polytechnique, Faculte des
Sciences Appliquees, University of Bruxelles, December 22nd, 2004, Brussels, Belgium.
Macroscopic Effects of Quantum Entanglement, Seminar at the Max-Planck Institut fiir Quantenoptik,
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11th November 2004, Garching, Germany.

From “Clicks” to the “Quantum”, International Workshop on “Information and Quantum Physics”
University of Vienna, October 3 15t - Novembert ISt, 2004, Vienna, Austria.

Information, Quantum and Complexity, ESF International Workshop on Quantum Information &
Logical Aspects, September 23rd _ 25th, 2004, Porto Conte (Sassari, Sardinia), Italy.

Entanglement in Space and in Time, QUOXIC (Quantum Oxford Imperial) Meeting, Oxford University
— Computing Laboratory, 19th March 2004, Oxford, United Kingdom.

Can Quantum Nonlocality be Used to Save on Communication?, Seminar at the Physics Department,
Imperial College London, 10th December 2003, London, United Kingdom.

Lecturer at the University of Belgrade, Project of the World University Service, Course: ,, The Physics

of Quantum Information”, Faculty of Physics, University of Belgrade, 16th — 19th December 2003,
Belgrade, Serbia.

Entanglement and Complexity of Communication, Seminar at the Institute of Theoretical Physics and
Astrophysics, Faculty of Science, Masaryk University, 11th November 2003, Brno, Czech Republic.
Nonlocal Computation via Quantum Nonlocality, Seminar at the Department of Optics, Palacky
University, 10th November 2003, Olomouc, Czech Republic.

Bell’s Theorem: From a Discrete to a Continuous Quantum System, Seminar at the Research Centre for
Quantum Information, Slovak Academy of Sciences, 7th November 2003, Bratislava, Slovakia.
Lecturer at the Triangle Graduate School 2003 in Particle Physics, Course: “The Physics of Quantum
Information *, 2ond _ pgth September 2003, Bundesheim Raach, Semmering, Austria.

What are Bell’s inequalities good for?, Young European Physicists Meeting: “Experimental Realization
of Quantum Bits, ond May 2003, Budmerice, Slovakia.

Information, Bell’s Inequalities and Quantum Communication Complexity, Quantum Structures 2002,
Biannual Meeting of the International Quantum Structure Association, Technical University of Vienna,

31d July 2002, Vienna, Austria.

Quantum Nonlocality: Fundamentals and Applications, Seminar at the School of Mathematics and
Physics, Queen's University, 17th May 2002, Belfast, United Kingdom.

Local Realism, Information and Entanglement, Seminar at the Faculty of Physics, University of
Belgrade, 24th April 2002, Belgrade, Serbia.

Optimal Quantum Procedures and Optimal State Estimation, Workshop on Quantum Information, 28th
— 318t October 2000, Budmerice, Slovakia.

Information and the Foundations of Quantum Physics, Seminar at the Institute for Physics, 2ond
October 1999, Belgrade, Serbia.

Quantum Complementarity and Information Invariance, Workshop on Quantum Coherence, University
of Vienna, 13th August 1999, Vienna, Austria.

H MAGISTARSKI I DOKTORSKI RAD

Magistar fizickih nauka, magistarska teza: “Diffraction of Matter Waves in Space and Time”, 1995,
Univerzitet u Be¢u

Doktor tehnickih nauka, doktorska disertacija: “Information in Individual Quantum Systems”, 1999, Becki
Univerzitet tehnologije



ZAKLJUCAK

U okviru nau¢ne oblasti Kvantna i matematicka fizika, kvantna informatika predstavlja jednu
od najsavremenijih i najbrze razvijajucih disciplina savremene fizike. Oc¢ekuje se da ¢e dalji razvoj
ove oblasti, posebno kroz razvoj kvantnih racunara, u bliskoj buduénosti znacajno transformisati
informacionu tehnologiju i time doprineti ukupnom nauc¢no-tehnoloskom napretku. Istovremeno,
istrazivanja u oblasti kvantne informacije obuhvataju 1 najdublja pitanja zasnivanja kvantne
mehanike, ukljucuju¢i kvantno-mehani¢ke korelacije, koje joS od nastanka kvantne teorije
predstavljaju jedan od najzahtevnijih i najintrigantnijih problema savremene fizike. Znacajan
napredak u razumevanju ovih fenomena ostvaren je u poslednjoj deceniji upravo kroz istrazivanja
povezana sa kvantnom informacijom.

Doktorske akademske studije na Fizickom fakultetu Univerziteta u Beogradu obuhvataju vise
predmeta iz uze naucne oblasti kvantne i matematicke fizike. Medu njima je i predmet Kvantna
informacija i zasnivanje kvantne mehanike, koji svojim sadrzajem pokriva kljucne teme iz oblasti
kvantne informacije, kvantnog racunanja, kao i pitanja zasnivanja kvantne mehanike.

Prof. dr Caslav Brukner ubraja se medu vodece svetske struénjake u ovoj oblasti, a Institut za
kvantnu optiku i kvantnu informaciju ¢iji je jedan od nauénih direktora, predstavlja jednu od vodeé¢ih
svetskih institucija u oblasti kvantne informatike i kvantne optike. Institut je, izmedu ostalog, poznat
po pionirskim eksperimentalnim rezultatima u oblasti kvantne teleportacije, za koje je Nobelova
nagrada za fiziku za 2022. godinu dodeljena prof. Antonu Cajlingeru, mentoru i kasnije
dugogodisnjem saradniku i koautoru prof. Bruknera. Nauc¢ni opus prof. Bruknera obuhvata vise od
180 publikovanih nau¢nih radova, koji su citirani preko 12500 puta. Medu njima se nalaze radovi
Physical Review Letters, 2 rada u Casopisu Nature, 7 radova u Nature Physics, 7 radova u Nature
Communications 12 rada u Proceedings of the National Academy of Sciences (PNAS).

Pored izuzetnih naucnih rezultata, prof. Brukner je izrazio spremnost da doprinese nastavi na
Univerzitetu u Beogradu, na kojem je zapoceo svoje studije i na kojem je u vise navrata ve¢ drzao
nastavu iz ove oblasti. Imajuéi u vidu njegov medunarodni ugled i nau¢ni doprinos, kao i ¢injenicu
da na Univerzitetu u Beogradu ne postoji ni priblizno dobra alternativa za izvodenje nastave iz ove
visoko specijalizovane oblasti, smatramo da njegov angazman predstavlja izuzetno znacajan
doprinos kvalitetu doktorskih studija. Izbor prof. dr Caslava Bruknera za gostujuéeg profesora na
Univerzitetu u Beogradu je od velikog znafaja za obezbedivanje vrhunskog kvaliteta nastave u
oblasti kvantne informatike, a ovaj angazman ¢e ujedno dodatno unaprediti dugogodi$nju nauc¢nu i
nastavnu saradnju izmedu Fizi¢kog fakulteta Univerziteta u Beogradu i Univerziteta u Becu,
narocito sa Institutom za kvantnu optiku i kvantnu informaciju.

Zato predlazemo da se prof. Caslav Brukner izabere za gostujuéeg profesora Univerziteta u
Beogradu.

Beograd, 24. mart 2026.

dr Ivanka MiloSevi¢
redovni profesor Fizickog fakulteta

dr Tatjana Vukovi¢
redovni profesor Fizickog fakulteta

dr Maja Buri¢
redovni profesor Fizickog fakulteta
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