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2. Surface morphology and optical property of (In,Ga)As/GaAs and InAs /AISb nanostructures

Pedepar:

1. B puceprauii BUKJIaI€HO Pe3yJIbTaTU KOMILJIEKCHOTO JOCIIiIPKEHHS ONITUYHUX Ta CTPYKTYPHUX BJIACTUBOCTEN
6araromaposux InxGal-xAs/GaAs CTPYKTyp 3 KBAaHTOBUMHU TOUKaMHU i HUTKamu Ta InAs /AlSb rerepoctpykryp 3
KBAaHTOBMMM SIMaMU. 3alIPONIOHOBAHA NOKpaleHa (isndyHa Mozesb npouecy ¢opmyBaHHs InxGal-xAs KBAHTOBUX
TOYOK B 6araromapoBux InxGal-xAs/GaAs CTPyKTypax, sIKa [T0SICHIOE BCi eKCIIEPUMEHTAJIbHO BCTAHOBJIEHI
BJIACTUBOCTI CIIeKTPiB GOTOMIOMIHECIIEHIIil, KOMOiHAIIMHOTO PO3CiloBaHHS CBIiTJIa, peHTreHiBChKi i ACM maHi.
[ToxazaHo, 1o npouec 3apoakeHHs InxGal-xAs KBaHTOBUX TOYOK (HAHOOCTPIBLIiB) HE 3BOIUTHCS 10 KJIACUYHOTO
mexaHi3My CtpaHcbkoro-KpacTtaHoBa, a cyTTeBo MogupikyeThCs MpolecaMy BEpPTUKAIBbHOI cerperalii aTomMiB
ingiro i inTeppudysii aTomis rasito. [TokazaHo, o NPy peTesbHOMY NiI60pi YMOB POCTYy MOXXHA OTPUMAaTHU
JlaTepaJibHe BIOPSIKYBaHHS KBAHTOBUX TOYOK IIPY OCAIKEHHI BXe NepHIuXx repiofis 6araTomaposoi InxGal-
xAs/GaAs cTpykrypu. [Ipu 36ibL1eHH] KiZIbKOCTI epiofiiB CTPYKTYPU CTYIIiHb JIATEPAJIbHOTO BIOPSIKYBAHHS i

OJIHOPIZHOCTI KBAHTOBUX TOYOK IIOKPALYETHCS, III0 CYIIPOBOIKY€ETHCS 301/IbIIEHHSIM CTYIIE€HS MOJIsIpu3aliii ix



BUINIPOMiHIOBaHHS. BcTaHOBIEHO, 10 ¥ BUMNanKy InSb-nonioHoro intepdericy ctpykrypu InAs /AlSb mae micie
3MEHIIEHHs KOHLEeHTpalLlil i 36iypIeHHs pyxauBoCTi 2D enekTpoHiB B InAs KBaHTOBIH siMi. Briepiie BusijieHi
MTOMITHI 3MiHM KOHUeHTpallii 2D enekTpoHiB Ta ix B3aemoqii 3 LO-doHoHamu InAs B 3ay1eXKHOCTI BiJi eHeprii KBaHTa
30yI>)KE€HHS IIPYU HU3bKIil TemnepaTypi. Kyo4oBi cji0Ba: KBAaHTOBA TOYKA, KBAHTOBA HUTKA, iHTEPAUPY3if,
nedopmariis, naa3moH-QOHOHHA MOJA.

2. Complex investigation of the optical and structural properties of multilayer InxGal-xAs/GaAs structures with
quantum dots and wires and of InAs /AISb heterostructures with quantum wells is presented. The improved
physical model of the process of InxGal-xAs quantum dots formation in multilayered InxGal-xAs/GaAs structures
which explains all photoluminescence, Raman, X-ray and AFM result is proposed. It is shown that the process of
the quantum dots (nanoislands) nucleation is not merely the classical Stranski-Krastanov growth mode, but is
significantly modified by the vertical segregation of the In atoms and vacancy-assisted interdiffusion of the Ga
atoms. It is shown that by careful selection of growth conditions one can achieve the lateral ordering of quantum
dots in the very first periods of multilayered InxGal-xAs /GaAs structures. With the increase of period's number,
the degree of lateral ordering and uniformity of quantum dots is improved. It is accompanied by the increase of the
degree of polarization of radiation quantum dots. It is found that in the case of InSb-like interface in InAs/AlSb
structure the concentration of 2D electrons in InAs quantum wells decreases and their mobility increases.
Revealed are considerable concentration changes for 2D electrons at low temperatures in dependency of the
excitation quantum energy. Keywords: quantum dot, quantum wire, interdiffusion, strain, plasmon-phonon mode.
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