Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3us npeamerta: Jlacepu u nacepcka ClieKTPOCKOITHja

Hacrapauk wim HactapHunm: [Ipod Huxkona Komesuh, [Ipod. Munopax M. Kypaura

Craryc npeamera: u30opHU

bpoj ECIIB: 15

Yeaon: Ontuka, Gusnka nacepa, AtoMmcka pusuka, CIIeKTpOCKONHja

Iwb npeamera
VYro3HaBame ca JIACEPCKUM CUCTEMHMMa KOju ce He oOpal)yjy Ha penoBHHM cCTynujama, a IpencTaBajy
eKCIICPUMCHTAJIHY OCHOBY 3a CaBpEMeHY (hOTOHHUKY.

Hcxon npeamera
OnnagaBarme OCHOBHUM TEXHHKaMa M METOJaMa JacepCKe CIEKTPOCKOIH]E.

Capap:xaj npeqmera

Teopujcka nacmasa

1. ToxympoBonHHYKH Jacepu (p-n CIIOj, XETEPOCTPYKType M KBaHTHe jame, Il jacepu ca cHoOJballl-UM
pe30HaTOpPOM)

2. Jlacepu uBpcror crama (Ti capupHu, Ha ONTHYKUM BIAKHMMA, [TapaMeTapCKH M0jayaBayy)

3. YinTpabp3u nojayaBavu U acepu

4. Jlacepu Ha CJIOOOHUM EJIEKTPOHUMA

5. CHekTpocKoIcKe TEeXHHKe, crekrporpadu, MoHoxpomaTtopu u uHTepdepomerpu (MajkencoHoB, Max-
3enaepos, ®abpu-Ilepo, Dypuje CIEKTPOCKONHU]a, MPEIU3HO MEPEHE (PPEKBEHIH]E, TETSKTOPH CBETIIOCTH)

6. Jlacepu Kao KOXEPEHTHH W3BOPH CBETJIOCTH 3a CHEKTPOCKOIMM]Y (CIIEKTpajHE KapaKTePHCTHKE JIACEepCKe
eMIICHje, CeTIeKIMja MOJIOBa, cTabmin3anydja (peKBEeHIHje 1 HHTCH3UTETA, JIJacepH IPOMEHIbIBE (PPEKBEHIIH]E,
TeHepalnyja IPyror XapMOHHUKA)

7. JloTIepoBCKH OrpaHUYCHA allCOPIIIOHA H (IYOPOCHEHTHA JacepcKa CIEKTPOCKOMHja (AIICOPIIMOHE METOIe
BHCOKE OCETJBUBOCTH, ONTOraJBaHCKA CHEKTPOCKOIIH]a, JTACEPCKH HHAYKOBaHa (hIIyOpOCIICHII]ja)

8. HemuHeapHa CHIEKTpPOCKONHWja (caTypallMOHa CHEKTPOCKOIMja, IIOJIApH3allMOHA  CIEKTPOCKOIIH]a,
BHIIIE(DOTOHCKA CIICKTPOCKOIIHja, 0E3A0IICPOBCKA CIIEKTPOCKOIIH]ja)

9. BpemeHCKHM pa3JioKeHa Jacepcka CHEeKTpocKkomuja (MeToje 3a Jo0ujame KpaTKHX JIACepPCKUX HMITyJIca,
Mepeme YIATPaKpaTKUX HMITyJica, MEpPEeHe BpEeMEHa JXMBOTa HHMBOA, IOCMaTpame OCLMIaldja MOJEKyna Y
peasHOM BpEeMEHY)

10. Xanne edekar, onTHUko Xiajee U Tpanupame, PaMcujeBe pe3oHaHIe

11. Cnekrpockomnuja nacepcku npousseneHe miazme (JIMBC)

Ipaxmuuna nacmasa

ExcnepumenTanne BexOe: 1. CraOwnusanuje ¢pexBeHIHje AUOmHOT Jacepa 2. CHHMame ancopHuuoOHOT
criektpa Rb momohy auomHOr Jlacepa ca NPOMEHEUBOM (DPEKBEHIIMjOM 3. Carypauuona
CIIEKTPOCKOIHja Ha mapama Rb 3.

