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One of the advantages of state-dependent Riccati equation (SDRE) method is not only the
analogy with Linear quadratic regulator (LQR), but also the opportunity to achieve a
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weighting matrix. In this paper we propose to configure this matrix for SDRE controller using a
particle swarm optimization algorithm (PSO). In conclusion the proposed method has been
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Application aspects of particle swarm algorithm in the problem of SVM-classifier development
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value of regularization parameter, providing high quality of data classification, are considered.
The results of experimental studies, confirming the use expediency of particle swarm algorithm in
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Mueller scattering matrix is made, spectral problem for metal and dielectric surfaces scattering
technogenic space debris is solved. In the fotopolarimetrical studies distant space object can be
described as a matrix called Mueller matrix. Mueller matrix elements depend on light beam
incidence angle, optical properties and geometry of scattering surface. Mueller matrix allows you

to find Stokes vector of scattered radiation from the solution of matrix equation ...........c..cccceuvveennne
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This article is devoted to the educational system model investigation. The requirements for the
universal model of educational system are put forward, and structural model based on cybernetic
approach in accordance with these requirements are developed. The versatility of the model is
confirmed by partial models of educational system levels, derived from general model limitations
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The structural and parametric optimization model based on blood glucose vs. blood pressure
dependency being the basis of non-invasive detection of blood glucose concentration to raise
metrological efficiency by matching process physics model correspondence is analyzed.................
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The results of computer modeling and experiment investigation are represented for
electromagnetic, mechanical and electronic processes at reclosing of high-voltage (to 5 kV)
sealed vacuum reed switches MKA-40142. Resistance elements of magnetic circuit; coil current;
coordinate of moving material point on reed end; magnetic, resilient and electrical forces, acting
on point; gap voltage and autoelectronic current are given versus time from the coil voltage
switch off in the range to 2,5 ms. It is proved that reclosing of reeds can follow relatively long
(about 1 ms) state when reeds gap is very small (to 0.2 um with oscillates at frequency 25 kHz —
50 kHz), that can lead to the distruction of protective Molybdenum coating of positive electron as

the result of positive electrode being heated by autoelectronic emission..........c...ceevvveeereveeeeeennnennn.
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A new interpretation of fractional quantum Hall effect in semiconductor nanostructures is
discussed. Relations for determining the filling factor of Landau levels v depending on the
number of Landau level N, orbital /, m and magnetic spin quantum numbers s are obtained. It is
shown that when m = [ = N integer quantum Hall effect appears, and when m </ fractional
quantum Hall effect is observed. The hierarchy of values v in the quantum limit for N = 7 is due
to discrete changes of the orbital magnetic moment of the electron and its projection in the
direction of the Magnetic fIEld. ..........cciviiiiiiiiiiiiie e e eer e eeeenes 122

E. V. Mamontov, V.V. Zhuravlev, V.N. Dvoinin, A.A. Salikov. ION ACCELERATOR FOR MOBILE TOF
MASS SPECTROMETRY

Key words: space-time focus, linear electric field, monopole ion accelerator, ion accelerator with
hyperbolic capacitor.

The problems of space-time focusing in ion accelerators of RF TOF mass analyzers ions are
considered. It is shown that the use of ion-optical systems with two-dimensional quadratic
potential distribution enables the space-time focusing according to initial coordinates in static and
high-frequency electric fields. Two variants of ion-optical systems with linear ion accelerators
fields are offered. Estimations of focusing properties of monopole accelerators and hyperbolic
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This paper is about estimation of space charge influence in cathode modulate unit of electron gun
using in electron auger-spectroscopy. Two estimation methods are considered. The first one is
approximate analytical method and the second one is numerical method. Emission current density
from the cathode was varied from 6 to 160 A/cm’. It was found that we can neglect space charge
influence in specified range of current density and with accelerating voltage 5 kV. The conclusion
about correctness of considered estimation methods was made............ccceereeeriiieriireeeir e 134
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The dynamics behavior of pulse energy radiation of small-sized TEA-CO, laser which operates
at pulse repetition rates up to 40 Hz when using air or water cooling methods is investigated. It is
established that the use of air cooling method of the active medium stabilizes the value of pulse
energy radiation at the level of 35-50 % of the initial value. The use of water cooling stabilizes
the value of pulse energy radiation at the level of 85-90 % of the initial value. The stationary
values of pulse energy radiation of 45 mJ and pulse power of 0.9 MW were obtained using the
mixture of CO,:Ny:He=1:1:6 and the pulse repetition rate of 40 Hz in TEA-CO, laser with the
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For two-layer and three-layer dielectric structures the relations for real and imaginary
components as well as for the module of complex dielectric permittivity are given. We determine
the range of values of specific volumetric electric conductivity of layers in which for layer
thickness known from the measured value of electrical structure capacitance it is possible to
obtain information on the magnitude of unknown values of the parameters of a layer. The
experimental research has confirmed the analysis probability
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ELECTRICAL PROPERTIES OF THE POINT BARRIER METAL-SEMICONDUCTOR CONTACT

Key words: electrical properties, potential, point barrier contact, semiconductors
structure, conducting probe of atomic force microscope.

The analysis of electrical properties of point barrier metal-semiconductor contact was
accomplished. Point contact potential created by conducting probe of atomic force microscope

was calculated. The possibility of the experiment realization was accomplished. .............ccccceeiveeanns
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We obtained and studied a series of experimental samples of optical coatings, which are based on
the functional layer of silver deposited on the glass substrate. Basic physical effects arising from
the interaction of electromagnetic radiation with nanoscale conductive coating are studied. The
results of studies of electro, thermal and morphological properties of nano-sized film of silver

precipitated on the glass substrate under different.............ccooevvveiiiiiieee i
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Monotron modifications with unilateral toroidal and diaphragmatic resonators having the
different SHF field distribution within interaction space have been considered. Conditions of
efficient operating support have been discussed. Numerical computations and analysis of
electronic processes have been carried out, and availability of power efficiency coefficient about

40% into a load in the monotron with diaphragmatic resonator has been shown .............ccccecevevveenns
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