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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.19.25, 29.19.05

Tema gucepranii:
1. OnTuyYHi B1aCTMBOCTI KOMITIO3UTIB HA OCHOBI HEJIIHIMHUX [i€JIeKTPUKIB Ta METAJIIB.

2. Optical properties of composites based on nonlinear dielectrics and metals.

Pedepar:

1. B pucepTariifiHiii po60Ti NpOBeZIeHO TEOPETUYHE BUBYEHHS MTPOIIECiB B3aEMO] CBiT/Ia 3 KOMITO3UTAMU HA OCHOBI
HeJIiHIHYX AienekTpukiB Ta meTaiis (KHIM). JocnigykeHo MI0CKi apyBaTi CTPYKTYpU Ta MaTpU4Hi AUCIEepPCHi
CHACTEMHU 3 ABOLUIAPOBMMHU BKJIIOUEHHSIMU C(PEPUYHOI Ta €J1iNCcoifanbHOi GOPMHY, B SIKUX SIAPOM BKJIIOYEHHS €
HeJIiHINHW AiesIeKTPUK 3 Ky6iYHOIO HeJTiHiMHICTIO, 000JI0HKOIO - MeTaJl, a MAaTPULEIO - JIHIMHUH ieIeKTPUK 6e3
MOIJIMHAHHS. 3 BUKOPUCTAHHSM 3arajlbHUX METOJiB €JIEKTPOAUHAMIKM HEOJHOPIIHUX CEPEOBULL HAMU
PO3p06JIEHO METOAM PO3PAXYHKY HeJliHiIHO] epeKTUBHOI AiesIeKTPUYHOI IPOHUKHOCTI Ta €(PEKTUBHOI HeJliHiMHOI
CIIPUUAHSTHOCTI HaBEJIEHUX CUCTEM. JleTalIbHO BUBYEHO €(EKT MifiCUIIEHHS JIOKAJIBHOTO T0JIS 32 PaXyHOK
PE30HAHCHOTO MOTJIMHAHHY CBiT/Ia IOBEPXHEBUMMU IIJIa3MOHAMU CUCTEM. BUKOHAHO PO3paxyHOK MPOIMyCKAIOUUX Ta
PO3Ci0I04YMX BJIaCTUBOCTEN TOHKUX IIJIIBOK HAa OCHOBI KHIIM npu Mifgkito4YeHHi iX 4o OCTIMHOrO IOTEHLiaNy
(mpu6sansHo 10 B). [TokasaHo, 0 BennurHa KoedinieHnTy T 1151 AesKUX TUMIB IJTIBOK MOXE JocaraTi 3HadyeHHs 70 %
npu T = 5% y BiicyTHOCTI NOCTifiHOTO 110J1s1. OCO6IMBO AE€TaNbHO IPOAHAJII30BAHO BJIACHY ONTUYHY 6iCTabiIbHOCTh
(BOB) B KHIM. [ln1s1 BCiX cUCTeM, 1[0 BUBYAIOTHCS B POOOTi, TOCTIiIKEHO YMOBY BUHUKHEHHs BOB, mpoBeneHo



4KCeJIbHI pO3paxyHKU obsacTi icHyBaHHs1 BOB.

2. Theoretical study of light interaction with composites based on nonlinear dielectrics and metals (CNDM) is
performed. It is investigated plane layered structures as well as matrix dispersed systems with spherical or
ellipsoidal inclusions having two layers, the inclusion kernel being a nonlinear dielectric with the cubic
nonlinearity while the matrix being a linear dielectric with no absorption. Methods for calculation the effective
nonlinear both permittivity and permeability of the systems are developed by using general methods of the
electrodynamics of non-homogeneous media. Effects of the resonance light absorption by the surface plasmons on
amplification both the local field and the nonlinear addition to permittivity are studied in detail. Light transmission
and scattering by thin films on CNDM base under a constant potential (about 10 V) are calculated. Maximum
transmittance value for some types of films is shown to be approach 70%, with the value 5% under absence of the
constant field. The internal optical bistability (IOB) in CNDM is analyzed in full. For all the systems it is studied the
conditions of IOB rising as well as numerical calculations of the IOB region is carried out and the influence of the
system parameters on the IOB character is analyzed. The IOB is shown to be rising only in that frequency region
where the surface plasmons can exist. Finally, it is studied the influence of shape and filling factor of the inclusions
on the IOB both rising and bounds.
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