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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.35.03

Tema gucepranii:
1. Yucnose ﬂOCIIiIL)KeHHH HeCTaHiOHapHI/IX e]IeK—TpOILI/IHaMi‘-IHI/IX npoueciB B aKTUBHUX CyuiJILHI/IX CeEpeaoBUIlax

2. Numerical investigation of nonstationary elec-trodynamic processes in active solid media

Pedepar:

1. O6’eKT - HeCTaliOHAPHI eJIEKTPOAMHAMIYHI IIPOIIeCH B 0OMeKeHNX HeJTiHIMHUX Ta TapaMeTPUYHUX CEePeIOBUIIAX;
METa - PO3BUTOK iCHYIOUMX Ta CTBOPEHHS HOBUX METO/IB 1711 JOCJIiIPKEHHS HECTALllOHAPHUX €JIEKT-POANHAMIYHUX
IIPOLIECIB B aKTUBHUX 1IAPOBUX CEPEIOBUILAX, B TOMY YMCJI B Ii€JIEKTPUYHUX XBUJIEBOJIAX, BUSIBJIEHHSI OCHOBHUX
€JIEKTPOJMHA-MiYHUX XapaKTEPUCTUK CTPYKTYP, 1O PO3IJILIAIOTHCS, Ta JOCIiIKEHHS IEPETBOPEHHS
€JIEKTPOMATrHITHUX CUTHAJIiB B HUX; METOJIM - iHTErpajbHi PiBHSIHHS MAaKPOCKOIIIYHOI €71eKTPOAMHAMIKU, METO]]
pesoiibBeHT, FDTD, o64ucitoBanbHi METOIY; pe3yJIbTaTH — PO3PO6JIEHO HOBUI 00YMCIIIOBA-JIbHO-aHAIITUMHUN
METOJI, Ta N0OYIOBAHO CIeljajabHe IPorpamMHe 3a6e3-TIeYeHHs 1711 aBTOMaTU3allii 41CI0BOro MOJEIIOBaHHS Ta
IOCJiIKEHb, 32 IOTIOMOT0I0 SIKOTO AOCIIKEHO IePETBOPEHHS PI3HOMAHITHUX CUTHAJIB, 30KPEMA HATKOPOTKUX
iMITyJIbCIB, y HEJIIHITHOMY Ta HECTAlliOHApHOMY LIapi, y 1api 3 FpaHULSIMY, 0 PYXAIOThCS, a TAKOXK Y
HECTaliOHApHOMY Ta HEJIiHIMHOMY [ieJIEKTPUYHOMY XBUJIEBOi; HOBM3HA — BIIEPILE METOJ, iIHTETPAJIbHUX PiBHSAHD
PO3BUHYTO 15 HEJIIHIMHUX Ta NTapaMeTPUYHMX IPAaHMYHYX 3a4a4. Briepie JOCIiIKeHo eJIeKTpOJuHaAMIYHI

MIPOLIECH B HECTALIIOHAPHOMY Ji€JIEKTPUYHOMY XBUJIEBOi. HOBMIT METOM, PO3BMHYTO 151 33/4a4 3 HEJIIHINHUM



CcepeJoBULIEM B XBUJIEBOIi; BIIPOBAIKEHHS - PO3pO06JIe€HI METOAU Ta IPOTrPAMHI 32C06M MOXKYTb OyTH BUKOPUCTaHI
IIpY JOCJIiIPKEHHI TeHepallii Ta IEPEeTBOPEHHI HAZKOPOTKUX ONITUYHUX iMITyJIb-CiB 32 NOIIOMOTO0 HEJIiHIMHUX
KpUCTaJliB 200 HeCTallioHaPHUX ONTUYHUX BOJIOKOH Ta reHepallii BUILIMX TapMOHIK Y HeJIiHIHUX cepeloBUILax, IpU
PO3pO6Li HOBUX IPUHLIMIIIB MOIYJIALi CUTHAJIB 32 JOIIOMOTOI0 KEPYBaH-HSI BIACTUBOCTSIMU CEPeIOBUILA B 4aci,
[IpY PO3PAXYHKY NapaMeTPiB IPU-CTPOIB 3 HEJIIHIMHUMU CEPENOBULIAMU Ta iHIINX; rajay3b — ONTOEJIEKTPO-HIKa,
HeJTiHilHa Ta HecTallioHapHa eJIeKTPOINHAMIKa, 00YMCIIIOBaIbHA eJIEKTPOAMHAMIKa

2. Object - non-stationary electrodynamic processes in bounded nonlinear and parametric media; goal -
improvement of existing and development of new methods for investigating nonstationary electrodynamic
processes in active layered media, including flat dielectric waveguides. Identification of principal electrodynamic
properties of such structures, and analysis of an electromagnetic signal transformation inside those structures;
methods - integral equations of the macroscopic electrodynamics, resolvent method, FDTD, numerical methods;
results - the development of a new numeric-analytical method and the special software for automation of the
numerical modeling and investigation. The software was used for the investigation of the transformation of
different types of electromagnetic signals, including ultra-short pulses, in nonlinear and non-stationary in time
slab, in the slab with moving boundaries, and in the non-stationary and nonlinear flat di-electric waveguide;
novelty - for the first time, Volterraintegral equations method was developed for the nonlinear and parametric
boundary value problems. The electrodynamic processes in the nonstationary dielectric waveguide were
investigated. Also, the new method has been developed for the case with a nonlinear medium in the waveguide’s
core; applica-tions - the methods and software developed in this study could be used for the investigation of the
ultra-short optical pulses generation and transfor-mation using the nonlinear crystals or non-stationary optical
fibers, higher harmonics generation in nonlinear media, for the development of the new modulation principles
using temporal manipulation of the media proper-ties, for calculation of device parameters used in nonlinear
media, and other; branches - optoelectronics, nonlinear and non-stationary electrody-namics, computational
electrodynamics
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