Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Hasus npegmera: YBoa y HeJIMHeAPHY (POTOHHKY

HacraBauk win Hactapauum: Xaguescku R Jbynmyo

Craryc npeamera: U360pHu

bpoj ECIIB: 15

Ycaos: Buinn Kypc onruke

Iwb npeamera
VYno3HaBame CTyAEHaTa ca OCHOBHHUM METO/aMa TEOPHjCKOT, HYMEPHUYKOT M E€KCIIEPUMEHTAHOI MPUCTYMNa Y
aHanM3M npodiemMa HeJmHeapHe (POTOHUKE.

Hcxon npeamera
Creuena 3Hama he ocrmocoOMTH CTyAEHTa Ja ce YKJbYYH y TEOPHjCKUM, HYMEPHUKHM W €KCIICPUMEHTATHUM
HCTpaXKWBakUMa y TI0jeINHIM 00IacTIMa HellnHeapHe (POTOHHKE.

Canp:kaj npeamera
Teopujcka nacmaea
HenuueapHa eJeKTpHYHA MEPMUTHBHOCT W mepMeabHiHOCT. HemuHeapHe cpeuHe ca MHICKCOM IpeliaMarba
3aBHCHHM O]l HHTEH3HTeTa Tanaca. HenuxeapHe Tanacue jennaumnte - Henuneapra [llpeannreposa jeqHaunta u
I'uu36yp-Jlanmay jemnauuna. [lapamerapcku MpoliecH, KOHBEp3HMja TajacHE MyXKHHE M Komyraiuja ¢ase.
MoyaanuoHa HeCTaOMIIHOCT, CaMOPOKyCHpame U (hHTaMeHTalija CBETAOCTH. ONTHYKA COJUTOHH U OpUACPH.
Henuneapuu ontmuku ¢ubepu. [Ipoctuparme Tanaca y HENMHEAPHUM AMCKPETHUM ONTHYKHAM pelleTKama.
Hymepuuke mMeTose.

Ipakmuuna nacmasa
CryzmeHTH pemaBajy caMocTaiHO JoMahe 3ajaTke y3 KOHTPOJIY HacTaBHHKA, M3BOJE J1a0OPAaTOPHUjCKy BexOy U
y3 yCMepaBambe HACTaBHUKA PEANN3Y]y CTYIH]CKH HCTPAKUBAYKH Pal.

IIpenopy4ena Jureparypa

R. W. Boyd, Nonlinear Optics (third edition), noctymnna onaju Ha Www.sciencedirect.com

G. P. Agrawal, Nonlinear fiber optics (Fifth edition), moctynHa ornaju Ha www.sciencedirect.com

Y. R. Shen, Principles of Nonlinear Optics, John Willey and Sons, Hoboken, New Jersey 2003

D. L. Mills, Nonlinear Optics, Springer, Berlin, 1998

Z. S. Kivshar, G. P. Agrawal, Optical solitons: From fibers to photonic crystals, Academic Press, San Diego,
2003.

Bpoj uacoBa akTHBHe HacTaBe | TeOpHjcKa HACTABa: 2 | Opakriuna Hacrasa: 1

Metone usBohema HacTaBe
[IpenaBama, KoHCYNTaNH]E, TabopaTOpHjcKe BexOe

OreHa 3Hama (MakcuMairHU Opoj moera 100)
Yemenn uenut: 60, Cemunapcekn paj 20, ITpesentannja npojexra 20

Haunz mpoBepe 3Hama MOTy OWTH pasiauduTH : (MMCMEHHW WCIUTH, YCMEHHW HCIT, Npe3eHTaluja IIpojeKTa,
CEMMHAPH UT/......

*MakcuMalHa aykHa | crpannma A4 gopmata



http://www.sciencedirect.com/
http://www.sciencedirect.com/

Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Introduction to nonlinear photonics

Teacher(s): Ljupco Hadzievski

Status of the subject: elective

Number of ECIIb points: 15

Condition: Advanced optics

Goal of the subject
Teaching the students with the basic methods in theoretical, numerical and experimental approaches
in analyses the problems of nonlinear photonics.

Outcome of the subject
Acquired knowledge will enable students to join in theoretical, numerical and experimental research
of problems in nonlinear photonics.

Content of the subject

Theoretical lectures

Nonlinear electrical permittivity and permeability. Nonlinear material with refraction index which
depends on the intensity of the propagating wave. Nonlinear wave equations — Nonlinear Schrédinger
and Ginsburg-Landau equations. Parametric processes, wavelength conversion and phase conjugation.
Modulation instability, self focusing and light filamentation. Optical solitons and breathers. Nonlinear
optical fibers. Light propagation in nonlinear discrete lattices. Numerical methods.

Practical lectures
Students independently solve examples under the professor control, participate in experimental
demonstration and work on the student research project supervised by professor.

Recommended literature

R. W. Boyd, Nonlinear Optics, (Third Edition). freely available on-line at www.sciencedirect.com

G. P. Agrawal, Nonlinear fiber optics (Fifth edition), freely available on-line at
www.sciencedirect.com

Y. R. Shen, Principles of Nonlinear Optics, John Willey and Sons, Hoboken, New Jersey 2003

D. L. Mills, Nonlinear Optics, Springer, Berlin, 1998

Z. S. Kivshar, G. P. Agrawal, Optical solitons: From fibers to photonic crystals, Academic Press, San
Diego, 2003.

Number of active classes | Theory: 2 | Practice: 1

Methods of delivering lectures
Lectures, consulting and laboratory demonstrations

Evaluation of knowledge (maximum number of points 100)
Oral examination 60, Seminar 20, Project presentation 20

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

*maximum length 1 A4 page
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