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1. Ocob6auBOCTi €JIEKTPUYHUX, ONITUYHUX Ta TEIIJIOBUX HpOHeCiB, O6YMOBJ'[€HI/IX JIa3€EPHUM OHpOMiHeHHHM HOBerHi

KOHIAEHCOBAHOI'O CEPENOBUIIA: TeOpeTI/I‘IHi ACIIEKTU

2. Features of the electric, optical, and thermal processes caused by the laser irradiation of the condensed matter
surface: theoretical aspects

Pedepar:

1. B po6oTi focinKeHo 0COGIUBOCTI €JIEKTPUYHHUX, ONITUYHMX Ta TEIJIOBUX SIBUL, OOYMOBJIEHUX JIA3€PHUM
OTIPOMiHEHHSIM MTOBEPXHi KOHAEHCOBAHOI'O CEPEeIOBUINA. 30KpeMa, PO3PAaX0BaHO XBUJIbOBY (PYHKILIIO €JIeKTPOHA
IIPOBiIHOCTI B I10J1i KOrepeHTHUX CBiT0BUXx y4KiB (KCIT)Ta iMOBIpHOCTI Iepexo/iiB eeKTpoHa 3 OJHOTO CTaHy B
IHIIMI B pe3ysbTaTi B3aemogii 3 po3ciloBadyeM. BUBYEHO €JIEKTPUYHI, OIITUYHI Ta MarHiTHi BJIaCTUBOCTI
¢depomarHiTHUX HaniBNpoBigHUKiB (PMH) 3 1a3ep-iHAyKOBaHUMU CTPYKTYPaMU Ha BiJIbHUX €JIEKTPOHAX Ta
MarHoHax. TeopeTUYHO Ta eKCIIEPUMEHTAJIbHO PO3TJISIHYTO TEII0Bi e(PeKTH, BUKIMKaHI BIVINBOM iHTEHCUBHOTO
JIa3€pHOr0 BUIIPOMIHIOBAaHHS Ha PEYOBUHY. JJOCIIiIKEHO HEKOT€PEHTHE PO3CisSIHHS CBIiTJIa, BUKJIMKAHE B3a€MOJII€I0
[1a7ja1040i €JIEKTPOMAarHiTHOI XBUJIi 3 (PJIyKTyallisiMU IIOBEPXHEBUX XBUJIb Pesiest Ha rpaHulli i30TpOnHoro
doronpyxHoro cepenosumia.B pamkax metony Kipxroda npu arnpokcumaliii po3ciroodoi noBepxHi JBOBUMIPHOIO

00Me>keHOI0 cMyToI0 (PyHKIi€lo BeliepuiTpacca po3paxoBaHo cepeiHiil KoedilieHT po3CisiHHS CBiT/Ia PpaKTaIbHOIO



[IOBEPXHEI0. BCTaHOBIIEHO, 1110 PO3pax0OBaHeE M0JIOKEHHS iKY [TOIVIMHAHHS CBiTJIa HAHOYACTHMHKOIO 30J10Ta
pagziycom R=20 HM, 10 JIEXXUTD HA HiAKIaALi 3 apPCEHiNy rajiio , y3rOJKyeTbCA K 3 TEOPETUYHUM 3HAYEHHSIM
(PpbOJIiXiBCHKOI JOBXUHY XBUJII J7151 30JI0TUX KyJlb, TaK i 3 €KCIIEPUMEHTaJIbHUMU JAHUMMU . 3HalIeHi [10J1b0Bi
3aJIEXKHOCTI Iepepi3iB PO3CisiHHA Ta TpaHcdOopMallii €JIeKTPOMArHiTHUX XBUJIb Ha (JIYKTYyallisIX B HAMiBIPOBiIHMKAX
tuny n-InSb NokasyoTs, 110 BOHM CYTTEBUM YMHOM BiJIPi3HSIOTHCS BiJ, TOMCOHIBCBKOTO Ilepepi3y PO3CisiHHS
€JIEKTPOMarHiTHUX XBUJIb BiJIbHUMU €JIEKTPOHaMMU Ta CBiZjuaTh PO HEOOXiNHICTh BpaxyBaHHS B IIpoliecax
PO3CisiHHS Ta TpaHCcopMallii eJIeKTPOMarHiTHUX XBUJIb B HAIiBIIPOBiJHUKAX 3 BUCOKOIO PYXJIMBICTIO HOCIIB

B3a€MHO] OpieHTallii XBUJIbOBOrO BEKTOPA I1aJal04v0] XBUJIi Ta 30BHIIIHBOTO, TPil0YOro HOCII, €JIEKTPUYHOTO I10JIA.

2. The tesis is devoted to theoretical study on the features of the electrical, optical and thermal processes caused
by laser irradiation of the condensed matter surface. A wave function of a conduction electron in the field of CLB,
probability of electron transition from a state described by a quasi-momentum to that characterized by one, and
quantum kinetic equations for interacting particles (electrons, magnons and phonons) in semiconductors have
been obtained. The diffraction of a failing electromagnetic wave on the laser-induced lattice of electron
concentrations in ferromagnetic semiconductors (FMSC) has been investigated, the scattering laws for
electromagnetic waves on the external surface of FMSC with a laser-induced surface lattice of the electric
intensity have been analyzed. The thermal effects caused by influence of the intensive laser radiation on a outer
solid surface has been considered. The non-coherent light scattering by the interaction of a failing
electromagnetic wave with fluctuations of the surface Rayleigh waves of the boundary of an isotropic elastic
medium has been considered. It has been found that a reflection takes place for two frequencies with practically
identical intensities.The scattering angle the photoelastics mechanism of scattering becomes qualificatory. In the
fifth section, the scattering of electromagnetic waves by a fractal surface has been considered. Within the
framework of Kirchhoff method, when approximating the scattering surface by a two-dimensional strip
Weierstrass function, the average light scattering coefficient for a fractal surface has been calculated. It has been
obtained that the calculated position of the peak of light absorption by the gold nanoparticle with the radius of 20
nm, lying on GaAs substrate , comply with both the theoretical value of Frolich wave-length for gold particles and
the experimental data. The field dependences of electromagnetic wave scattering and transformation cross-
sections in n-InSb semiconductors have ben found. They have been shown to differ from that for the Tompson
cross-section the electromagnetic wave scattering on free electrons and to testify to the necessity to consider the
mutual orientation of the vector of a falling wave and the external heating electric field in the processes of

scatterin and transformation of electromagnetic waves on fluctuations in nonequilibrium semiconductor plasma.
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