Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: HpI/IMeH)eHe KBAaHTHC TeXHOJ’IOFI/Ije

HacTraBHMK WM HACTABHMIU: JOII. Ap AneKcaHapa I[I/IMI/Ih

Craryc npeamera: M36opuau

bpoj ECIIB:15

Ycaos: Ousnka nacepa, Pusuka aroma, KBantHa mexanuka 1 u 2

b npeagmera

06pa303a}Le CTyJAcHaTa Ca KBAaHTHUM TeXHOJ’IOI‘I/IjaMa 1 BbUXOBUM MMPUMECHAMaA y PA3JINIUTUM JUCHUILITIMHAMA.

Hcxon npeamera

Ocrioco0spaBame CTyICHaTa 32 CaMOCTAIHH HCTPAKUBAYKH paj y OOJTACTH KBAHTHE ONTHUKE M KBAHTHOT
padyHapcTBa.

Canp:kaj npeamera

OcHoBe omntuke # (OTOHMKE; OCHOBE paguHoOMeTpHje U (oToMeTpHje, pax neTekropa (dorommone,
¢doromynrumnmkaropu, LI/l kamepe), onTuuke KoMIoHeHTe ((QUIATEpH, MMOJIAPU3ATOPH), KOXEPEHTHH H3BOPH
(pan nacepa), ONTUYKA BIIaKHA.

[Mpomaramuja nacepckor 3pauema Kpo3 Marepujaie; ONTHYKH aKTUBHE CpEAWHE, [BOJHO Mpelamame,
arcopIuuja, pacejame, TeHepHCcambe BULINX XapMOHHUKA.

Crpykrypa peanHux atoma; JleekTu jeHOeNEeKTPOHCKUX aToMa, (PuHA U XuneppuHa CTPYKTypa, HHTepaKIyja
ca 3paverbeM, CeIeKIMOHa IPaBuIla, TAMHA CTamkba, 3aTBOPEHH TIpeia3y, CTame KyOuTa.

Mexanndkn eekTd 3padema u Jacepcko xnaheme; JomiepoBo u Cu3npoBo xnaljeme, Mar€eTto-OonTHUKE
3aMKe.

[Tpumene onrroenekrponuke; KoHdokaaHa MUKpOCKoOHUja, ONITHYKA KOXEPEHTHa ToMorpaduja.

[IpuMermeHo KBaHTHO padyyHapcTBo; KBaHTHe Kopenanuje, IEKOXEpeHIMja W TeHepalHa KBaHTHA Mepema.
KBanTHe normuke Kamdje W Kona. [lpuMmepn KBaHTHHX airopuTaMa: KBaHTHa Telyiernoprauuja, Jlojuos
anropuram. [IpuMeHe KBaHTHUX alropuTama y UHIYCTpHjHU, (papMaryju, MeTUIUHH, ..

IIpenopy4ena Jureparypa

1. B.E.A. Saleh, M.C. Teich, "Fundamentals of Photonics", John Wiley and Sons, Inc.

2. 0. Svelto, "Principles of Lasers", Plenum Press

3. J. Fraden: “Handbook of Modern Sensors”, 3rd ed., Springer Verlag 2004

4. Gerry, C., Knight, P., & Knight, P. L. (2005). Introductory quantum optics. Cambridge University Press.

5. Nielsen, M. A., & Chuang, I. (2002). Quantum computation and quantum information, Cambridge University
Press.

6. https://qiskit.org/

Bpoj uacoBa akTHBHe HacTaBe | TeopHjcka HacTasa: 4 | Opakriuna Hacrasa: 4

Metone usBohema HacTaBe
[IpenaBama, KOHCYNTAIMje, TPAKTHIHE BEXKOE, CEMUHAPH.

Ouena 3Hamwa (Makcumaanu 0poj moena 100)
Cemunapcku pan (30 moeHa), npaktuure Bexoe (30 moeHa), yemenn ucnut (40 moeHa)

Hauwn mpoBepe 3Hama MOTY OWTH pasiuyuTH : (MMCMEHH WCIIUTH, YCMEHHW HCIT, MpE3eHTalMja TpojeKTa,
CEMHHAPH UT......)

CeMHHAPCKU pajl, MPaKTUYaH pajJ 1 YCMEHU UCTIUT.

*MakcuMaliHa nykHa | crpannma A4 gopmata

Name of the subject: Applied Quantum Technologies

Teacher(s):Assistant Professor Aleksandra Dimi¢

Status of the subject: elective

Number of ECIIFB points: 15

Condition: Laser Physics, Atomic Physics, Quantum Mechanics 1 and 2

Goal of the subject
To understand basics of quantum technologies and their applications in various scientific fields.




Outcome of the subject

To understand and be capable of working independent research within the field of quantum
technologies and quantum computing.

Content of the subject

Theoretical lectures

Basics of optics and photonics. Basic of radiometry and photometry. Work of detectors (photo-diodes, photo-
multipliers, CCDs), optical components (filters, polarizers), coherent sources (lasers), optical fibers.

Propagation of coherent radiation through materials. Opticaly active materials. Birefrigence, absorptions,
scattering, generation of second harmonic.

Structure of real atoms, their deffects and fine and hyperfine structure. Interaction of real atoms with radiation,
selection rules, dark states, state of qubit.

Mechanical effects of radiation and laser cooling. Doppler cooling. Sisyphus cooling. Magnetic traps.
Applications of optoelectronics. Confocal microscopy, optical coherent tomography.

Applied quantum computing. Quantum correlations, decoherence and general quantum measurements.

Quantum gates and circuits. Application of quantum algorithms in different fields.

Practical lectures
Programming in giskit. Applications of quantum computing. Building quantum algorithms.

Recommended literature

1. B.E.A. Saleh, M.C. Teich, "Fundamentals of Photonics", John Wiley and Sons, Inc.

2. O. Svelto, "Principles of Lasers", Plenum Press

3. J. Fraden: “Handbook of Modern Sensors”, 3rd ed., Springer Verlag 2004

4. Gerry, C., Knight, P., & Knight, P. L. (2005). Introductory quantum optics. Cambridge University Press.

5. Nielsen, M. A., & Chuang, I. (2002). Quantum computation and quantum information, Cambridge University
Press.

6. https://qiskit.org/

Number of active classes | Theory: 4 | Practice:4

Methods of delivering lectures

Lectures, consultations, seminar papers and practical work.

Evaluation of knowledge (maximum number of points 100)
Seminar paper (30 points), practical work (30 points) oral exam (40 points).

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

Seminar paper, practical exam and oral exam

*maximum length 1 A4 page




