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The course "Nonlinear Photonics" covers the modern theoretical and experimental foundations of nonlinear optical phenomena. The
course covers the generation of ultrashort optical pulses, their characterization, as well as their propagation in an optical medium.
During the course, students will study the basic mechanisms of nonlinear interactions of light with matter, such as self-focusing,
harmonic generation, solitons, and supercontinuum generation. Special attention is paid to the application of nonlinear processes in
science and industry. The course includes lectures, as well as practical seminars as a meeting of journal clubs for in-depth discussion
and analysis.

Kypc «HennHenHas oTOHNKa» OXBaTbiBaeT COBPEMEHHbIe TeopeTu4eckne 1 sKCnepnuMeHTa bHble OCHOBbI HEJIMHENHbIX OMTUYEeCKUX
ABfeHUN. Kypc oxBaTblBaeT BOMPOCbl reHepauun YAbTPaKOPOTKUX ONTUYECKUX WMMYNbCOB, MX XapakKTepu3auuio, a Takxe ux
pacrnpocTpaHeHne B ONTU4YeCKON cpefe. B paMkax Kypca CTyAeHTbl M3y4YaT OCHOBHblE MeXaHW3Mbl HeIMHENHbIX B3auMOL4eNnCTBUN
CcBeTa C BellecTBOM, Takue KakK CaMOMOKYCUPOBKa, FeHepauus rapMoHWK, COJINTOHbI U reHepauus CyrnepKoHTUHYyMa. Ocoboe
BHMMaHWe yAensaeTca NpUMMeHEeHN0 HeNMHENHbIX NPOLLEeCCOB B HayKe 1 MPOMbILLIEHHOCTU. Kypc BKIOYaeT JIeKLUK, a Takxxe NponayT
NpakKTn4eckne ceMnHapbl B Ka4eCTBe 3acefaHnsa XXYpPHaJibHbIX KJ'Iy60B ona yrnybneHHoro obcyxaeHus n aHanausa.


https://physics.itmo.ru/en/personality/artem_larin
http://physics.itmo.ru/en/study-program/2980
http://physics.itmo.ru/en/discipline/61436

Course content
Nonlinear photonics

CTpyKTypa Kypca

Ne Topics

1 Introduction to nonlinear optics

2 Linear pulse propagation

3 Q-factor modulation and mode synchronization

4 Ultrashort pulse expanders and compressors. Pulse amplification

5 | Generation of femtosecond pulses: dyes, vibronic crystals and fiber lasers

6 Measurement of ultrashort pulse parameters: energy, spectrum, duration

7 Nonlinear dielectrics in a constant and alternating electric field

8 Properties of the nonlinear susceptibility tensor

9 Second-order nonlinear optical effects

10 Third-order nonlinear optical effects

11 Practical application of nonlinear optical effects

12 Seminars

Ne Tema

1 BeBepeHne B He/IMHEHYI0 ONTUKY

2 JInHeHoe pacnpocTpaHeHe UMMy J1bCOB

3 Mogaynsumna gobpoTHOCTM N CMHXPOHM3aLMS Mo4
4 PaclwumpuTenu n komnpeccopbl CBEPXKOPOTKMUX MMMYbCOB. YCUIeHNe NMMYJIbCOB

5 FeHepauna PemMToCeKYHAHbIX UMMYNbLCOB: KpacuTenu, BVI6p0HHbIe KPUCTaNbl N BOJTIOKOHHbIE Na3epbl

6 MI3mepeHne napamMeTpoB Y/bTPAaKOPOTKMX NMMYLCOB: 3HEPIrUn, CNeKTpa, AJINTENbLHOCTHN
7 HennHenHble OAN3NEKTPUKN B MOCTOAHHOM U NMEpPeMeHHOM 3/1IEKTPUYECKOM MnoJie

8 CBOWCTBa TEH30pa HEJIMHENHOM BOCMPUMMYNBOCTH

9 HennHenHo-onTnyeckne achdeKTbl BTOPOro nopsigka

10 HennHenHo-onTn4eckme apekTbl TpeTbero nopsgka

11 MpakTuyeckoe NpMeHeHNe HeIMHENHO-0NTUYecknx 3addekTos

12 Seminars
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7. Every year, students are given review articles on a course topic no older than 5 years to prepare a report in the Journal Club. /
Ka)kablil rog CTygeHTaM BblAatoTca 0630pHbIE CTaTbM MO TEME Kypca He cTaplie 5 neT gns noarotosku goknaga B Journal Club.
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