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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT (isnKyu HaNiBIPOBiAHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg, 3a €IPIIOY: 05416952

Micue3Haxoa>KeHHs: np. Hayku 41, 03028, m. Kuis-28

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema guceprauii:
1. EBomioniist pi3MyHMX BJaCTUBOCTEN HamiBIpoBigHUKIB AIIBVI rexcaroHasnbHOI CUHTOHII [Py repexo/ii o po3mipiB

KBAHTOBUX MacIITabiB

2. Evolution of physical properties of AIIBVI hexagonal semiconductors at the transotion to the quantum size

dimension

Pedepar:

1. lucepTaliis nmpucBsYeHa BUPilIeHHIO MPO6IeMU eBOJIONIl (Gi3MYHUX BJIACTUBOCTEN MIMPOKO30HHUX
HaniBnposinHUKiB AIIBVI rekcaroHanbHOI CUHTOHII [IpY 3MEHIIIEHHI iX po3MipiB 4,0 KBaHTOBUX MacuTabis (~1D-
OOBXKVHU XBUJIi fe-Bpoiis eseKk-TPOHA MPOBiA-HOCTi B Ma-CUB-HOMY KpUCTaJli). MeTogaMu ONTUYHOL
CIIEKTPOCKOTII TOCTiIKEeHO 3aKO-HOMIPHOCTI €BOJIIOLLi €JIEKTPOHHOTO €HEPreTUYHOTO CIIeKTPa KBAHTOBUX TOYOK
CdSXSel-X, cuHTe30BaHUX y MaTpULi 60pOCUJIIKaTHOTO CKJIA, [IPY 3MEHILIEHHI iX cepegHboro pagiyca Big ~10.0 Hm
10 ~1.5-2.0 HM. B nopiB-HSIHHI 3 JaHUMMU 7151 MACUBHUX KPUCTAJIB 3'sICOBAHO: BIUIUB €(PEKTIB pO3MipHOTro
KBAaHTYBaHHS PYyXy €JIEKTPOHIB i IipOK, KyJIOHIBCbKOi B3a€EMOi, IOJIpU3aALiiiHUX Ta MOJISIPOHHUX €(]EKTIB,

aHizoTporii edeKTUBHUX MacC MipOK, IMHAMIYHOI i CTAaTUYHOI HEBIOPSAKOBAHOCTEN KPUCTAJIIYHOI TPATKY;



0CO6JIMBOCTI €JIEKTPOH-(POHOHHOI B3a€MO[Iii, IPUPOY aKLIENTOPHUX CTaHIB, IPUYMHY | MEXaHi3M Jerpananii
moMimkoBo-nedekTHOi HoToNMoMIHeCLeHLIii, poJIb rigporeHisanii HoOBepXHi KBAHTOBUX TOYOK Y 30i/bIIeHH]
KBaHTOBOI'O BUXOJYy €KCUTOHHOI QoTosoMiHecleHii. JlocigkeHo eQeKTy NoJsIpu3aliiiHoro CaMOBILJIUBY
ONTUYHUX XBUJIb [IPU HACUYEHHi NOTJIMHAHHS B MACUBHUX KPUCTaJIaX Ta KBAHTOBUX TOYKax. Ha ocHOBI
BCTaHOBJIEHNX 3aKOHOMipHOCTE 3alIPOIIOHOBAHO i OGTPYHTOBAHO ONTHAYHI METOAM BU3HAYEHHS (Pi3UIHUX

IapaMeTpiB KBAHTOBUX TOYOK.

2. Thesis is devoted to solution of the physical properties evolution problem of AIIBVI hexagonal semiconductors
due to their size decrease to the quantum scales (~ID - the elec-tron de Broglie wavelength in a bulk crystal). By
means of optical spectroscopy the evo-lution regularities of the electron energy spectrum of CdSXSel-X quantum
dots, synthesized in a borosilicate glass matrix, has been investigated being decrease their average radius from
~10.0 nm to ~1.5-2.0 nm. Comparing with the bulk crystal data the following effects were ascertained, namely:
quantum confinement of electrons and holes, Coulomb interaction, polarization and polaron ones, effective mass
anisotropy, dynamic and static disorders of the lattice, peculiarities of the electron-phonon coupling; nature of the
acceptor states, both the reasons and mechanism of photodarkening effect, and role of the quantum dot surface
hydrogenation in enhancement of the exciton photoluminescence. Then, the self-action polarization effects at
absorptionsaturation in bulk crystals and quantum dots were investigated. Based on the ascertained regularities
the optical methods for determination of quantum dots parameters have been developed.
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