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2. Theory and analysis of optical diffraction phenomena on composite periodic structures

Pedepar:

1.V nuceprauii BUKnageHi pe3ysnbTaTy JOCIiIKEHb B3a€MOIii ONTUYHUX XBUJIb 3i CKJIAIHUMU NIEPiOIUYHUMU
cTpykTypamu. [TobyoBaHa 1ijicHa Teopist Takoi B3aeMolii Ha OCHOBI MeTOy 3BsI3aHUX XBUJIb (M3X), sSIKuii
yIOCKOHaJIEHU 3aBJIsIKM BpaxyBaHHi cuMeTpii npy audpakuii, chpopmyaboBaHi YMCI0BO CTiliKi MogudikoBaHi Ri S
- anroputMu. Ha ocHOBi M3X CTBOpEHO HOBHUII IIBUAKUI ME-TOJ, PO3PAXYHKY 30HHOI CTPYKTYpH 2D poTOHHUX
KpucTaiB. OTpMMaHO aHaiTU-4YHi BUpa3u [JIs1 aHaJIi3y 6araTolapoBUX rojIorpaM Ta CUCTEMY PiBHSIHB JJIsI OIIUCY
IOIIMPEHHS XBUIb B OITUYHOMY BOJIOKHI i3 cucTemoro rpatok bperra. [TokasaHo, 110 Npu HeJsliHiHOMY 3anucy
roJIorpamM MO>KHA KOPUCTYBAaTUCh JBOXBUJIbOBUM HaOJIMKEHHSIM. M3X NpoBeeHi TOCTiI)KEeHHS I'PATOK, SIKi MalOTh y
CBOEMY CKJIaJli MeTajl. BCcTaHOBJIEHO, 110 KOJIM Ma€ MiClle pe30HAHC €JIEKTPOMArHiTHOTO M0JIs, TO MOXKHA JOOUTHCDH
ab0 IIOBHOTO IOIJIMHAHHS, 200 BUCOKOTO IPOITYyCKaHHS Y BY3b-Kiil CIIEKTPaJIbHIN cMy3i. 3HaN€eHO aHaiTUYHi
BMpa3y, 1O [IOB'SI3yI0Th [IapaMeT-PU I'PAaTOK ab0 6araTomapoBUX CTPYKTYP i3 NapameTpaMi eJIeKTPOMarHiTHOro mo-

JIs IPU PE30HAHCI.



2. In this thesis the research results on interaction of electromagnetic waves with composite periodic structures
are presented. An entire theory to describe such interactions on the basis of coupled-waves method (CWM) has
been developed. This method has been improved by using symmetry owing to the diffraction effects. Numerical
stable modified R and S-algorithms have been formulated. Based on CWM, a new fast method of 2D photonic
crystal band structures calculation has been developed. Analytical expressions for analysis of multilayered
holograms and the set of equations describing wave's propagation inside optic fibers with the Bragg's grating have
been obtained. It is shown that a two-wave approximation can be used for nonlinear recording of thin holograms.
Partly metalized gratings are analyzed with the help of CWM. It has been proved that either complete absorption
or high transmission in narrow spectral band can be achieved as a result of electromagnetic field resonance.
Analytical expressions have been fond, that connect the parameters of gratings or multilayered structures with
electromagnetic field the parameters during resonance.
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