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V. BimomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PYOPHK: 29.19.21

Tema guceprauii:

1. BiiuB edeKTiB 6JIMKHBOTO T0JISI HA ONTUYHI BJIACTUBOCTI HAHO-CHUCTEM

2. Near-field effects on the optical properties of nano-systems

Pedepar:

1. Y po60Ti po3BUBa€ETHCSI METOAMKA AOCHIIPKEHHSI PE30HAHCHUX €JIEKTPOAMHAMIYHUX BIIACTUBOCTEN HAHO-
KOMIIO3UTHUX CUCTEM 3 ypaxyBaHHSM e(eKTiB 611vKHbOro noss. Ilinxin 6asyeTbcsi Ha pO3B'si3aHHI PiBHSHHS
JlinmmanHa-1lIBiHrepa MmeTogoM e(PeKTUBHOI CIIPUMHATINBOCTI. Y AucepTaniiiHiil po60Ti JOCTiIKeHO BILJIUB

HeOILHOpiﬂHOI‘O T10JIs1 ME30YACTUHKHU Ha ONTUYHI BJIaCTUBOCTI KBAHTOBOI TOYKU Ta ITIOKa3aHo, 110 B38€MO,I[iH

IIpU3BOJAUTH O 3CYBY Ta 3MiHU iHTEHCUBHOCTI CHCKTpiB TOrJIMHAHHS KBaHTOBOIi TOYKH, a4 Y PESOHAHCHOMY BUIIAIKY

- IO po3IIenJeHHs] KpUBOi Ha ABa Miku. TakoK, B pOOOTi MOKa3aHo, MO B3aEMO/IisI TOBEPXHEBUX IMJ1a3MOH-
IIOJISIPUTOHIB 3i CyOMOHOUIAPOBUM IIOKPUTTSIM 3 HAHO-4aCTUHOK MO’K€ ITPU3BOJUTHU [0 BUHUKHEHHS S-

TMOJIApU30BaHMX ITOBEPXHEBUX XBWJIb, BUHUKHEHH HOBUX TiJIOK B 3aKOHaX ,U,I/ICHepCi.l' p-IOJIIPpU30BaAHNX XBUJIb.

[IpoieMOHCTPOBAHO, 110 3aKOHU AUCIIEPCii BUBHAYAIOTHCS BIACTUBOCTIMU, KOHLEHTpalji€o Ta GOPMOI0 YJaCTUHOK

Ha MoBepxHi. B po6oTi Brepiie mokazaHO MOKJIUBICTh MiICUIIEHHS TOBEPXHEBUX IJIa3MOH-TIOJIIPUTOHIB ITPH



B3a€MOZii 3 IOCTIHUM €JIEKTPUYHUM CTPYMOM B 00JIACTi JOCSDKHUX HA €KCIIEPHMMEHTI XBUJILOBUX BEKTOPIB.
[IpoiIeMOHCTPOBAHO, 10 TOYKY (Pa30BOTO CUHXPOHI3MY MOJKHA 3CYHYTU B HEOOXiIHY 06/1aCTh XBUJIbOBUX BEKTOPIB
3a paxyHOK pO3CisiHHSI IOBEPXHEBOI XBUJIi Ha NIepiofAnYHill CTPYKTypi po3citoBayiB. TakoX, B poOOTi JOCHIIKEHO

e(beKT JIa3€PHOTO Hi,HCI/IJICHHﬂ IIOBEPXHEBUX I'[.T[aSMOH—HOJIﬂpI/ITOHiB npu B33€M011ﬁ 3 dKTUBHUM CEPEINOBULIEM.

2. In the work a method for investigation of resonance electrodynamical properties of nano-composite systems is
developed. This method is based on an analytical solution of the Lippmann-Schwinger equation in the frame of
effective susceptibility concept. In the work the influence of inhomogeneous field of a mesoparticle on the optical
properties of a quantum dot was studied. It was shown, that when the mesoparticle permittivity is static, the
interaction between particles leads to the shifting of the absorption peak and changing of the absorption intensity.
But in the resonance case, the interaction results in the splitting of the absorption curve. It was also found that
interaction between surface plasmon-polaritons and ellipsoidal particles can lead to appearance of the s-polarized
surface waves, to appearance of new branches in the spectrum of p-polarized surface waves. Dispersion relations
strongly depend on the shape, concentration and material properties of the particles. In the presented work, it was
shown the possibility of the surface plasmon-polariton amplification by direct current in the domain of small
wavevectors that can be reached in the experiments. The phase synchronism region can be shifted into the
required region of wavevectors due to surface wave scattering on the periodical structure of particles. The effect
of stimulated amplification of the surface plasmon-polaritons is also presented in the work.
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