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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

Pedepat yKpaiHCBKOIO:

By70 no6y10BaHO MaTEMATUYHY MOJIEJIb IOBILHOTO JBOBUMiPHOTO PE30HATOPY 3 JOBLILHOIO aKTUBHOIO 30HOIO.
YucenbHO BUBYANIUCA MOy H-Tuny B pe3oHaTopi y BUIIIAL] JIiIMAaCOHY, @ TaKOXX Moy E-Tury B KpyroBux
pe30HaTOpax, M0 MOJENIOITh Tepareplesi J1a3epy Ha OCHOBI cniH-¢Jrin edekTy. BUuKkopucToByoun No6yL0BaHy
paHillle TPMBMMIiPHY MOJEJIb OIITUYHOTO IIOJIIO B IIPUCYTHOCTI TOHKOT'O [i€JIEKTPUYHOIO IVCKY, BUBYEHO CIIOHTaHHE
BUIIPOMIHIOBAaHHS B IIPUCYTHOCTI TAaKOI'O MiKpOPE30HATOPa, SIKLIO €JIEKTPUYHUI JUII0JIb PO3TAIIOBAHUI TOOIN3Y
Kpalo OucKy. [IpoBeieHO MOLIe/NI0BAHHS HECTALiOHAPHUX ONITUYHUX MOJIiB Y CPEPUYHOMY Ii€JIEKTPUIHOMY
MIKPOp€30HATOPi, IPOHUKHICTB SIKOTO PalTOBO 3MiHIOeThCs. [10Ka3aHo, 0 MOAY rajepei MenoTiHHS 36epiraloTbCst
IIpU TaKiil 3MiHi, ajle OTpUMYIOTh HOBY YaCTOTY, @ TaKOK YaCTKOBO TPaHCHOPMYIOThCS B iHIIi Moay rajepei
LIENOTiHHS. BUBUEHO PE30HAHCHI ONTMYHI 110J18, 1[0 BUHUKAIOTh IPY PO3CisiHi CBITJIOBUX XBUJIb HA OAUHUYHUX
HAHOCTPiuKax i3 cpibia Ta CKiHU€HUX rpaTax 3 KpYroBUX CPiOHUX HAaHOHITOK. Hail6ibl iHTEPECHUM 3 1IbOTO

[IPUBOJY € IPAaTKOBUI PE30HAHC, 110 MA€ HAA3BUYANHO BUCOKY JOOPOTHICTb.

Pedepar aHr1ilicbKOIO:

We have developed a mathematical model of an arbitrary two-dimensional cavity with an arbitrary active zone. We
have numerically studied of H-type modes of the resonator in the form of limacone, as well as E-type modes in
circular cavities which are simulate of the THz lasers based on the spin-flip effect. Using the previously
constructed three-dimensional model of the optical field in the presence of a thin dielectric disk, we have studied
the spontaneous emission in the presence of the microcavity, in the case of the electric dipole is located near the
edge of the disk. We have performed modeling of nonstationary optical fields in spherical dielectric microcavity
whose permeability suddenly changes. We have shown that whispering gallery modes are preserved under this
change but get a new frequency as well as partially transformed into other whispering gallery modes. We have
studied the resonant optical fields which arise in the scattering of light waves on single silver nanoribbons and
finite lattices of circular silver nanowires for which the most interesting is the lattice resonance with extremely
high quality factor.
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