Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: KsanTna I/IH(l)OpMaI_[I/Ija U 3aCHUBaKkbC KBAHTHEC MCXAaHHUKC

HacraBuuk nian Hactapuunm: Yacnas bpyknep, Munan /lammanosuh

Craryc npeamera: u30opHU

bpoj ECIIB: 15

YeioB: KBanTHa MexaHuKa (OCHOBHE CTYIH]E)

b npeagmera

Yno3HaBame ca KOHICNTYaJIHHUM, TCOPUJCKUM U (GUWIOCOQCKAM OCHOBHMA KBAaHTHE MEXAHHUKE Kao
(dbyHIaMeHTalHe TpaHe TeopHjcke (usuke. PazyMmeBame TECOPHjCKUX U CKCIICPUMCHTAIHHUX pe3yiTara Koju
MPOTHBYpEUYEe MHTYHIHMjH M KIACHYHOM OIMCY T0jaBa y CKJIay Ca ca KIACHYHOM MEXaHWKOM W KJIaCHIHOM
enekTpoarHaMuKoM. CaBiamaBambe TEXHHKA W METOJa KBAaHTHE WH(POPMATHKE W YIO3HABAKHE Ca OCHOBHHUM
MIPOTOKOJIMMA KBAHTHUX KOMYHHKAIIHja 1 KBAHTHOT paIlyHapCTBa.

Hcxon npeamera

OBnamaBame MOJEPHUM KOHLENTHMa M (opManm3MMMa OCHOBAa KBAaHTHE MEXaHHKE M TEOpHje KBaHTHE
nadopmanuje. CrBapame MNpeaycioBa 3a Aajby CaMOCTIHY HaJOTPaaly WIM HCTPAKUBAYKOM DALy y
oOnacTuMa KBaHTHMX KOMYHHUKalWja M KBaHTHOT PadyyHapCTBa W KOMIUIEKCHHMjUM TeMama W3 3aCHHBarba
KBAaHTHE MEXaHUKe.

Canp:kaj npeamera
Teopujcka nacmasa

Mepeme 0e3 HHTEpaKImje

Ajuctaju-Tlogoncku-Po3en mapamokc,

KsanTtHa konTekcTyamHoCcT (KoxeH-Cniekep TeopeM)

BernoBe HejeqHAKOCTH 1 KBaHTHA HEJIOKATHOCT

[IpeHoc curHana u ,,HellOKaIHe KyTHje

KBaHTHa KOMIIJIEKCHOCT KOMYHHKAIIH]j€

KBaHTHa NperieTeHOCT: Mepe U KPUTEPHjyMHU

KBanTHa Tesnenopraiiija, KBAHTHO TYCTO KOAMPAkEe U KBAaHTHA TUCTPHOYIIMja KIbyIla
OcHoBe KBaHTHHX anroputama, Jloju-Joxa anropuram, ['poBepoB anropuram
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Hpakmulma Hacmaea

IIpenopyyena aureparypa

Asher Peres, Quantum Theory: Concepts and Methods (Kluwer, 1995)

M. A. Nielsen and I. L. Chuang, Quantum Computation and Quantum Information (Cambridge University
Press, 2000)

Skripte predavanja of Prof. John Preskila: http://theory.caltech.edu/~preskill/ph229/

Bpoj yacoBa akTHMBHE HacTaBe | Teopwujcka HacTaBa: | IIpakTuyHa HacTaBa:

MeTtoae usBolhema HacTaBe
emunapwu, nmpe3eHTanuje, KOHCYITAIN]e

Ouena 3Hamwa (MakcuMasaHu 0poj moena 100)
AxrtuBHOCT y nnpurnipemu ucrimta 10, cemuHapu/nomahu 3ananu 40, yemenn ucnut 50

Haumn npoBepe 3Hama MOTy OWTH paziau4uTH : (MMCMEHHW HCIMTH, YCMEHM HCIIT, IIPEe3eHTaluja IpOojeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 gopmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Quantum information and the foundations of quantum mechanics

Teacher(s): Caslav Brukner, Milan Damnjanovié

Status of the subject:

Number of ECIIb points:

Condition:

Goal of the subject

Introduction to the conceptual, theoretical, and philosophical foundations of quantum mechanics as a
fundamental field of theoretical physics. Understanding the theoretical and experimental results that
contradict our intuition and the classical description of physical reality as given by classical
mechanics and classical electrodynamics. Learning the technique and methods of quantum
information, as well as an introduction to the basic protocols of quantum communication and quantum
computation.

Outcome of the subject

Learning modern concepts and formalisms of the foundations of quantum mechanics and quantum
information theory. Creating a prerequisite for further independent learning and scientific work in the
fields of quantum communication and quantum computation, as well as in the more complex topics of
guantum foundations.

Content of the subject
Theoretical lectures

Interaction-free measurement

Einstein-Podolsky-Rosen paradox,

Quantum contextuality (Kochen-Specker theorem)

Bell’s inequalities and quantum non-locality

Signalling and ,,non-local boxes*

Quantum communication complexity

Quantum entanglement: measures and criteria

Quantum teleportation, quantum dense-coding and quantum key distribution

The foundations of quantum algorithms: Deutch-Josza algorithm, Grover algorithm
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Practical lectures

Recommended literature

Asher Peres, Quantum Theory: Concepts and Methods (Kluwer, 1995)

M. A. Nielsen and I. L. Chuang, Quantum Computation and Quantum Information (Cambridge
University Press, 2000)

Lecture notes by Prof. John Preskila: http://theory.caltech.edu/~preskill/ph229/

Number of active classes | Theory: | Practice:

Methods of delivering lectures




Seminars, Presentations, Consultations

Evaluation of knowledge (maximum number of points 100)

Weays of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page




