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The course "Methods of Computer Modeling I" is aimed at demonstration of the possibilities of numerical solution of various problems
of nanooptics and electrodynamics in the Comsol Multiphysics. The course contains several basic optical problems, such as search for
eigenmodes of optical waveguides and resonators, calculation of reflection/transmission of radiation through layered structures, light
scattering by nanoparticles. The physics of the considered problems is covered in other courses in the same semester. During the
work, students will learn how to build correct models, analyze the obtained results, and evaluate their accuracy. To successfully
complete the course, students will have to fulfill several assignments on the considered topics.

Kypc «MeToAbl KOMMbIOTEPHOrO MOAENMPOBaHKSA |» HampasneH Ha (popMUpOBaHME MPEACTABEHNS O BO3MOXXHOCTAX YUC/IEHHOro
pelleHns passinyHbIX 3afay HaHOOMTUKU W 3EKTPOAUHAMUKU B MakeTe mMopenvpoBaHus Comsol Multiphysics. B kypce 4ucieHHo
peLlalnTCs HeCKoJIbKO 6a30BblX OMNTUYECKMX 3aday, TakMX Kak Mouck COBCTBEHHbIX MOJ ONMTUYECKUX BOJIHOBOLOB M PEe30HAaTOpPOB,
OTpa)xeHne/NpoxXoXXAeHNe n3yyYeHre Yepes C/oUCTble CTPYKTYPbl, pacCesHUs CBeTa Ha HaHoYacTuuax. Pu3mka paccMaTpuBaeMblxX
3a/a4 OCBeLlaeTCsl Ha CMeXHbIX Kypcax. B xone paboTbl byneT cTyAeHTbl AOIKHbBI OyAyT HayYnTbCA CTPOUTbL KOPPEKTHbIE MOAeNN,
aHaNM3MpoBaTh MOJIyYeHHble pe3ynbTaTbl, OLEeHNBaTb UX TOYHOCTb. [N15 yCNELHOro NpoXoXAeHUs Kypca CTYLEeHTbl LO/KHbI 6yayT
BbINOJIHUTbL PAL, CAaMOCTOATESIbHbIX 3afaHUN MO pacCMaTpPMBaeMbIM TeMaM.
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Course content

Methods of computer simulation |

CTpyKTypa Kypca

Ne Topic Lectures Practices
(ac.h.) (ac.h.)
1 Plane wave scattering at planar interfaces. 1 1
2 Optical waveguides. Calculation of eigenmodes and their excitation. 1 1
3 1D photonic crystals: calculation of band structure; calculation of transmission and reflection 1 1
from a photonic crystal slab.
4 Scattering of light by nanoparticles. 1 1
Nekuunun MpakTukun
Ne Tema (aci.) (a'i:.h.)
1 PacceaHne NNoCKMX BOJIH Ha MJIOCKUX rpaHuLax pasgesa cpeq. 1 1
2 OnTnyeckne BosHOBOAbI. PacyeT cobCcTBEHHbIX MOA 1 UX BO3OyXAeHMe. 1 1
3 1D hOTOHHbIE KPUCTaJIbl: PacyeT 30HHOWN CTPYKTYpPbl; pacyeT NPonyckaHUs 1 0TPa)keHus oT 1 1
CTPYKTYPbl KOHEYHOrO pasmMepa.
4 PaccesaHne cBeTa HaHO4YacTULAMN. 1 1

Grading Policy

Final mark is based on the results of the work during the semester.

5 - Completed and passed no less than 3.5 tasks (out of 4).
4 - Completed and passed 3 tasks (out of 4).

3 - Completed and passed 2.5 tasks (out of 4).

n/a - Completed and passed less than 2.5 tasks (out of 4).

OLleHKa BbICTaB/sieTCsA Mo pe3ysibTaTaM paboTbl B Te4eHME ceMecTpa.

5 - BbINOJIHEHO U COAHO He MeHee 3.5 3amaHun (13 4).
4 - BbINMOJIHEHO U CAaHO He MeHee 3 3agaHunn (13 4).
3 - BbINOJIHEHO U COAHO He MeHee 2.5 3amaHun (13 4).
H/a - BbINOJIHEHO N CcAAHO MeHee 2.5 3agaHuni (13 4).




