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Ha3sBa po6oTH yKpaiHCBHKOIO:
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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fundamental mathematical and numerical investigation of optical electromagnetic fields in single and coupled

microcavity lasers with nano-layers, wires and strips

Pedepar yKpaiHCBKOIO:

OO6'eKT AOCTIIKEeHHS - €JIEKTPOMArHiTHI MM0JIsl MACUBHUX Ta aKTUBHUX ONTUYHUX MiKPO Ta HAHO-PO3MipHUX
LieJIEKTPUYHUX Ta METAJIEBUX PE30HATOPIB, SIK OAMHUYHYX TaK i I€PiOJUYHO CTPYKTYypOBaHUX. Llinb pobotu -
BHBYEHHS €JIEKTPOMArHiTHUX I10J1iB, BIACHUX YaCTOT Ta IOPOTiB cCaM036yI KeHHS BiIKPUTUX MiKpOpPE30HATOPIB Ta
MiKpOJIa3epiB MIJIIXOM PO3POOKY HOBUMX MaTeMAaTUYHUX MOJeJIeil, 00UMCIII0BaIbHYX aJITOPUTMIB Ta KOMIT'IOTEPHOTO
aHasizy. MeTop 0OCIiJpKeHHS - YMCeJIbHE MOJIEJII0BaHHSI 32 IOIIOMOT0I0 30DKHUX aJITOPUTMIB 7151 PiBHSIHb
MakcBesia 3 TOUHMMU TPAaHMYHUMY YMOBaMH, a TAaKOXX YMOBAMU BUIIPOMiHIOBaHHS. Pe3ysbTaT - OOyAyBaHi
MaTeMaTU4Hi MOJeJli ePioJUYHNUX PE3OHATOPIB Y BUIJIALI HECKIHYEHOTr O JIaHLIOJKKA 3 HAHOPO3MipHMX HUTOK Ta
CTPIYOK i3 IUIIXETHOTO METaJIa, @ TAKOX 3 aKTUBHMMHU 30HAaMU, 1110 YTBOPEHI KBAHTOBMMU HUTKaMU. BUBYEHO BIIJIMB
4ucJa nepiofiB CKiHU€HUX rpaT Ha TPAaTKOBi PE30HAHCH 1[0 MAlOTh BEJIUKY NOOPOTHICTb. [IpoBejeHO MOEeII0BaHHS
HECTalLliOHAPHUX ONTUYHUX I10JIiB KPYTOBUX IJIA3MOBUX PE30HATOPIB, IO 30yIKYIOTbCS KOMIIJIEKCHUM JPKEPEJIOM -
MOJIE€JUTIO ITYJIbCYIOUOTO XBUJIEBOTO ITy4yKa. [I0Ka3aHo, 10 B TAKOMY Pasi B TOBHOMY I10J1i iCHYIOTb [IJIa3MOHHI MOJIU

Pi3HUX NOPSIKIB 3 6JIM3bKUMHU 4aCTOTAMU.

Pedepar aHIJ1iHCBKOIO:

The object of research is the electromagnetic fields of passive and active optical micro and nanoscale dielectric
and metallic resonators, both stand-alone and periodically structured. The aim of research is the study of natural
electromagnetic fields, frequencies and self-excitation thresholds of open resonators and lasers. This is achieved
through the development of new mathematical models, computational algorithms, and subsequent computer-
aided analysis. The method of research is numerical modelling using convergent algorithms for the Maxwell
equations with exact boundary and radiations conditions. As a result, we have built new mathematical models of
periodic resonators shaped as infinite gratings of nanosize noble-metal wires and strips equipped with active
regions made of quantum wires. In finite gratings, the influence of the number of periods on the high-quality
grating resonances has been studied. Non-stationary optical fields of circular plasmonic resonators have been
studied, excited by a complex-point source. In this case, the presence in the total field of plasmon modes of
various orders with close frequencies has been shown.
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