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INFORMATION

1.HasBaHue: CoBpemeHHble TEHAEHLUN HAHOPOTOHUKM
Course title: Modern trends in nanophotonics

2. lektop: BaneHTMH Muanyko
AccucteHTbl: FOpuin MeseHoB
Lecturer: Valentin Milichko
Assistants: Yuri Mezenov

3. KpaTkaa aHHoTaumsa (500-700 cumBO/I0B, Ha NPOCTOM M AOCTYNMHOM A3bIKE):

Llenblo AaHHOrO Kypca SBAAETCA 3HAaKOMCTBO CTYAEHTOB C aKTUMBHO Pa3BMBAOLLMMMCA
061acTAMKU HAaHODOTOHUKM. Mbl 0603pMM CylLecTBylOWME MeToAbl M Npobaembl co3aaHun
31eMeHTOB HaHOPOTOHUKM, a TaKXKe COBPeMEHHbIe 061acTn UX NPUMeHEHUA OT 6MOGOTOHNKM
[0 KBAaHTOBOM KOMMYHMKaUMK. B pamkax Kypca 6yayT npeactaBiaeHbl OCHOBHblE KPUTEpUM
OLEHKMN Pa3BUTMA HAYYHbIX HaMpPaBAEHWUIN, UX HOBM3HbI N BaKHOCTWU. CTyleHTbl NO3HAKOMATCA C
MEeTOAaMM AEeMOHCTPaLMM HayYHbIX Pe3yNbTaToB M MX CPaBHEHMA C CYyLLECTBYIOLWMMHM
aHanoramm.

Short annotation (500-700 characters, in plain and simple language):

The main goal of the course is to introduce students to the rapidly developing fields of
nanophotonics. We will review the existing methods and problems of creating nanophotonic
elements, as well as modern areas of their application from biophotonics to quantum
communication. The course will present the main criteria for assessing the development of
scientific areas, their novelty and importance. Students will become familiar with the methods
of demonstrating scientific results and comparing them with existing analogues.

5. HazBaHue nporpammbl n cemectp: master program “Nanophotonics and metamaterials”, 3"
Semester

Study program and semester: master program “Nanophotonics and metamaterials”, 3nd
Semester

6. [leTanbHoe onucaHue Kypca ¢ pasbreHrem no nekumam/cemmHapam/npakTMKam:

Tema Tun 3ausartuii

1 BBenenue Jlexkusa

2 [TpoGyieMbl co3aHus 3IEMEHTOB HAaHO(OTOHUKHU Jlexmus (2)




3 DJIeMeHThl HAHO(OTOHUKH B XHMHUH/ONOJIOTUH Jlexums (2)
4 OneMeHThl HaHO(MOTOHUKH 15 pU3nUecKux npuinoxennid | Jlekuus (2)
5 Pa3BuTHe Hay4YHBIX HANIPABJICHUIA: IPOOIEMBI Cemunap (2)

Detailed content and structure with sectioning of lectures/seminars:

Topic Class type
1 Introduction Lecture
2 Trends in fabrication of nanophotonics elements Lecture (2)
3 Trends in application of nanophotonics elements in Lecture (2)
chemistry\biology
4 Trends in application of nanophotonics elements in physics | Lecture (2)
5 Developing of scientific topics: The problems Seminar (2)

7. PekomeHaoBaHHaA nuTepaTypa:
Ocnosnas

1. L. Novotny and B. Hecht. Principles of nano-optics. Cambridge university press (2012).
2. Cheng-Chung Lee. The Current Trends of Optics and Photonics. Spronger (2015).

3. Periodical (Advanced Materials) - https://onlinelibrary.wiley.com/journal/15214095
4
5

Periodical (Nature Photonics) — https://www.nature.com/nphoton/
Periodical (Nature Nanothechnology) - https://www.nature.com/nnano/

8. MNpeaBapuTenbHO NPoOAeHHbIE KYPCbl, HEOBXoAUMbIE ANA U3YYEHUA NpeameTa:
dOTOHMKA

9. TN camoCToATEIbHbIX 3a4aHNI (NOXKANYNCTA, NPUNOMKUTE TaKKe HECKO/IbKO NMPUMEPOB): He
npeaycMOTPEHO KypCoOM
Assignments (please, attach a couple of examples): not provided.

10. Kak oueHuBaeTcA ycneBaemocTb NO Kypcy:

Mpe3eHTaums: 1. AcHocTb nsnoxeHus (20 6annos); 2. YpoBeHb Norpy»eHus B npobnemy (20
6annos); 3. Jlornka nsnoxenusa (20 6annos); 4. OtTeeTbl Ha Bonpock! (20 bannos).

Yyuactue B guckyccum: 1. NoaaepaHue anckyccum (20 6annos).

Grading policy:

Presentation: 1. Clarity of presentation (20 points); 2. The level of immersion in the problem (20
points); 3. The logic of presentation (20 points); 4. Answers to questions (20 points).

Discussion: 1. Participation in the discussion (20 points).

Final grade is based solely on the final exam. Solution of the homework problems is strongly
recommended to be able to solve the problems at the exam.
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