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1. ®oTonmoMinecHeHILis Ta KOMOiHaLIiliHE PO3CiI0OBaHHS CBITJIa y CAaMOiHAYKOBAaHUX HAHOOCTPIBLIEBUX CTPYKTYpPax
CdSe/ZnSe

2. Photoluminescence and Raman scattering in self-assembled nanoislands CdSe /ZnSe structures

Pedepar:

1. Incepraliist pUCBsY€HA AOCHIIPKEHHIO CTPYKTYPHUX Ta KOMIIO3ULiTHUX BJIACTUBOCTEN CAMOIHIYKOBAaHUX
HaHOOCTPiBLEeBUX CTPYKTyp CdSe/ZnSe, OTpUMaHUX METOLOM MOJIEKYJIIPHO-TIPOMEHEBO] erniTakcii. [TokasaHo, mo
CIIeKTPaJIbHE I10JI0’KEHHSI MaKCUMyMY doTooMiHecLieHlIii BusHauaeTbcs edpexroM iHTepaudysii Cd i Zn B obsacTi
BCTaBKU Ta 3aJI€>KUTh BiJl HOMiHaJIbHOI TOBIIVHYU BCTaBKU. HeogHOPifHO-po3irpeHa (popma CMyru
BUIIPOMIHIOBaHHS 3yMOBJIEHA OJJHOYACHMM BKJIAJIOM Y CIIEKTP (POTOJIIOMiHECHEHL 0 1BoBUMipHOro CdxZnl-xSe
IIapy Ta JIOKAJIbHUX OCTPiBLIEBUX BKJIIOUEHb 3i 30inbpuieHnM BMicToM Cd. BctaHoBiieHO, o opma Ta IOJIOKEHHS
IeQeKTHOI CMyTry BUIIPOMIHIOBaHHSI HAHOCTPYKTYP 3aJI€XKUTH Bifl TEMIIEPATypPU BUMIPIOBaHb Ta €Heprii 30yI>KeHHs,
110 3yMOBJIEHO JIOKaJli3allielo CTPYKTYPHUX Ae(EeKTiB B Pi3HMX 4aCTUHAX reTepOCTPYKTYpU. Briepie BUsIBIEHO Ta
IOCJIiZIDKEHO aHTUCTOKCOBY (poToIOMiHECLeHLi10 HAHOCTPYKTYp CdSe /ZnSe. MexaHi3Mm ii 36yp>KeHHsI [T0SICHEHO Ha

OCHOBI MOJieJIi IBOCTYIIEHEBOTO MPOoLieCy 30y IKeHHS Yepe3 peasibHi IPOMIXKHI IIMOOKi eHepreTuyHi piBHi.



[TokazaHo, 110 PU PE30HAHCHOMY 30yKeHHipopMa CMyr BUITPOMIHIOBaHHSI HAHOCTPYKTypu CdSe /ZnSe
BU3HAYAETHCS CUJIBHOIO B3aEMOIEI0 JIOKAi30BaHMX EKCUTOHIB 3 ONTUYHUMU (DOHOHAMU BCTaBKU. OTpUMaHi

PEe3yJIbTaTU IHTEPIIPETOBAHI B paMKaxX MOJI€Jli EKCUTOHHOTO KPalo PYyXJIMBOCTI.

2. Dissertation is devoted to the research of structural and composition properties of the CdSe /ZnSe structures
with self-inducted nanoislands grown by the method of molecular-beam epitaxy. It is shown, that spectral position
of the maximum of photoluminescence is determined by the interdiffusion effect of Cd and Zn in the region of
insertion and depends on the nominal thickness of the insertion. Inhomogeneous broadening form of radiation
band is conditioned by simultaneous contribution of the two-dimensional CdxZn1-xSe layer and local inclusions
with Cd-rich islands to the photoluminescence spectrum. It is found, that the form and position of a defect
radiation band of nanostructures depends on the temperature of measuring and energy of excitation, that it is
conditioned by the localization of structural defects in different parts of heterostructure. The antistokes
photoluminescence of CdSe/ZnSe nanostructures it is observed and investigated for the first time. The
mechanism of its excitation is accounted for on the basis of the model of two-step process of excitation through
the real intermediate deep energy levels. It is shown, that at resonance excitation the form of radiation band of
CdSe/ZnSe nanostructure is determined by the strong coupling of localized excitons with optical phonons in the
insertion. Results are interpreted in framework of the models of exciton edge of mobility.
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