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3. KpaTkasa aHHoTauuA:

Kypc HanpaBneH Ha pacwupeHune NpeacTaB/iieHU O COBPEMEHHbIX NMPUMEHEHUAX /1a3epoB B
HaHOMOTOHUKE ANA CTYyAeHToB, obnagatowmx 6a3oBbIMM 3HAHUMAMW B 00/1aCTU NasepHOM
dUM3MKK, ONTUKKN N PU3NKK TBEPAOTO Tena.

B nepBoi 4acTM Kypca MAET O3HAKOMJ/IEHME C OCHOBHbIMM MPUHUMMNAMM PaboTbl Na3epHbIX
WCTOYHWKOB CBETA, BKAOYAA /1a3epbl YAbTPAKOPOTKUX MMMY/bCOB M HaHoNasepbl. Bo BTopoi
YyacTu Kypca caenaH o63op NpuUMeHeHWs nas3epoB A4 33434 HaHOPOTOHWMKM. B 4acTHOCTM,
paccMoOTpeHbl  MPUMEPbl  IOKAaNbHOTO  OMTMYECKOro HarpeBa M HaHOTEPMOMETPUM,
CBEPX6bICTPbIX MOAYNATOPOB U NpeobpasoBaTeneit ONTUYECKOro CUTHaa, a TaKKe pPas/inyHble
MeToZbl HaHodabpMKaLUKM C MOMOLLbIO /1a3epoB.

Short annotation:

The course is aimed at expanding ideas about modern applications of lasers in nanophotonics
for students with basic knowledge in the field 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. In the second part of the course, an overview
of the use of lasers for nanophotonics problems is given. In particular, examples of local optical
heating and nanothermometry, ultrafast modulators and optical signal transducers, as well as
various methods of nanofabrication using laser radiation are considered.

4. HazBaHue nporpammbl U cemecTp: HaHODOTOHMKA M meTamaTepuanbl/IKcnepumeHTanbHan
HaHOPOTOHWKA, TPETUIN CEMECTP

Study program and semester: Nanophotonics and metamaterials/ Experimental
Nanophotonics, 3" semester.




5. leTanbHoe onucaHue Kypca ¢ pasbueHnem no nekumam/cemmHapam/npakTMKkam:

‘ Tema ‘ Tvn 3aHATUIA
1 BeegeHue. MpumeHeHMa nas3epoB A/19 HAHOTEXHONOTU 1 nekuma
2 OcHoBbI /1a3zepHON GU3MKK. TUNbl Na3epoB 1 nekums
3 CBOWNCTBA Na3epHOro U3ny4yeHmn 1 nekuma
4 KopoTKkue n cBepxKopoTKne nasepHble MMNyAbCbl 1 nekuma
5 MUKpO- U HaHONa3epbl. DIeKTPUYecKana HakadKa sfasepos | 1 nekuma
6 MornouieHme naszepHOro UsanyvyeHma Teepabim TeI0M U 2 nekuuu
HaHOCTPYKTypamm
7 HennHeltHana HaHOMOTOHKKaA 2 nekuum
NabopaTtopHble paboThbl:
1 2D nasepHasa nutorpadpua 1 npakTuKKa
2 3D nasepHasa nutorpadpua 1 npaKTuKa
3 JlasepHoe co3gaHne HaHo4acTumL, 1 npakTuka
4 MuKpo- 1 HaHoANa3epbl 1 npakTuka
5 leHepaLKnA ONTUYECKUX FAPMOHUK 1 npakTuka
CemuHapbl
1 JoKnaabl CTyAeHTOB O NPUMEHEHNN Na3epoB 1 cemuHap
Detailed content and structure with sectioning of lectures/seminars:
\ Topic \ Class type
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 Lectures
7 Nonlinear nanophotonics 2 Lectures
Labs:
1 2D laser lithography 1Lab
2 3D laser lithography 1Lab
3 Laser fabrication of nanoparticles 1Lab
4 Nano- and micro-lasers 1Lab
5 Harmonics generation 1Lab
Seminars
1 Students talks on laser’s applications 1 seminar

6. PekomeHp0BaHHaA AuTepaTypa:
Textbooks:

1.

vk wnN

Svelto, Orazio, “Principles of Lasers”

Boyd, “Nonlinear Optics”

Bauerle, “Laser Processing and Chemistry”
Gu, Fainman, “Semiconductor Nanolasers”

KopoTtees, LLymaii, “Pn3nka MoLLHOIro NasepHoro usnyyeHma”




7. NpenBapuTenbHO NPOMAEHHbIE KypCbl, HEOBXOAMMbIE AN U3YYEHUA NPeaMETa: ONTUKA,
¢du13uMKa TBepAOro Tena, nazepHas ¢usmKka (6asosbie Kypchbl)
Course prerequisites: optics, solid state physics, laser physics (standard courses)

8. Kak oueHuMBaeTca ycnesaemocCTb Mo Kypcy:
Grading policy:

- 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.



