16th Russian Youth Conference on
Physics and Astronomy

(PhysicA.SPb/2013)

Journal of Physics: Conference Series Volume 572

St. Petersburg, Russia
23 — 24 October 2013

Editors:

N. S. Averkiev G. Sokolovskii
S. Poniaev

ISBN: 978-1-63439-701-8
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© by the Institute of Physics
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

ASTRONOMY AND ASTROPHYSICS

DIFFUSIVE CURRENTS AND COULOMB SEPARATION OF IONS IN DENSE MATTER........cccocininiiicins 1
M V Beznogov, D G Yakovlev

NARROW-LINE SEYFERT GALAXIES. CONNECTION BETWEEN ABUNDANCE AND THE

LARGE-SCALE STRUCTURE ..ottt b ettt b e bt e et e bt nbeennen 7
A A Ermash, B V Komberg

MAXIMAL ENERGIES OF THE PARTICLES ACCELERATED BY THE SYSTEM OF

CONVERGING MAGNETOHYDRODYNAMIC FLOWS ..ottt sne e nne e 13
P E Gladilin, A M Bykov, S M Osipov

THE PROPERTIES OF SOLAR CYCLE 24 AND THEIR CONNECTION WITH COMMON

RELATIONSHIPS OF CYCLES 19-23 ...ttt ettt b bbbt an e 18
P A Otkidychev

RELATIVISTIC SOLITONS IN PULSAR WIND NEBULAE ...ttt 24
A E Petrov, A M Bykov

ORBITAL RESONANCES IN EXOPLANETARY SYSTEMS ...ttt 30

E A Popova, | | Shevchenko
NUMERICAL MODELING OF LIGHT-INDUCED DRIFT IN A CLOUD OF INTERSTELLAR

A | Sobolev, D A Varshalovich

ATOMIC AND ELEMENTARY PARTICLES PHYSICS

ANOMALOUS BEHAVIOR OF NEUTRON REFRACTION INDEX IN A PERFECT CRYSTAL
NEAR THE BRAGG REFLEX ... ..ottt bbbttt b e sr et 41
MV Lasitsa, Yu P Braginetz, E O Vezhlev, S Yu Semenikhin, | A Kuznetsov, V V Fedorov, V V Voronin

CHARGE TRANSFER IN COLD COLLISIONS OF RUBIDIUM ATOMS WITH CALCIUM AND

YTTERBIUM TONS . ...ttt bbbt b s e b e e h b bt b e b e e s b e e b e e b e e b e e s b e s b e e bR e et e s bt e sneabeene s 46
S A Yakovleva, A K Belyaev, A A Buchachenko
INELASTIC CROSS SECTIONS FOR LOW-ENERGY MG + H COLLISIONS ..o 51

D S Rodionov, A K Belyaev, M Guitou, A Spielfiedel, N Feautrier, P S Barklem

BIOPHYSICS

PROPERTIES OF MULTICOMPONENT SYSTEM DNA - PHTALOCYANINE

METALLOCOMPLEXES — SURFACTANTS. ...ttt st ekttt et e et e sneenbeaneenneenes 58
G Alekseev, N Kasyanenko

MICROOPTOMECHANICAL SENSOR FOR INTRACRANIAL PRESSURE MONITORING..........cccocvivviininnnn 64
AV Andreeva, V V Luchinin, N A Lutetskiy, A N Sergushichev

FORMATION OF INTERMOLECULAR CROSSLINKS BY THE ACTINOCIN DERIVATIVES

WITH DNA IN INTERACTION UNDER CONDITIONS OF SEMIDILUTE SOLUTION .....cccociiiiiiiiiiiiiecice 71
D N Osinnikova, E B Moroshkina

DNA INTERACTION WITH CIS- AND TRANS- ISOMERS OF PHOTOSENSITIVE

SUR A CT ANT Lttt bttt ettt b e bt e bt e a e e e bt e h e e b e e R e oA E e e E e £ R £ e R e e AE e £ E e e R e eh e oAb e eh e e Rt eR b e e Eeehe e b e eheenbeabeebeaneenbenbeans 76
I N Unksov, N A Kasyanenko

