Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3sus npeamera: Bumm kypc ontuke

HacraBuuk nian Hactasaunm: [Ipod. np Munopan M. Kypanna

Craryc npeamera: u30opHU

bpoj ECIIB: 15

Ycaos: Onruka

Iwb npeamera

Jla CTyZneHTH CTeKHY OIEepaTHBHO 3Hama M3 OHMX 00JIaCTH MOJAEpHE ONTHKE KOje Ce He yde Ha OCHOBHHUM
CTy/AWjaMa a HEeomxXoJHe Cy 3a ycnemHo mnpaheme HacTaBe Ha OCTAIMM MpeIMeTUMa HM300pHOT MOAyJa
¢oronmka u nacepu. McroBpeMeHO, Kpo3 AEMOHCTPAIMOHE U EKCIIEPUMEHTATHE BeXO0e 1a ce ocrocobe 3a paj
y nmabopaTtopujaMa Koje ce 0aBe ONTHKOM H JlacepumMa.

Hcxon npeamera
JlOCTUTHYT HHMBO OIEPATHUBHOT 3Hama M €KCIICPUMEHTATHOT MCKYCTBa HEONXOAAHH 3a paj y jabopaTopujama
Koje ce OaBe ONTHKOM U JIaceprMa.

Canp:kaj npeamera
Teopujcka nacmasa

1. 'eomeTpHjcka ONTHKA (ONTHYKU CHCTEMH, MPOjEKTOBABE ONTHYKUX CHCTEMA, aHAIMTUYKE METOJIE
3a aHalM3y IpOCTHpama CBETIOCTH KpO3 ONTHYKE CHCTEME, HENOCTalld COYMBA, AaJalTHBHA OITHKA,
CBETJIOBOJIHN).

2. Cyneprnos3unyja CBETIOCTH ONUCKHX (peKkBeHIMja, M30Wjarmbe M CYNEepXETepOJUHCKA TEXHUKa,
rpymnHa Oop3una. mmyincu u tanacHu naketu, @ypuje aHanmsa, KOXepeHTHA JTy)KHHA.

3. IMomapu3anuja cBeTyiocTr (TIONapH3andja CBETIIOCTH pacejameM U pe(IeKCHjoM, TTONapu3aTopH Ha
0a3u JBOJHOT TIpeliaMama).

4. Ontnuky perapaepu (A, A/2, A/4), perapaepu Ha 0a3u TSUHUX KpHCTaia, KomreH3aTopH, CTOKCOBI
napametpu, Ctokcos u [loncoB Bektop, [loncoBe 1 Munepose Matpuie

5. WanykoBana omrtwuka akTuBHOCT, Kepos, IlokencoB m ®apanejeB edexar. EmextpoomnTiakn
MOJYJIaTOPH.

6. Unrtepdepenuuja cBeTnocTd (IPOCTOPHA M BpEeMEHCKa KOXEPEHIIMja, METOJIC Mepemha KOXEPEHTHE
JNy)KHHE U BPEMEHa KOXEPEHIIHje KOJ KIIACHYHUX W3BOpa M Jlacepa, MajkenconoB unTepdepomerap u Dypuje
Tpanchopm criekTpometap, ckeHupajyhu @adpu-Ilepo natephepomerap kao crekrpomerap, Max-3eHaepoB U
CamaxkoB uutepdepomerap)

7. BurieciojHe cTpykType, HHTephepeHIIMOHN GUATPU 1 aHTUPE(DISKCHOHU CJI0jEBH.

8. ®panxodepoBa mudpakiyja, audpakiydja HA BHIIC MyKOTHHA, HA MPAaBOYraOHOM M KPYXKHOM
oTBOTY. Jndppakumonn TuMuT

9. ®penenoa nudppaknuja (Kupxodosa ckamapHa Teopuja, tudpakinrja Ha MyKOTHHH, MIPABOYTa0HO]
arnepTypH U MoiyO0ecKOHauYHOM 3akiioHy; KopHoy crimpana).

10. OcHoBH @ypHje onTHKE. 11.
OcHoBH TeopHje KoxepeHlHje. [leTMMIIHO KOXEpPEHTHA CBETIIOCT.

12. OcHoBu xonorpaduje

Ipakxmuuna nacmasa
Excniepumentanne BexOe:1. Max-3eHaepoB  €ICKTPOONTUYKH Moayiatop 2. JludpakunoHo
TeHEepUCAhE PA3TNINTHX MPOQHIIa CBETIOCHUX CHOTIOBA

IIpenopy4eHa ureparypa
Eugen Hect, Optics, Pearson Education Inc (2002)

BpOJ JyacoBa aKTHBHEC HAaCTaBC | TeOpI/IjCKa HacTaBa: I HpaKTI/I‘IHa HacTaBa:

Mertone u3Bohema HacTaBe

Ounena 3Hama (MakcuMaJHu 0poj moena 100)
YcMmeHn uenur.

Haumn npoBepe 3Hama MOTy OWTH pa3inuyuTH : (MMCMEHHM WCIHMTH, YCMEHHM HWCIIT, Npe3eHTaluja IpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa aykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Advanced optics

Teacher(s): Professor Milorad Kuraica

Status of the subject: elective

Number of ECIIb points: 15

Condition: Optics

Goal of the subject

Students should gain advanced level of knowledge in modern optics, which is not covered by courses
at the undergraduate studies and which is necessary for successful attending the other courses at PhD
studies. Simultaneously, they should get experience in the laboratory work through the
demonstrational and experimental exercises.

Outcome of the subject
Working knowledge and experience level for the work in laser and optics laboratories should be
achieved.

Content of the subject

Theoretical lectures

1. Geometrical optics (optical systems, design of optical systems, analytical ray tracing, lens defects,
aberrations, adaptive optics, optical fibers)

2. The superposition waves of the similar frequency, beats and superheterodyne technique, group
velocity. Pulses and wave packets, Fourier analysis, coherence length.

3. Light polarization (polarization by scattering and reflection, birefringent polarizers).

4. Optical retarders (A, A/2, A/4), liquid crystal retarders, compensators, Stokes parameters, Stokes and
Jones vectors, The Jones and Mueller matrices.

5. Optical activity, Kerr, Pockels and Faraday effects. Optical modulators.

6. Light interference (spatial and temporal coherence, methods for measurement of coherence length
and coherence time for classical light sources and lasers, Michelson interferometer and Fourier
transform  spectrometer, scanning Fabry-Perot spectrometer, Mach-Zehnder and Sagnac
interferometers) 7. Multilayer structure, interference filters and antireflection coatings.

8. Fraunhofer diffraction (diffraction by many slits, by circular and by rectangular aperture).

9. Fresnel diffraction (Kirchhoff scalar diffraction theory, diffraction by a slit, by a rectangular
aperture, and by a semi-infinite opaque screen, Cornu spiral)

10. Basics of Fourier optics.

11. Basics of coherence theory. Partly coherent light.

12. Basics of holography.

Practical lectures
Experimental exercises: 1. Mach-Zehnder electro-optic modulator 2. Generation of different profiles
of light beams using diffraction

Recommended literature
Eugen Hect, Optics, Pearson Education Inc (2002)

Number of active classes | Theory: | Practice:

Methods of delivering lectures
Lectures and consultations.

Evaluation of knowledge (maximum number of points 100)
Oral exam.

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

*maximum length 1 A4 page




