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1. Tlonsipu3allis ClIiHiB €JIEKTPOHIB y CUCTEMAX 3 OABITHMMU 6ap'epaMy Ta €KCUTOHHI CIIEKTPHU B MOJBIMHUX

KBAaHTOBUX sIMax y HalliBMarHiTHMX HaliBIPOBiIHMKAX

2. The electron spin polarization by the double barrier systems and the exciton spectrum in double quantum wells
in semimagnetic semiconductors

Pedepar:

1. lana po60Ta NpUCBsTYEHA AOCIIIIPKEHHIO ONTUYHUX BJIACTUBOCTEN €KCUTOHIB Y MOJBIMHUX KBAHTOBUX SIMaX i
noJisipu3alii CIiHiB €J1eKTPOHIB reTepOCTPYKTypaMu 3 IBOMa 6ap'epamu, NOOYNOBAaHMMU Ha 6a3i HalliBMarHiTHUX
HaIiBIPOBiIHUKOBUX CIJIaBiB. Y poOOTi TEOPETUYHO AOCIIiTKEHO 3MiHY CHUJIM OCLIUJISITOPIB ONITUYHUX [IEPEXOIiB Ta
3MiHY 4acy JKUTTS €KCATOHIB IIpY N1€PEPO3IOii 3apsiB y IOJBIMHMX KBAHTOBUX IMaX, BUKJIMKAHY 30BHIIIHIM
MarHiTHUM noJieM. 719 CUCTeM NOIBIMHMX KBaHTOBUX sIM Ha 6a3i CdTe 3HalieHO napameTpH, 3a SKUX IIPU IEBHUX
3HAYEHHSIX 30BHIIIHBOTO MArHITHOTO IMOJISI B OCHOBHOMY CTaHi BiZj0yBa€eThCs 3MiHa JIoKali3allii eKCUTOHyY. Y
3aJI€KHOCTI Bifl BAKOPUCTaHMX MArHITHYX i HEMarHiTHUX JOMIIIOK Ta iX pO3TallyBaHHS OTPUMAHO CUTYyallii, KOJun
IIPY 3POCTaHHi 1107151 B OCHOBHOMY CTaHi BilOyBaeThCs ab0 Nepexisi EKCUTOHY 3 OfHiel IMU [10 iHIIOI SIK 11ij10r0, abo
OCHOBHUI1 CTaH MNEePEXOAUTD Bill IPOCTOPOBO MPSIMOTO (€JIEKTPOH i IipKa B OHii sIMi) 10 TOBrOKMBY4OTrO

HETIPSIMOTO (€JIEKTPOH i iipKa B pi3HUX sIMaxX) eKCUTOHY. JlOCIIiZPKEeHO CUCTeMY HalliBMarHiTHUX



HalliBIIPOBiIHMKOBUX KBAaHTOBUX SIM Ha 6a3i ZnSe 3 gomimkamu Mn B ofiHil 3 M i momimkamu Be i Mg y 6ap'epax.
[TpoaHasnizoBaHO MOBEiHKY XBUIbOBUX (PYHKIIi Ta iHTErpasiB nepeKpuBaHHS Bif] 1apaMeTpPiB CUCTEMU -
KOHIIeHTpallii JOMIIIOK, IUPUHU M i 6ap'epiB. [locmimykeHo Aiana3oH 3HaYeHb IIMPUHU SIM, [IPU SIKUX
CIIOCTEpiraeTbCst Nepexif B OCHOBHUI CTaH JOBrOKMBYYOr0 HENPSIMOTO €KCUTOHY. [ToKa3aHo, Mo Yac XXUTTS
€KCUTOHY 3POCTa€ Ha JeKilbKa MOPALKIB IIPU MePEXOi Bill IPSIMOTIO 40 HEMPSIMOTO €EKCUTOHY, & TAKOXK IIPU
30i/bLIIEHHI IMPUHU MDK'SIMHOTO 6ap'epa. JocipKeHo 3a1e>KHOCTI oJsIpu3allii ClliHiB HOCIiB y ABOGap'epHUX
CcHCTeMax, [100y10BaHUX Ha 6a3i reTepornepexoiB y HalliBMarHiTHUX HaliBIPOBIJHUKOBUX CIIJIABax Bif] 30BHILIHIX
MArHiTHOTO Ta €JIEKTPUYHOrO IOJIiB, IAPAMETPIB 6ap'epiB, KOHLIEHTPALi MAarHITHMX Ta HEMArHiTHUX iOHIB JOMIIIOK,
KOHIIEHTpAllii HOCIiB, TeMIepaTypu TOWO. BU3Ha4y€eHO 3a71€KHICTb CTyIEHS NOIpU3aliii CNiHiB Bifl BifCTaHi 4o

reTepOCTPYKTYPH IIPY Pi3HUX NIapaMeTpax CUCTEMMU - 4acy CIIiIH-TPATKOBOI pejlakcallii, pyxJIMBOCTi HOCIiB TOILO.

2. The optical properties of the exciton in double quantum wells and the electron spin polarization by the double
barrier heterostructure, based on semimagnetic semiconductors, are investigated in the present thesis. The
oscillator strength of the optical transitions and the exciton lifetime change due to the charge redistribution was
theoretically studied as the function of the applied external magnetic field. In the case of double quantum well
system based on the CdTe, the system parameters were found, at which at some values of magnetic field, the
localization of the exciton in a ground state can be changed. In the situation of the magnetic field growth,
transitions of the exciton, either from one well to another, or from spatially direct (electron and a hole in same
well) exciton to spatially indirect (electron and a hole in different wells) exciton, which is a the ground state switch,
was studied as a function of the type of impurities (magnetic or non-magnetic) and its localization. The double
wellsemimagnetic semiconductor system, based on ZnSe with Mn impurities in one of the wells and with Be and
Mg impurities in barriers, was studied. The wave functions and overlap integrals behaviors were analyzed as a
function of the system parameters - concentrations of impurities, and the widths of wells and barriers. The range
of values of well widths, in which the long-lived indirect exciton become the ground state, was determined. It was
shown that the exciton lifetime grows by a couple of orders when a transition from direct to indirect exciton takes
place or when the width of the barrier between wells grows. The spin polarization of carriers in the double barrier
systems, constructed by the heterojunctions of the semimagnetic semiconductor alloy, was studied as a function
of external electric and magnetic fields, barrier parameters, magnetic and non-magnetic impurities
concentrations, carrier concentrations, temperature, etc. The dependence of the level of spin polarization on the
distance from the heterostructure was calculated at the different system parameters - spin relaxation time, carrier
mobility and so on.
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