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The course is aimed at broadening the understanding of modern laser applications in nanophotonics and optoelectronics for students
with basic knowledge in laser physics, optics, and solid-state physics. The first part of the course introduces the basic principles of
laser light sources, including ultrashort pulse lasers and nanolasers. The second part of the course provides an overview of laser
applications in nanophotonics and optoelectronics. In particular, examples of local optical heating and nanothermometry, ultrafast
modulators and optical signal converters, and various laser-based nanofabrication methods are considered. The final part of the
course provides a detailed introduction to thin-film optoelectronics. An important feature of the course is its practical focus, which will
allow students to use their fundamental knowledge in real industrial projects.

Kpr HanpaBJZIEH Ha paclwunpeHune I'Ipe,D,CTaBJ'IeHVIVI O COBpeMEHHbIX NMPUMEHEHNAX NNa3epoB B HaHOCbOTOHI/IKe N ONTO3NEKTPOHUKE AN
CTyneHTOB, obnapatownx 6asoBbiMM 3HaHUAMUK B obnacTtu na3epH0|7| CbI/I3I/IKI/|, OoNTUKN N CbVIBVIKVI TBEpPOLOro Tena. B I'IepBOM 4acTun
KypCa naet Oo3HaKoMJieHMe C OCHOBHbIMU MpUHLMNaM® paﬁOTbI Na3epHbIX UCTOYHUKOB CBETa, BKJIOYadA JNa3epbl YJIbTPAKOPOTKUX
nMnynbCoB WM HaHOMaA3epbl. Bo BTOpOIh H4acCTun KypcCa cAaesaH O630p npuMMeHeHnda Ja3epoB A4 3adad HaHOCbOTOHVIKVI n
ONTO3NEKTPOHUKN. B yacTHoOCTHM, PacCMOTpPEeHbl NPUMepPbI JIOKaJIbHOro OoNTnU4YeCKOro Harpeea M HaHOTeEpPMOMETPUH, CBer6bICprIX
MoAOy nATOpPOB U npeo6pa3OBaTene|7| ONTNYECKOro CUrHasia, a Tak>Xe pas3JiniHble MeTo bl HaHOCbaGpI/IKaLI,VII/I C NMOMOLLbKO Jla3epoB. B
3aKJIOYUTENBHON YacTu KypcCa naércs I'IO,EI,pOGHOG BBeAeHVe B 06/1aCTb TOHKOMIEHOYHON ONTO3NEKTPOHUKN. Ba>kHOl 0cO6eHHOCTbIO
KypCa ABNAETCA ero npaktn4ecCckaa HanpaB/€HHOCTb, KOTOpPaaA No3BOJINT CTyAeHTaM UCNOJ1b30BaTb CBOU beH,D,aMeHTaﬂbele 3HaHNA
B peaJibHbIX UHAOYCTPUAIbHbIX MPOEKTaX.
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Course content

Experimental Methods of Nanophotonics Il

CTpyKTypa Kypca

Tema Tun 3aHAaTUR
Jlekyunn
1 BeBepeHune. OcHoBbI lazepHon unsukn. Tunbl nasepos. CBocTBa i1a3epHoro n3nydeHus. NMpumeHeHns 2 nekunn
Na3epoB 419 HAHOTEXHOMOr Ui

2 KopoTkune 1 CBEPXKOPOTKME Nla3epHble NMMyJibCbl. CBepXBbiCTpble NpoLecchl B TBEPAOM Tese. 2 nekumn

3 MwnKpo- n HaHonasepsbl 2 nekuumn

4 OnTuyeckunin Harpes. JlazepHas abnsuus. 2 nekuum

5 HennHenHaa HaHOPOTOHMKa 2 nekuum

6 TOHKOMNNEHOYHbIE TEXHONOMMM U METOAbl HAHECEeHUSs 2 nekuun

7 OCHOBbI (HM3UKUN MONYNPOBOAHNKOB 2 nekumn

8 BeepeHve B (hOTOBOJIbTaNKY 2 nekuumn

9 BeepeHue B ceeTOAMObI 2 nekuumn

NabopaTopHble paboThl

1 MepoBCKUTHbBIE COJIHEYHbIE 3N1EMEHThI !
nabopaTtopHas

2 MepoBCKUTHbIE CBETOAMNOADI !
nabopaTopHas

3 JlazepHO-NHOYLIMPOBaHHOE OCa)KAeHne TOHKNX MIeHOoK !
nabopaTtopHas

4 TexHonorusa nasepHoun abnsuum !
nabopaTtopHas

9KcnepuMeHTaJibHble MeToabl HaHO(OoTOHUKM |1
CTpyKTypa Kypca
. Class
Topic type
Lectures
1 Introduction. Fundamentals of laser physics. Types of lasers. Properties of laser radiation. Applications of lasers for 2 lectures
nanotechnology.

2 Short and ultrashort laser pulses. Ultrafast processes in solids. 2 lectures

3 Micro- and nanolasers 2 lectures

4 Optical heating. Laser ablation. 2 lectures

5 Nonlinear nanophotonics 2 lectures

6 Thin-film technologies and deposition methods 2 lectures

7 Fundamentals of semiconductor physics 2 lectures

8 Introduction to photovoltaics 2 lectures

9 Introduction to LEDs 2 lectures

Labs

1 Perovskite solar cells 1 lab

2 Perovskite LEDs 1 lab

3 Laser-induced thin film deposition 1 lab

4 Laser ablation technology 1 lab




Recommended resources

1. Svelto, Orazio, “Principles of Lasers”

2. Boyd, “Nonlinear Optics”

3. Bauerle, “Laser Processing and Chemistry”

4. Gu, Fainman, “Semiconductor Nanolasers”

5. KopoTees, LLlyman, “®u3nka MOLLHOIO Jla3epHOro nssnyyeHms”

Grading Policy

To obtain admission to the exam, you must pass homework and defend laboratory work. Final grade is based on the final exam
mostly. Each lecture contains a 15-min control test. Top-2 students with the best average grade on the tests will have +1 grade-level
on the exam. E.g., from C to B, or from B to A, etc.

[ns nonyyYyeHus gonycka K 3k3aMmeHy HeobxoaMMo caaTh AoMallHue paboTbl, a TakXe 3awnTuTh nabopaTopHble paboThl. MTorosas
OLleHKa OCHOBbIBAeTCS rlaBHbIM 06pa3oM Ha UTOrOBOM dk3aMeHe. Kaxkaas Nekuns conepX uT 15-MUHYTHbIA KOHTPOJIbHbIA TecT. [Ba
NYYLWNX YYEeHMKa C yYLLen CpefHen OLEeHKOM Ha TecTax noay4aT +1 K oueHke Ha dk3ameHe. Hanpumep, cCHaBuamcBHa An T. 4.



