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The course aims to expand understanding of modern applications of lasers in nanophotonics for students with basic knowledge of laser
physics, optics and solid state physics. The first part of the course introduces the basic principles of operation of laser light sources,
including ultrashort pulse lasers and nanolasers. The second part of the course provides an overview of the use of lasers for
nanophotonics problems. In particular, examples of local optical heating and nanothermometry, ultrafast modulators and optical signal
converters, as well as various methods of nanofabrication using lasers are considered.

Kypc HampaBfiieH Ha pacluiMpeHne npefcTaB/ieHNA O COBPEMEHHbIX MPUMEHEHUSIX Jla3epoB B HAHOMOTOHWKE AN CTYLEHTOB,
obnapatowmx 6a3oBbIMM 3HaHUAMK B 06nacTu NasepHon pU3MKKU, ONTUKN U GU3NKN TBEPLOro Tena. B nepsBon 4acTm Kypca naet
03HaKOMJIEHME C OCHOBHbIMWU MpPUHLUMMaMu paboThbl Na3epHbIX UCTOYHUKOB CBETAa, BKJIOYAs Nasepbl YAbTPaKOPOTKUX MMMYbCOB U
HaHonasepbl. Bo BTopol YacTu Kypca caenaH 0630p NpMMeHeHUs la3epoB A5 3afay HaHOMOTOHUKNU. B 4YacTHOCTU, pacCMOTpPEHbI
rnpuMepbl JIOKaJIbHOro OMTUYECKOro Harpesa U HaHOTEPMOMETPUM, CBEPXDOLICTPLIX MOAYSTOPOB 1 NpeobpasoBaTeneil ONTUYECKOrO
CUrHana, a TakXxe pasinyHble MeToabl HaHo(abpukaLMmy C MOMOLLbIO J1a3epoB.
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Copep>xaHue Kypca
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CTpyKTypa Kypca

Topic Class type

Lectures

1 | General introduction. Lasers applications in nanoscience | 1 lecture

2 Principles of lasers. Main types of lasers 1 lecture
3 Distinctive properties of laser radiation 1 lecture
4 Short and ultrashort laser pulses 1 lecture
5 Micro- and nanolasers. Electrically driven lasers 1 lecture

6 | Laser energy absorption by solids and nanostructures 2 lecture

7 Nonlinear nanophotonics 2 lecture
Labs:

1 Characterization of solar cells 1 lab

2 Application of laser ablation technic 1lab

3 Laser-induced metal deposition from solution 1 lab

4 Perovskite nanolasers 1 lab

5 Perovskite light emitting electrochemical cells 1 lab
Seminars

1 Students talks on laser’s applications 1 seminar

JKcnepuMMeHTaJibHble MeToabl HaHO(OTOHUKM II

CTpyKTypa Kypca

Tema Twn 3aHATUA
Jlekuunn

1 BeBeneHwue. lNprMeHeHNs na3epoB A8 HAHOTEXHOOM NN 1 nekumus
2 OcHOBbI Na3epHon hn3nkn. Tunel N1asepos 1 nekuyms
3 CBOWCTBa 1a3epHOro nsny4yeHus 1 nekums
4 KopoTKune 1 cBepxXKopoTKMe fla3epHble NMMYbChbI 1 nekums
5 MuKpo- 1 HaHoNa3epbl. dIeKTPUYeCcKas Hakayka sla3epos 1 nekuyms
6 | MornoweHne na3epHOro N3y4eHs TBepAbiM Te€JIOM U HAHOCTPYKTYpamu 2 nekuuun
7 HenunHenHas HaHOdOTOHMKA 2 nekuun

NabopaTopHble

1 XapakTepusauuns CoIHEYHbIX f4Heek 1 nabopaTopHas
2 MprvMeHeHMe TeXHONOrnM NasepHoro abanposaHus 1 nabopaTopHas
3 JlazepHo-UHAYLMPOBaHHOE OCaXKAeHne MeTaslJIoB U3 pacTBopa 1 nabopaTopHas
4 [MepoBCKUTHbIE HaHONa3epbl 1 nabopaTopHas
5 MepoBCKUTHbIE 3NEKTPOXUMMYECKME AHENKN 1 nabopaTopHas
CeMuHapsl

1 [oknagbl CTYAEHTOB O NMPUMEHEHNU la3epoB 1 ceMnHap

PekoMeHpayeMble pecypchl




1. Svelto, Orazio, “Principles of Lasers”

2. Boyd, “Nonlinear Optics”

3. Bauerle, “Laser Processing and Chemistry”

4. Gu, Fainman, “Semiconductor Nanolasers”

5. KopoTees, Wyman, “®u3snka MOLHOIrO 1a3epHOro nsnyvyeHns”

MonunTuka oueHnBaHuA

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. Top-2 students with the best grade on the seminar will have +1 grade-level on the
exam.

[na nonyyeHns nonycka K 3k3ameHy HeobxoAMMO cAaTb foMaluHue paboTbl, a Takxe 3aWnTuTb nabopatopHble paboTsl. Torosas
OLleHKa OCHOBbLIBAETCH raBHbIM 06pPa3oM Ha MTOrOBOM 3k3aMeHe. Kaxkas Nekumns cofaepXnT 15-MUHYTHbIA KOHTPOJIbHbIA TecT. [Ba
JYYLIMX YYEHMKa C NlyHLlen cpefiHel OLeHKOoW Ha TecTax rnosay4yaT +1 K oueHke Ha 3k3ameHe. Hanpumep, cCHaBunmcBHa An T. 4.
2 CTy[eHTa C NyyLllei OLLeHKOM 3a CeMMHap noayyaT +1 K OLeHKe Ha 9K3aMeHe.



