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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeTois npenesiiiHoi X- IpoMeHeBoi audpakToMeTpii e opMaLlilHUX CTaHiB eMiTaKkCiaJbHUX

HAaHOCTPYKTYP 3 TeTepOBaJIECHTHUMU Nepexongamu A3B5/A2B6

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The development of methods for precision X-ray diffractometry of deformation states of epitaxial nanostructures
with A3B5/ A2B6 heterovalent transitions

Pedepat yKpaiHCBKOIO:

BrockoHasneHo i CyTTeBO [ONOBHEHO iCHYIOUi eKCIIEPUMEHTAJIbHI Ta TEOPETUYHI METOM 6araTOXBUJIbOBOL
IrdpaxTomeTpii X-ITpOMEHIB Ta €J1IeKTPOHIB [1J151 BUCOKOTOYHOI IiarHOCTUKY 110J1iB fiepopMalliil B €IiTaKCiliHUX
reTepoCTPYKTYPax i CTPYKTYP 3 reTeporepexonamMu Ha ocHOBI A3B5 i A2B6. [TpoaHani3oBaHO i BUKOPUCTAHO
pi3HOMaHITHI eekTu 6araToXBUIbOBOI AudPaKiii X-TTpOMEHiB i CHHXpPOTPOHHOTO BUIIPOMiHIOBAHHSI JIJIsT
O/IHOYACHOTO BU3HAYEHHSI 3MiH MIKIIJIOIMHHUX BifIcCTaHEel y Pi3HUX KpUCTasorpadiuHux HalpsiMKax 3
MiHIMaJIbBHUMHU NTOXUO6KaMU. JIOCIIiI>KEHO CTPYKTYPHI IOPYLIEHHS B €MiTaKCIHHUX HAHOT€TEPOCTPYKTYyPax Ha
TpaHULSIX PO3[ily reTepoBaJIeHTHUX MEePeXO0iB, OL[iHEHO TIMOMHY nepemillyBaHHs rerepoinTepdericis GaAs/ZnSe,
BM3HAYEHO KiJIbKiCHI IapamMeTpu TOYKOBUX i 00'eMHMX fedeKTiB B rerepocTpykTypax (In, Al)GaAs, InAs i GaP 3
€IiTaKCiMHUMU LIapaMy Ta BCTAHOBJIEHO B3a€MO3B'SI30K MiX iX CTPYKTYPHUMHU Ta €J1eKTPOQiZnuHNMU
BJIACTMBOCTSIMU. [IpOBEI€HO aTE€PMIiUHI BIUIMBU [JI11 KOHTPOJIIO 3MiHM IedopMalilil eniTakCiiHuX
HAaHOTe€TEPOCTPYKTYP, L0 JO3BOJINJIO YACTKOBO 3MIiHIOBATH CIIiBBiIHOIIEHHS TOYKOBUX i 00'eMHUX fedeKTiB Ta
[IOKPALYBAaTU CTPYKTYPHY JOCKOHAJIICTh MarepiaiiB. OTpMMaHi JaHi BUKOPUCTAHO IJIS1 IIEPEBIPKU NTPAaBUIbHOCTI
PO3pO6JIEHOrO CLEHApilo peaisalii 6araToxBuabOBOi X-TIPOMEHEBOI IUPPAKTOMETPii Ta OGrPyHTOBAHHOCTI

TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX IIPUIYILEHbD, 1O JIEXKAaTh B HOTO OCHOBI.

Pedepar aHI1iliCbKOIO:

Enhanced and greatly complements the existing experimental and theoretical methods of multiwave diffraction of
X-rays and electrons for precise diagnostics fields epitaxial strains in heterostructures and structures of the
heterojunction based on A3B5 and A2B6. Analyzed and used by a variety of effects of multi-wavelength X-ray
diffraction and synchrotron radiation for the simultaneous determination of changes in the interplanar distances
in different crystallographic directions with minimal errors. Structural abnormalities in epitaxial
nanoheterostructures at interfaces heterovalence transitions measured depth of mixing heterointerface GaAs /
ZnSe, quantifying point and bulk defects in heterostructures (In, Al) Gaas, InAs, and GaP with epitaxial layers and
the interrelation between their structural and electrical properties. Athermal conducted to monitor the impact of
changes in strain epitaxial nanoheterostructures that partially change the ratio and volume of point defects and to
improve the structural quality materials. These data were used to validate the developed simulation of multi-
wavelength X-ray diffraction and validity of theoretical and experimental assumptions that lie at its core.
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