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This article discusses the possibility of creating technology for metallic hydrogen. Presented implementation
ELITE-process. Molecular dynamics method evaluated the possibility of using nanotubes as a container for
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The scaling model, describing the dependence of reinforcement degree of polymer nanocomposites filled with
carbon nanotubes (nanofilaments) on nanofiller geometry has offered. The indicated geometry is characterized
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ory and experiment has obtained for a nanocomposites wide set.
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Deflection of the multi-layer graphene plate consisting of 15—100 layers is studied within the elasticity theory
of the continuum media. The explicit dual parabolic-elliptic models are constructed, describing the propa-
gation of Konenkov flexural edge wave in multi-layer graphene plates in the cases of different types of edge
loading. These models well-approximate the exact solution of the aforementioned problem outside the vici-
nity of the applied force, and also near the edge. It can be noticed that with the growth of the layers amount
for graphene plate, its strength also grows.
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The conditions of synthesis, composition and structure of the semiconducting titanium disilicide obtained
by combining of mechanical activation and self-propagating high-temperature synthesis have been investi-
gated.
It was established that the use of nanosized titanium and silicon powders while obtaining titanium disilicide
during the self-propagating high-temperature synthesis in argon at Ti/Si mass ratio of 0,86 and in the presence
of small mass of sulfur additions (0,001—0,005) allows to synthesize the nanostructured titanium disilicide
with particles dispersion of 10—30 nm. That gives a good reason to use it as a catalyst for water decomposition
in the visible light.
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Samples of conductive films based on Ag-containing polyacrylonitrile (PAN) were fabricated. The correlation
of electrical-physical and gas sensitive properties and morphology of the surface of the films based on Ag-con-
taining PAN with the technological parameters of the process of formation of the polymer, the method of ap-
plication of film-forming solution on the substrate and mass content of silver in the samples was established.
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Qualitive and quantitative regularities of thin films synthesis process (method sol-gel technology), have been
formed on the foundations of theoretical models and experiments are represented. The influence on the tem-
perature of the anneal, kinds of solvents and types of substrates on the morphostructure of the films surface
is shown. The synthesis method of films for sensitive components of gas sensors, based on orthosilicic acid
has also been found out.
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Core-shell structures were fabricated using tris(8-hydroxyquinoline)aluminum cores coated with layer-by-
layer assembled polyelectrolyte shell. Conductive electrodes were coated by these microparticles using elec-
trophoresis. Effective electrophoretic mobility of core-shell particles was calculated using experimentally
measured zeta-potential values. Mass of adsorbed coating was obtained as function of electric field.
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In this work, we show the results of our research and development process of dry etching in BCl3-based plas-
ma TaN metal gate and HfO2 gate dielectric in situ, without changing the topology and without damage un-
derlying Si in an industrial TCP reactor LAM Research 2300 Versys. The authors found that the TaN metal
gate profile depends on the composition of film is deposited on the sidewalls of the gate. Cl from this film
will react with TaN producing an undercut in the solid phase. Developed and patented process that we can
become the basis for a CMOS metal gate technologies node 45 nm technology node and beyond in Russia.
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One element of a space wireless power transmission system by the use of focused laser radiation is a receiver-
converter of laser power to electric power. It is expediently to use ordinary semiconductor photovoltaic con-
verters, which are the base of modern solar cells, as these converters. The use of monochromatic laser ra-
diation makes possible to considerably increase the photovoltaic conversion efficiency. The experimental re-
search results of the operating parameters of the silicon photovoltaic converter under monochromatic illu-
mination with wavelengths 0,54 μm, 0,60 μm, 0,87 μm, and 0,94 μm at temperature of 300 K and 350 K
are presented in the article. Resulting data are adequately to theoretical estimations.
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A possibility of fabrication of a MEMS tunneling accelerometer without the feedback loop is demonstrated.
The tunneling gap less than 10 nm is maintained due to the sensor structure at room conditions. The linear
acceleration of the sensor causes displacement of the proof mass electrode. The displacement detector is
based on a strong dependence of the tunneling on the gap between the electrodes. The sensor is fabricated
from the silicon on insulator (SOI) wafer using the planar technology. In the 3,17 kHz frequency range the
sensitivity reaches 2,221 g/Hz1/2. The resonant frequency of the first mechanical mode is about some MHz.
Its lowering due to increase of the proof mass value can increase the resolution dramatically.
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