STUDY OF LOW-FREQUENCY DYNAMICS OF SHORT PEPTIDES BY BRILLOUIN LIGHT

SCATTERING AND MONTE-CARLO GLOBAL ENERGY MINIMIZATION .....ccocoiiiiiiiieicietsese e 82
V E Vashchenkov, A | Fedoseev, M G Petukhov, V Kh Khavinson, E V Savvateeva-Popova, S G Lushnikov

STUDY OF HEPATOCYTE PLASMA MEMBRANE MECHANICAL PROPERTIES USING

OPTICAL TRAPPING ...ttt bbbt bbb bbb e e bt e b b e e bt e b e e bt eh b e bt e b e e bt ehb e b e e b e e b e ane et e nbeen 88
A D Vedyaykin, N E Morozova, G E Pobegalov, A N Arseniev, M A Khodorkoskii, A V Sabantsev

HSP70 AND CERAMIDE RELEASE BY DIODE LASER-TREATED MOUSE SKIN CELLS IN

G S Sokolovskii, S B Onikienko, A V Zemlyanoi, K K Soboleva, N A Pikhtin, | S Tarasov, | V Guzova, B A Margulis



DEFECT FORMATION IN 4H-SIC SINGLE CRYSTAL GROWN ON THE PRISMATIC SEEDS....................... 97
A Yu Fadeev, A O Lebedev, Yu M Tairov

HIGH-FREQUENCY DIELECTRIC STUDY OF PROUSTITE CRYSTALS AG3ASSS3 ... 102
V A Bordovsky, N Yu Gunia, R A Castro

DIELECTRIC RELAXATION IN SILLENITE CRYSTALS BIpSIO0:FE ..o 108
R A Castro, L A Nabiullina, E B Shadrin

PHASE TRANSITIONS STUDY IN BA1.x)MNxTI103 AND BAMNxTl(1.x)03 CERAMICS ...........cooiiiiiis 115

E D Rumyantseva, V G Zalessky, N V Zaitseva

OPTICAL AND ELECTRICAL STUDIES OF ZNO THIN FILMS HEAVILY IMPLANTED WITH
B 1Y 1 1 TSSO 120
N M Lyadov, A | Gumarov, V F Valeev, V | Nuzhdin, R | Khaibullin, I A Faizrakhmanov

NANOSTRUCTURED AND THIN-FILM MATERIALS

SOL-GEL SYNTHESIS OF PB-FREE THIN-FILM NANOMATERIALS FOR

ELECTROCALORIC DEVICES ..ottt b bbbt et b et e bt et b e e s e bt e e s beesnenbeentas 126
E V Abrashova, | E Kononova, V A Moshnikov, S S Nalimova

CARBON ENCAPSULATION OF MAGNETIC METAL NANOPARTICLES: CORRELATION

BETWEEN NANOSCALE STRUCTURE OF CARBON MATRIX AND ELECTROMAGNETIC

PROPERTIES. ...ttt bbb b1t b e b e b s b e e R b A b e e b e e R e e a b e A b e e h e e e be e b e s b e e s b e b e e ab e bt e b b e s 131
M S Chekulaev, S V Kozyrev, V | Ivanov-Omskii, S G Yastrebov, T K Zvonareva, A V Siklitskaya

THE DIELECTRIC PROPERTIES OF THE DIAMOND-LIKE FILMS GROWN BY ION-PLASMA

A N Brozdnichenko, D M Dolgintsev, R A Castro

THE TECHNIQUE OF FIELD EMISSION PARAMETERS RESEARCH FOR

NANOSTRUCTURED MATERIALS IMPROVEMENT .....ooiiiiie ettt st sae et e e nnne s 141
SV Filippov, E O Popov, A G Kolosko, P A Romanov

INFLUENCE OF CONSTANT MAGNETIC FIELD ON AGGREGATION PROCESSES IN

MAGNETITE COLLOIDS ...ttt sttt sttt e st e s e e s b e sa b e et e e s te e sseeenbeesbeeenteesnbeenbeensaeenreennteentes 147
K G Gareev, | E Kononova, V S Levitckii, V A Moshnikov, S S Nalimova

