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ANNOTATION
Kryvyi S. B. High resolution X-ray diagnostic of the influence of

deformations on structure ofnanosizesystems.

The Ph.D thesis for a scientific degree of the candidate of science on physics an
mathematics, field 01.04.07 solid state physics. V.E. Lashkarydwastitute of
Semicomluctor Physics NAS of Ukraine, Kyiv, 2017.

In the thesis, the results of complex istigation of the structural quality and
deformation state of AlGaN/GaN superlattic€3eSn layers on Ge/Si (001) and
nanoporous systems are presented.

An analysis of the relaxation mechanisms of the embedded stresses in th
AIN/GaN superlattices (SL) isarried out. It was established that the relaxation level
of the AIN/GaN system increases with increasing number of periods. The relaxation
for subcritical SL layers is explained by teecumulation of the Nagai tilt at each
AIN/GaN interface of the SL. Téhdensity of the pits on the samples surfaces correlates
with the amount of residual deformation in the SLs. The observed cracks in the SL

indicates that the critical thickness of the plastic deformation is exceeded. It is showr



that compressive deformation the buffer layers as well as in the barrier layers of the
SL leads to a situation where piezoelectric fields have the same sign in the well an
barrier layers. As a result, the recombination of the dawoeptor pairs dominates the
transitions betwaethe electroshole in a quantum well.

For the first time the Xay reflectometry is used to investigate the porosity of
nanocomposite films with an array of gold nanoparticles, which were formed by pulsed
laser deposition. The interconnection of the pibyos1 nanostructures with their
plasmonic properties was established. More accurate determination of the porosity i
the gold films was obtained by additional measurements of the lattice parameter:
(deformation). It is shown, that the application of gblohs from the direct flow of
high-energy nanoparticles of the erosion torch at a residual pressure of less than 11
2 Pa allows them to obtain a low porosity of 0,1%.

The highresolution Xray diffraction was used to investigate the (R layers
with different Sn molar fraction grown by moleculaeam epitaxy on Ge(001) buffer
layers. The relaxation of about 8% and 14% was determined for Sn contentgdvx = 0
and x = Q07, respectively. For a Gg&Sm o7 layer, an abnormally large tilt of about
0, 2lativertaethe substrate planes was found. It was also shown that the axis of thi
epitaxial tilt is rotated to an angl e
miscut, which is mainly due to the local tilt of the surface during the formatimacets
caused by the anisotropy of the distribution of dislocations in the layer.

Thus it was established that the structural, optical and electrophysical propertie:
of multilayer structures and SL are determined by the mechanism of stress relaxatio
(elastic and plastic).

Key words: High resolution Xray diffraction and reflectivity, superlattices

AlyGai.xN/GaN and AIN/GaN, nanoporous systemmsscut crystallographic tilt
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