IIpenopyyena aureparypa
1. Simon Hooker and Colin Webb, Laser Physics, Oxford University press, 2010
2. Wolfgang Demtroder, Laser Spectroscopy, Springer-Verlag, 2003
3. Ultrafast Lasers,Technology and Applications, edited by Martin E.Fermann, Almantas Galvanauskas
and Gregg Sucha, Marcel Dekker Inc., 2001
4. David A. Cremers and Leon J. Radziemski, Handbook of Laser-Induced Breakdown Spectroscopy,
Jon Wiley & Sons Ltd, 2006

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

Mertone u3Bohema HacTaBe
[IpenaBama 1 KOHCYITAIH]E.

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

Haumn npoBepe 3Hama MOry OWTH pa3inuyuTH : (MMCMEHHM WMCIHMTH, YCMEHHM HCHT, NpE3eHTallja NpojeKTa,
CEMMHAPH UT/......

*MakcuMaliHa aykHa | crpannma A4 gopmata




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Lasers and laser spectroscopy

Teacher(s): Professor Nikola Konjevic, Professor Milorad Kuraica

Status of the subject: elective

Number of ECIIb points: 15

Condition: Optics, Laser physics, Physics of atoms, Spectroscopy

Goal of the subject
Introduction to laser systems which are not covered by courses at the undergraduate studies and which
represent experimental basis for modern photonics.

Outcome of the subject
Mastering the basic techniques and methods of laser spectroscopy.

Content of the subject

Theoretical lectures

1. Semiconductor-diode lasers (p-n junction, hetero-structures and quantum wells, semiconductor
lasers with external resonators).

2. Solid-state lasers (Ti-sapphire laser, fiber laser, parametric amplifiers).

3. Ultrafast amplifiers and lasers.

4. Free-electron lasers.

5. Spectroscopic techniques, spectrographs, monochromators and interferometers (Michelson, Mach-
Zehnder, Fabry-Perot interferometers, Fourier spectroscopy, precise frequency measurement, light
detectors).

6. Lasers as coherent light sources for spectroscopy (spectral characteristics of laser emission, mode
selection, frequency and intensity stabilization, tunable lasers, second harmonic generation).

7. Doppler-limited absorption and fluorescence spectroscopy with lasers (high sensitivity methods of
absorption spectroscopy, optogalvanic spectroscopy, laser induced fluorescence -LIF).

8. Nonlinear spectroscopy (saturation spectroscopy, polarization spectroscopy, multiphoton
spectroscopy, Doppler-free spectroscopy).

9. Time resolved laser spectroscopy (methods for generation of short laser pulses, measurement of
ultrashort pulses, energy level lifetime measurements with lasers, real time observations of molecular
vibrations).

10. Hanle effect, optical cooling and trapping, Ramsey resonances.

11. Laser induced plasma spectroscopy - LIBS

Practical lectures
Experimental exercises: 1. Diode laser frequency stabilization. 2. Rb absorption spectrum
determination using tunable diode laser. 3. Saturated Absorption Spectroscopy of Rubidium

Recommended literature
1. Simon Hooker and Colin Webb, Laser Physics, Oxford University press, 2010
2. Wolfgang Demtroder, Laser Spectroscopy, Springer-Verlag, 2003
3. Ultrafast Lasers,Technology and Applications, edited by Martin E.Fermann, Almantas Galvanauskas
and Gregg Sucha, Marcel Dekker Inc., 2001
4. David A. Cremers and Leon J. Radziemski, Handbook of Laser-Induced Breakdown Spectroscopy,
Jon Wiley & Sons Ltd, 2006

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