SYNTHESIS OF CADMIUM SELENIDE COLLOIDAL QUANTUM DOTS IN AQUATIC

LAY = 5 1 SRS 153
D S Mazing, L B Matyushkin, O A Aleksandrova, | | Mikhailov, V A Moshnikov, S A Tarasov

THE STUDY OF CDSE COLLOIDAL QUANTUM DOTS SYNTHESIZED IN AQUEOUS AND

ORGANIC MEDIA ..ottt bbb e h b e b bt E bt a e b e Rt e bbbt e bt e st e bt et b et e s e bt 157
I I Mikhailov, S A Tarasov, A V Solomonov, O A Aleksandrova, L B Matyushkin, D S Mazing
GAN NANOWIRES GROWTH WITH RECORD GROWTH RATE USING TI THIN FILM ..o 163

M M Rozhavskaya, S | Troshkov, E Yu Lundina, AN Smirnov, V Yu Davydov, W V Lundin

OPTICAL TRANSMISSION SPECTRA OF POROUS ALUMINAMEMBRANES WITH

DIFFERENT PORE SIZE ...ttt b e bbbt s e e bt ab e e bt e R e ekt e b e nbeehe e et e enb e s b e e sneabeaneas 168
L B Matyushkin, E N Muratova, J M Spivak, V V Shimanova, S A Korlyakova, V A Moshnikov

ELECTRICAL CONDUCTIVITY MODELING AND RESEARCH OF POLYPROPYLENE

COMPOSITES FILLED WITH CARBON BLACK ... .ottt 173
A 'S Stepashkina, E S Tsobkallo, A N Alyoshin

FORMATION OF A°B® TERNARY SOLID SOLUTIONS ON GASB PLATES BY SOLID- STATE

SUBSTITUTION REACTIONS .. ...ttt bbbt bbb bbbt bk e et b e e bt e b nne s 177
V I Vasil'Ev, G S Gagis, K K Soboleva, V | Kuchinskii

OPTICS AND SPECTROSCOPY

THE INFLUENCE OF CARRIER DYNAMICS ON DOUBLE-STATE LASING IN QUANTUM

DOT LASERS AT VARIABLE TEMPERATURE ......ooo ittt sttt 181
V'V Korenev, A V Savelyev, A E Zhukov, A V Omelchenko, M V Maximov

INFLUENCE OF THE ADDITION SUPERLATTICES ON THE LUMINESCENCE PROCESSES

IN NANO-HETEROSTRUCTURES BASED ON NITRIDES. .......ccot ittt sve e e sae e 189
E A Menkovich, S A Tarasov, A V Solomonov, S Suihnonen, O Svensk, L Riuttanen, H Nykanen

SINGLE-MODE TEMPERATURE AND POLARISATION-STABLE HIGH-SPEED 850NM

VERTICAL CAVITY SURFACE EMITTING LASERS ... .ottt st en 193
D E Nazaruk, S A Blokhin, N A Maleev, M A Bobrov, A G Kuzmenkov, A P Vasil'Ev, A G Gladyshev, M M Pavlov,
A A Blokhin, M M Kulagina, K A Vashanova, Yu M Zadiranov, A G Fefelov, V M Ustinov



RESONANCES IN RANDOM REACTANCE NETWORKS WITH FLUCTUATING ENTRIES .......ccccooviiienee. 199
N A Olekhno, Y M Beltukov, D A Parshin

SPATIAL AND SPECTRAL MODE FILTRATION IN PHASE-LOCKED ARRAY OF INJECTION

LASERS WITH VOLUME BRAGG GRATING .....ooiiiii ittt sttt sbe et sne et ee 205
A Payusov, N Gordeev, O Rumyantsev, Y Zadiranov, M Maximov

OPTICAL TRAPPING WITH BESSEL BEAMS GENERATED FROM SEMICONDUCTOR

LASERS .ot E e E R bR R R R RS E R R R R R e R e R e R e e bR e e bt b e bt ahe e n b e 210
G S Sokolovskii, V V Dudelev, S N Losev, K K Soboleva, A G Deryagin, V | Kuchinskii, W Sibbett, E U Rafailov

