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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.31.15

Tema gucepranii:
1. AHOMasbHI s1BUIIA, 0OYMOBJIEH] 30yI)KEHHSIM IIOBEPXHEBUX MTOJISIPUTOHIB ONTUYHOTO JiaNa3oHy Ha UupaKLiliHIX

rpaTkax

2. Anomalous phenomena caused by excitation of surface plasmon polaritons in the optical range on diffraction
gratings

Pedepar:

1. O6'exT mociiKeHb: pe30HAHCHI e(PeKTH, sIKi BAHUKAIOTh IPU 30yIKEHHI NOBEPXHEBUX MOJIPUTOHIB BUIUMOTIO Ta
iHpauepBOHOrO [iana3oHiB HA MeTaJIeBUX TUQPPaKLiiHUX I'PaTKax, CTBOPeHUX roppyBaHHSIM [TOBEPXHI a60
[epioAUYHOIO 3MiHOIO KOMIIJIEKCHOTO TI0OKa3HMKA 3a7I0MJIEHHS. MeTa: TEOPETUYHMII ONIUC SIBUL, SIKi BUHMKAIOTh IIPU
PEe30HaHCHIN audpakuii Ha OGHOBUMMIPHMX METAJIEBUX I'PATKAX, @ CaMe: 3arylylIeHHs A3€PKa/IbHOTO BilOMTTS Ta
eeKTiB, 110 MOXKyTb HOTO CYIIPOBOJIKYBATH (3POCTaHHS aMILIITYAU [10JIs OAHOTO IOJISIPUTOHA Ta 3MEHILIEeHHS 10
HYJIs1 aMILIITY A4 1107151 iHIIOTo, BiOMBAHHS CBiTJIa B aBTOKOJIiMalliliHOMY pe>KnMi), TpaHcopmallist mosaspusaliii,
[IepeTBOPEHHS IOBIIbHO MOJISIPM30BAHOI XBUJII Ha JIiHIMHO-MIOJISIPU30BaHy B IEBHOMY HAaIIpSIMKy. Metonu:
PE30HAHCHA Teopist 30ypeHb, TEOPisi KOMIJIEKCHUX 3MiHHUX, uncesbHi po3paxyHku Ha EOM y nporpami "Mathcad".

PesynbraTtu, HOBU3HA: JlOCTiIKEHI BUNIATKU, KOJIU 30YIPKYEThCS OJIMH, 260 OHOYACHO /iBa [I0BEPXHEBUX



MOJISPUTOHU Ha MeTaseBUX TUPPaKLiHUX IPAaTKax, BUMAJOK MHOKUHHOTO PE30HAHCY. 3aJIe>KHICTh aMILIITY],
IvdparoBaHux XBUJIb BinnapameTpis 3amayvi (KyTa nafiHHs, LOBXUHYU XBUJI, TapaMeTpiB I'paTku) OTpUMaHa JJist
IIOBiJIbHOI TOB>KMHM CBITJIOBOI XBUJIi Ta TAKUX MaTepiasliB [PATKY, IJI4 SKAX [IOBEPXHEBUN IMIIEJaHC Ma€ MOLYJIb
YSIBHOI YaCTMHY 3HAYHO Oi/IbIINIA 3a Oro AiicHY YacTUHy. OTpMMaHi YMOBY BUHUKHEHHS Pi3HUX PE30HAHCHUX
edeKTiB, Takux K TpaHchopMalLlis ospu3sallii, IOBHE 3racaHHs A3epKaabHoro BinoutTs ([131]B), moBHe 3racaHHS
o/iHi€i 3 XB1JIb, @00 HABITh yCiX OJHOPITHUX JudparoBaHux XBUib Ta iH. [lepenbdayenuit ocobauBuit Bunagox 13718
IIOBUIBHO NOJISIPU30BAHOI XBUJIi. BUusiBI€H] Tpu Kilacu rpaTok, miist sikux [13]1B 31iliCHIOETBCS B O HIN, B IBOX TOYKAX

i B3[,OBXX YaCTKU I1€BHOI JIiHil y IJIOIKXHY "KYT [afiHHS — TOBXWHA XBUJI".

2. Subject under investigation: resonant effects caused by excitation of surface plasmon polaritons of visible and
infra-red ranges on the metallic diffraction gratings formed by periodic corrugation of the surface or by the
periodic modulation of the complex refractive index. Purpose: the theoretical description of phenomena which
occur for resonance diffraction on the one-dimensional metallic gratings, namely total suppression of the specular
reflection and the effects, which can accompany it (increase of amplitude of a field of one polariton and decreasing
up to zero of amplitude of a field another, reflection of light in the autocollimating mode), polarization conversion,
conversion arbitrary of polarized wave in linearly polarized in a given direction. Methods: resonance perturbation
theory, theory of complex variables, numerical calculations on the PC in the program "Mathcad". Results,
innovation: There are examined cases with excitation of a single or simultaneously both surface plasmon-
polaritonson the metallic diffraction gratings, the multiple resonance case. The dependence of the diffracted wave
amplitudes on the parameters of the problem (angle of incidence, wavelength and the parameters of the grating) is
obtained for an arbitrary light wavelength and such grating materials for which the modulus of the imaginary part
of the surface impedance is much greater than its real part. The conditions of realization of various resonant
effects such as the polarization conversion, the total suppression of the specular reflection (TSSR), the total
suppression of one of the waves or even of all homogeneous diffracted waves and others are obtained. Specifically,
the case of TSSR of an arbitrary polarized incident wave is predicted. Three specific classes of gratings for which
TSSR occurs in one or two points and along a part of some li--ne in the plane "angle of incidence - wavelength" are
indicated.
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