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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexkTponuHaMiyHi XapaKTepUCTUKY 6araToapoBuX rpa(peHOBUX CTPYKTYP

Ha3sBa po6oTH aHIJIilICbKOIO:

Electrodynamic characteristics of multilayer graphene structures

Pedepar yKpaiHCBKOIO:

[IpenMeT mocCifKeHHs — 6araTornapaMeTpUYHi 3a7I€XKHOCTI €JIEKTPOAMHAMIYHUX XapaKTePUCTUK PO3CISIHUX MOJIiB
BiJl FeOMETPUYHUX Ta MaTEPiaIbHUX IApaMeTPiB, YaCTOTHO-€HEPreTUYHi XapakTepucTuku. O6'eKT -
€JIEKTPOJMHAMI4Hi BJIaCTUBOCTI rpadp€HOBUX CTPYKTYP TeparepuoBoro gianasony. [1in yac BUKOHAHHS 4€TBEPTOro
eTary JOCJipKEHO eJIeKTPOAXHAMIUHI BJIaCTUBOCTI OJHOUIAPOBUX Ta 6araTomapoOBUX PEIIITOK y AieJIeKTPUYHUX
CEpEeNOBUIAX 3 BUKOPUCTAHHAM CTBOPEHUX METOLIB. [IpoBeeHO ONTHMI3allilo TapaMmeTpiB peliToK. CTBOPEHO
aJIrOpUTMU ONTUMI3aLlil TapaMeTpiB 6araTomapoBux peutiTok. [lo6ynoBaHi cTpori MareMaTu4Hi Mogei
rpaeHOBYUX PelliTOK. 3alIPOIIOHOBAHO CIIOCOOU €(PEKTUBHOIO KepyBaHHS BJIACTUBOCTSIMU PO3CiSIHUX I10JIiB.
JocmimKyBanucs CKiHUeHHi CTPiuKOBi rpad€HOBI PELIITKY B api 3 Ai€JI€KTPUKa, CKIHUE€HH] Ta HalliBHECKiHYEHHI
6araTouapoBi CUCTeMU HECKiHYEHHUX IPA()€HOBUX PELIITOK B 1i€JIEKTPUKY, 'PadEHOBI PELIiTKY TUITYy JKaJI03i.
BuBY4€HO XapaKTePUCTUKM PO3CiSIHHS Ta MOTJIMHAHHS, JOCJIIPKEHO 30yPKEHHS BIACHUX XBUJIb Ji€JIEKTPUYHUX
XBUJIEBOJIB. BUABJIEHO, IO LOCIIIKYBaHi PELIITKU NiATPUMYIOTD Lily HU3KY PE30HAHCIB: [IJIa3MOHHI PE30HAHCH,
PE30HAHCH Ha PEIITKOBUX MOJAX, PE30HAHCU NT06IM3Yy aHOMail Pesiess, pe30HaHCU BJIACHUX XBUJIb
6araTtomapoBUX CTPYKTYP, BJIaCHi P€30HAHCH J1ieJIEKTPUYHO]I IJIaCTUHU. MaTeMaTH4HMIi anapar 6a3yeTbCs Ha
CYKYITHOCTiI METO/IiB CUHTYJISIPHUX iIHTETPAJIbHUX PIBHAHb T ONIEPATOPHOrO METOLY. BUKOPHCTOBYETHLCS TEOPis
JINIIKIB Ta iHTETPYBaHHS B KOMIJIEKCHI MomuHi. Takuil migxiz, 103BOJIsIE CKOPOTUTH YaC OOYMCIIEHD, TaK SIK
3a/1a4a 1S OfHiel CkIaiHOI MepemKoay po361MBaeThCs Ha JEKiyibKa MiA3anad, o J03BOJIsiE BMEHIINTH PO3MIPHICTD
MaTpulli pe3yJsbTylo4yoi CUCTeMU PiBHSIHb. MeTOAU € CTPOTUMH, 30DKHICTD i €AUHICTb PO3B'SI3KY BiJIIOBiIHUX

PIBHSHb MiAKPINJIEHO TEOPEMAMU.

Pedepar aHIJIiHCBKOIO:

The subject of development is multiparametric dependences of electrodynamic characteristics of scattered fields
on geometrical and material parameters, frequency-power characteristics. The object is electrodynamic properties
of graphene structures of terahertz band. During the forth stage of this project, the electrodynamic properties of
the single-layer and multi-layer graphene gratings inside the dielectric environment with the use of the created
methods is studied. The optimization of the parameters of the gratings is made. The optimization algorithms of the
multi-layer gratings are created. The rigorous mathematic models of the graphene gratings are built. The
techniques of the effective control of the characteristics of the scattered fields are suggested. The finite graphene
strip gratings inside the dielectric layer, finite and semi-infinite multi-layer systems of the infinite graphene
gratings inside the dielectric slab, the venetian-blind type graphene gratings are studies. The scattering and
absorption characteristics, the excitation of the eigenwaves of the dielectric waveguides are investigated. The
gratings under study support variety of resonances: plasmon resonances, grating-mode resonances, resonances
near the Rayleigh anomalies, resonances of the eigenwaves of the multi-layer structures, resonances of the natural
waves of the dielectric slab. The mathematical apparatus is based on the combination of the method of singular
integral equations and operator method. The residues calculus technique and integration in the complex plane is
used. Such an approach allows to reduce the calculation time, since the problem for a single complex discontinuity
is divided into several sub-problems. This allows to reduce the dimension of the matrix of the resulting system of
equations. The methods are righorous, the convergence and unity of solution of the corresponding equations is
based on the theorems.
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