DYNAMICAL DIFFRACTION OF LIGHT FROM 1D PHOTONIC CRYSTALS WITH

SINUSOIDAL PROFILE OF PERMITTIVITY oottt ettt et s et e e e st e e e enae e e s eaaea e sataaeean 215
K O Romanenko, A V Sel'Kin
DIELECTRIC PROPERTIES AND STRUCTURE PARTICULARITY OF SILVER STEARATE .......ccoceceevveen. 220

M A Goryaev, R A Castro, A P Smirnov
VARIANTS OF THE LIGHT PULSES CONTROLLING UNDER CONDITIONS OF DOUBLE

RADIO-OPTICAL RESONANCE ... ..ottt ettt e et s e e e et e e e e ta et e st e e e e taee e e bt e e e sabeeesabbeeesabeeesnbeeeantaeaeaans 225
A S Timofeev

FEMTOSECOND SPECTROSCOPY OF OPTICAL KERR EFFECT WITH MULTIPULSE

EXCITATION IN CHLOROFORM ...ttt ettt ett e e e st e e e e tae e e e bt e e e sabeeesbeeeeeateeesabeeeabenaaanes 231
D K Zharkov, A G Shmelev, V G Nikiforov, V S Lobkov

STUDY OF A NOVEL TYPE OF THE OPTICAL MODES IN VCSELS........ccooi ittt 235

G S Sokolovskii, V V Dudelev, A M Monakhov, A Yu Savenko, S A Blokhin, A G Deryagin, K K Soboleva, A G
Kuzmenkov, S N Losev, V V Luchinin, N A Maleev, E U Rafailov, W Sibbett, V | Kuchinskii

OTHER TOPICS OF PHYSICS

THE INFLUENCE OF THE ADHESIVE BONDING ON THE MAGNETOELECTRIC EFFECT IN

BILAYER MAGNETOSTRICTIVE-PIEZOELECTRIC STRUCTURE.......ccciiiiiiiireie e 241
T A Galichyan, D A Filippov
GIANT POLARIZATION AND MAGNETIC DYNAMICS IN GDMNO5....cviiiiiiiiieiiisieeie e 247

B Kh Khannanov, E | Golovenchits, V A Sanina

ELECTRICAL PROPERTIES OF SILVER IODIDE NANOPARTICLES SYSTEM EMBEDDED

INTO OPAL POROUS MATRIEX ...ttt sttt b bbbt bttt he bt bt e bt b e b s bt et st e et e nbe e b s be et e naee e 252
A E Lukin, E N Ivanova, S V Pan'Kova, V G Solovyev, V L Veisman

EFFECTS OF NICKEL IONS IMPLANTATION AND SUBSEQUENT THERMAL ANNEALING

ON STRUCTURAL AND MAGNETIC PROPERTIES OF TITANIUM DIOXIDE ........ccccocoiiiiiiiiiiiececei 256
I R Vakhitov, N M Lyadov, V F Valeev, V | Nuzhdin, L R Tagirov, R | Khaibullin

PHYSICS AND TECHNOLOGY OF ENERGY CONVERSION

SEMITRANSPARENT SOLAR MODULES BASED ON AMORPHOUS AND

MICROCRY STALLINE SILICON. ...ttt bbbt sb e b e bt et e e b abe s 261
G M Ablayev, A | Kosarev, A V Kukin, M'Y Semerukhin, M Z Shvarts, E | Terukov, D V Zhilina
CONVERSION EFFICIENCY IN A SOLAR SPLITTING SYSTEM .....ooiiiiiiiieee e 266

S Yu Kurin, V D Doronin, S A lvanov, H | Helava, B P Papchenko, A A Antipov, A S Usikov, Yu N Makarov

DEVELOPMENT OF TECHNOLOGY OBTAINING LAYERS A*B® COMPOUNDS WITH

VARIABLE BANDGAP FOR USE IN SOLAR CELLS ..ottt ettt 272
A N Svistunov, R V Levin, B V Pushny

PHYSICS OF QUANTUM STRUCTURES

AN 8-BAND KANE MODEL FOR QUANTUM-SIZED HETEROSTRUCTURES BASED ON
CUBIC SEMICONDUCTORS A3BB......ti ittt ettt ettt et s e ste e s be e sbe e s ste e sbtesbe e s beeasbeesasesbeeataeesbeesabeebeesrneesreeins 276
G F Glinskii, M S Mironova

