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2. Mathematical models and computing methods for solution of plane linearly polarized electromagnetic wave
diffraction problem.

Pedepar:

1. lucepTariis nmpucBsiyeHa BIOCKOHAJIEHHIO BiJlOMUX i CTBOPEHHIO HOBUX MaTeMaTUYHUX MOJEJIEN SBUIIa
Irdpakuii M10CKOI €JIeKTPOMArHiTHOI XBWJIi HA OBHOMIPHO NEPIOJUYHUX CTPYKTYPax SIK B i30TPOIHUX, TaK i B
ripoTpONHUX cepenoBuinax. I[IpoBeneHo AOCTiIKeHHs MPOo6JIeMU MAaTEMAaTUYHOTO MO/IEIIOBaHHS SABUIL AudpaKiii
€JIEKTPOMAarHiTHUX XBUJIb Ha NIEPiOAUYHUX IPaTKax LUIJIIXOM aHajli3y iCHyIOUMX MaTeMaTUYHUX MoJesiell i MeToiB
IocimKeHHs 11iel npooaeMu. O6rpyHTOBAHO HEOOXiIHICTh PO3POOKU HOBOTO METOLY, IO CIIOIY4y€E B COOi KJIaCU4Hi
METO[IY i cyyacHi migxony, siki 03BOJISIOTh 3aCTOCOBYBAaTH KOMIT'IOTEPHE MOJIeJIloBaHHS. Po3p06seHo MeTox
PO3paxyHKy AUPpaKLifHUX CIIEKTPiB 6a30B0i (KJII0YOBOI) MOJieli IIJIaHAPHUX NEPIOJUYHUX CTPYKTYP - I'PaTKU 3
ineanpHO MPOBiNHUX OPYCIB NIPSIMOKYTHOTO IIONIEPEYHOr0 IEPETUHY Ha 6a3i BiOMOro MeTOAy IE€PEPO3KIIATAHb.
[TokazaHo e(peKTUBHICTb, TOYHICTb Ta WBUAKICTb MM® y 1opiBHSHHI 3 iHmKUMU MeToAaMu. CTBOPEHO NIPOrpamMHe

3a6e3nevYeHHs 1711 BCe6iYHOro YMCEeIbHOTO M KOMITIOTEPHOTIO MOJEIIOBAaHHS NpolieciB audpakiii



€JIEKTPOMarHiTHUX XBUJIb HA OJJHOMIPHO NEPiOANYHUX TPaTKax MPSIMOKYTHOTO MOMEPEYHOTO IEPETUHY, 1110
II03BOJISI€ BU3HAYATH aMILIITYIHI ClIeKTpy Iu@pakLifHUX FApMOHIK i 6yyBaTH IPOMEHEBI Jiarpamu 3

BUKOPHCTaHHSIM YMOBU (pa30BOro CUHXPOHI3MY (Y3rOJ)KEHHS) i IOBEPXHEBOTO PE30HAHCY.

2. The thesis is dedicated to improving the known mathematical models and to creating new ones to model the
phenomenon of scattering a plane electromagnetic wave over one-dimensional structures both in isotropic and
gyrotropic media. An investigation has been carried out into the status of the mathematical modeling of the
electromagnetic wave scattering phenomenon. An analysis has been made of available mathematical models and
methods aimed at investigating this problem. The necessity has been substantiated to develop a novel method that
would combine classical and modern approaches to enable computer modeling. On the basis of the known method
of redecomposition a new method has been developed to calculate diffraction spectra of the basic (key) model of
planar periodic structures, namely, gratings made of perfectly conducting rectangular bars. This novel method has
been shown as being more effective, more accurate and faster than other methods. Based on this novel method
and with the aid of symbol algebra instruments implemented in Maple X, new algorithms have been created to
make possible the transi-tion from a continuous model to a discrete model. With the aid of the developed
algorithms, an investigation has been made into spectral properties of a grating made of infinitely thin wires. So
far, these properties have not yet been completely studied, important as such a grating is in the theory of
electromagnetic wave scattering over periodic structures. Based of the above algorithms, a solution has been first
obtained in the rigorous formulation to the problem of scattering a plane E-polarized wave that is obliquely falling
onto a grating made of rectangular bars at the interface between an isotropic medium and a transversely
magnetized ferrite. Non-reciprocity of the properties has been shown to take place, even when such a wave is
orthogonally falling onto the grating with the ferrite. A software package has been created to enable a
comprehensive numerical and computer modeling of the scattering of electromagnetic waves over one-
dimensionally periodic rectangular gratings. This software makes it possible to de-termine amplitude spectra of
diffraction harmonics and to plot diagrams, using the conditions of phase-matching and surface resonance. The
obtained results can be used in methodic developing to measure ferrite magnetized to total saturation. Key words:
scattering, diffraction grating, computer modeling, system of linear equations, automation of symbol

transformations, polarization, resonant wave passage, gyrotropic medium, ferrite, method.
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