PLASMA PHYSICS, HYDRO-AND AERO-DYNAMICS

PROPAGATION OF THE CHIRPED MICROWAVE PULSE IN THE LONGDISTANCE
SLIDING-MODE PLASMA WAVEGUIDE IN AIR ..ottt 282
AV Bogatskaya, | V Smetanin, V D Zvorykin, A O Levchenko, N N Ustinovskii



X-RAY DIAGNOSTICS FOR INVESTIGATION OF NANOSECOND LASER PLASMA.......oooiiitieicnieeiens 288
A A Fronya, V A Burakov, A A Kologrivov, V N Puzyrev, A N Starodub, O F Yakushev

NUMERICAL MODELLING OF PHYSICAL PROCESSES IN A BALLISTIC LABORATORY

SETUP WITH A TAPERED ADAPTER AND PLASTIC PISTON USED FOR OBTAINING HIGH

MUZZLE VELOCITIES ...ttt h bt b bbb bbbt b e bbb et eb bt e 293
NV Bykov
NUMERICAL SIMULATION OF TURBULENT FLOW IN A CYCLONIC SEPARATOR .......cccccvviiiininicieen 298

D Bogdanov, S Poniaev

COMPUTATION OF WALL BOUNDED FLOWS WITH HEAT TRANSFER IN THE

FRAMEWORK OF SRS APPROACHES. ...ttt e ettt e e e e e ett e e e aate e e e eate e e enbaeeeaateaeennes 304
M S Gritskevich, A V Garbaruk, F R Menter

SCALE RESOLVING SIMULATIONS OF THE WATER FLOW THROUGH A ROD BUNDLE

WITH SPLIT-TYPE SPACER GRID ..ottt bttt sne e 310
A A Matyushenko, A V Garbaruk
FLOW OF CHEMICALLY REACTING CARBON VAPOR ......coiiiiiiiiittie s 316

Yu A Shustrov, S A Poniaev, S V Bobashev, B G Zhukov

TWO-DIMENSIONAL HYBRID MODEL FOR A GLOW DISCHARGE: COMPARISON WITH

FLUID AND KINETIC (PARTICLE) MODELS, RELIABILITY AND ACCURAQCY ....ccooiiiieereee e 321
E Eylenceoglu, | Rafatov

BLACKOUT MITIGATION IN A PLASMA LAYER NEAR A HIGH-SPEED BODY IN EXB

[ L= D 1 T PSRRI 327
S A Poniaev, Y A Kurakin, A A Schmidt, S V Bobashev, L Steffens, B Esser, A Gulhan

SURFACE EFFECTS

INVESTIGATION INTO THE PROCESSES OF ATOM REDISTRIBUTION ENCOUNTERED

DURING OF THE FORMATION OF METAL LAYERS ON THE SURFACE OF ALUMINUM

GALLIUM NITRIDE ... ..o ittt ettt et sttt e e rte e s e e b e e s tae e sbe e s abe e beeeaeeesbeesabe e beeesbeesasesabeesteeesbaesaeeenbeestneeraenns 332
I A Lamkin, S A Tarasov, A A Petrov, E A Menkovich, A V Solomonov, S Yu Kurin

RESEARCH OF THE SOLAR-BLIND AND VISIBLE-BLIND PHOTODETECTORS, BASED ON

THE ALGAN SOLID SOLUTIONS ...ttt ettt ettt e e et e e ettt e e e e ab e e e s be e e e eateeeesabeeesbaeeeasseeeessbeeesbaeeenases 338
I A Lamkin, S A Tarasov, A A Petrov, E A Menkovich, A V Solomonov, S Yu Kurin

THZ AND UHF MATERIALS AND DEVICES

ELECTRODYNAMICAL PROPERTIES AND MODES OF FINITE-WIDTH PLANAR FERRITE

WVAVEGUIDE...... ..ottt et e e e et e e e et et e e ebee e e e ateeeeaabeeeabeeeeesseaeesabeeeaabaeeeassseeesnbeeesasbaeeassseeesabeeesnteneannes 344
AV Sadovnikov, K V Bublikov

Author Index





