2010 International Kharkov
Symposium on Physics and
Engineering of Microwaves,
Millimeter and Submillimeter Waves

(MSMW 2010)

Kharkov, Ukraine
21 — 26 June 2010

I E E E IEEE Catalog Number: CFP10780-PRT
4 ISBN: 978-1-4244-7900-9



TABLE OF CONTENTS

INVITED PAPERS

INV.1 DEVELOPMENT OF POWERFUL TERAHERTZ GYROTRONS ..ottt 1
M. Glyavin, A. Luchinin, V. Manuilov, M. Moiseev, A. Sedov, V. Zapevalov

INV.2 260 GHZ QUASIOPTICAL SETUP FOR EPR AND DNP EXPERIMENTS ON THE 9.2

TESLA DNP/NMR/EPR SPECTROMETER ......oouiiiiiiii et bbbt e 7
V. Denysenkov, V. K. Kiseliov, M. Prandolini, M. Gafurov, A. Krahn, F. Engelke, V. |. Bezborodov, Ye. M.
Kuleshov, P. K. Nesterov, M. S. Yanovsky, T. F. Prisner

INV.3 MICROWAVE EMISSION PROPERTIES OF A PRECIPITATING ATMOSPHERE WITH

RESPECT TO REMOTE SENSING OF PRECIPITATION FROM SPACE BY MEANS OF

MICROWAVE RADIOMETRY ...ttt r ekt h bbbt bbb bttt ettt b e b e ene e 14
B. G. Kutuza

INV.4 MEASUREMENT OF DIELECTRIC PROPERTIES OF LIQUID CTYSTALS IN THE

MILLIMETER AND THZ RANGES. ... oottt b ettt b et bt et b e e b bt e nnesbe e b sne e 17
V. V. Meriakri, E. E. Chigray, I. P. Nikitin, L. C. Pan, R. P. Pan, M. P. Parkhomenko

INV.5 ELECTROMAGNETIC ANALYSIS OF LAMELLAR DIFFRACTION GRATINGS USING

A SPECTRAL METHOD BASED ON SPLINE EXPANSION WITH A NON UNIFORM

SAMPLING SCHEMIE ...t b b b etk h bt bbbt b ekt b e bbbt ebe b 21
A. M. Armeanu, L. B. Andriamanampisoa, K. Edee, G. Granet, P. Schiavone
INV.6 TRAPPED MODE RESONANCES OF METAL-DIELECTRIC ARRAYS .....oooiiiiiii e 22

S. L. Prosvirnin, A. V. Gribovsky, V. V. Khardikov, P. L. Mladyonov, E. O. larko

INV.7 RESONANCE RESPONSES OF COMPOUND SCREENS WITH BELOW-CUTOFF HOLES

AND EIGENOSCILLATION INTERCOUPLING AS ITS FORWARD BASE ......ccoo i 24
A. O. Perov, N. G. Kolmakova, A. A. Kirilenko

INV.8 ALGaN/GaN MICROWAVE TRANSISTORS FOR WIRELESS COMMUNICATION

SYSTEMS AND ADVANCED NANOSTRUCTURES FOR HIGH-SPEED SENSOR

APPLICATIONS ...ttt bbbt h bR b b e s e h bt h e E b e et e b e bt e b A E bbb e st eh e b e bt b e et et e bt e 28
S. Vitusevich

INV.9 STOCHASTIC SCATTERING DUE TO RANDOM INHOMOGENEITIES IN SHF

OSCILLATION SYSTEMS......c ettt bbb bbb bbb e b e b e e bt e b b e bt e b e e bt e b e bt et e e aneeabenbeare e 34
E. M. Ganapolskii, Z. Eremenko, Yu. V. Tarasov

INV.10 SYSTEM ASPECTS OF A LOW-COST COHERENT RADAR SYSTEM WITH AESA

ANTENNA FOR MARITIME APPLICATIONS . ...ttt sttt et ettt e e et e e e sabe e e s tae e e sbae e s eaaeaennaeeas 40
T. Bertuch, M. Pamies, C. Locker, P. Knott, H. Erkens, R. Wunderlich, S. Heinen

INV.11 LASERS WITH FREE NONRELATIVISTIC ELECTRONS.......cocii ittt 46
V. A. Buts, A. M. Egorov

INV.12 RELIABILITY, DEGRADATION AND BREAKDOWN OF ADVANCED GATE STACKS......ccceevvviens 52
Enriqu Miranda

INV.13 NANOCRYSTALLINE SILICON THIN FILM TRANSISTORS....... .ottt 53
Arokia Nathan

INV.14 SOURCES OF INTENSE IMPULSE MICROWAVE EMISSION .....c.ccoiiiiiiie e 54
I. 1. Magda

INV.15 MICROWAVE AND THZ APPLICATIONS OF FERROELECTRICS AND

IMULTIFERROICS ...ttt ettt ettt et e et e e s at e et e e s te e e b e e ea b e e beeeae e e sbeeaabe e beeesbeesbbeenbeeataeesaeesabeenbeenrnes 60

S. Gevorgian, A. Vorobiev
INV.16 TWO TERMINAL AND MULTITERMINAL EFFICIENT PLANAR SILICON LIGHT
EMITTING DEVICES (SI-LED'S) FABRICATED BY STANDARD IC TECHNOLOGY AS
COMPONENTS FOR ALL SILICON MONOLITHIC INTEGRATED OPTOELECTRONIC

R ST I =1 1Y, 1S T OO OSSP OT PP TP UROOPTPR 63
Herzl Aharoni

INV.17 NEW MEASUREMENT METHOD FOR TWO-PORT NOISE PARAMETERS.........cccceiiiiiniieneicee 64
D. Pasquet, C. Andrei, D. Lesénéchal, P. Descamps

INV.18 FIFTY YEARS OF NOISE RADAR ...ttt bbbt sb e b e ane e nbe e 67

K. A. Lukin, R. M. Narayanan



INV.A-1 RESONANT RADIATION OF ELECTRON BEAM, MOVING NEAR PERIODIC

BOUNDARY OF METAMATERIAL ...t

P. Melezhik, A. Poyedinchuk, N. P. Yashina, G. Granet

INV.B-1 JOSEPHSON WAVEFORM SYNTHESIZERS........ccoooiiiiiieer s

J. Niemeyer, O. Kieler, F. Muller, J. Kohlmann, R. Behr, L. Palafox
INV.B-2 MICROWAVE STUDY OF FESE(3;TEy; THIN FILM BY TE011-MODE SAPPHIRE

DIELECTRIC RESONATOR.......oooi i e bbb e

Yun Wu, Shuyu Zhou, Xiyuan Wang, Lixin Cao, Xuegiang Zhang, Yusheng He, A. Barannik, N. Cherpak, V.
Skresanov

INV.E-1 CHARACTERISTICS OF THE WAVEGUDE TO QUASIOPTICAL OR DIELECTRIC

RESONATOR COUPLINGS ......ooiiii bbb

V. Skresanov, V. Glamazdin, M. P. Natarov, A. |. Shubny
INV.F-1 INFLUENCE OF HF POWERFUL RADIO WAVES ON THE OZONE NUMBER

DENSITY IN THE EARTH’S ATMOSPHERE ........cooiii

Yu. Yu. Kulikov, V. L. Frolov
INV.F-2 THE USE OF PRECISE SPECTROSCOPY FOR DETAILED STUDIES OF STAR

FORMING REGIONS AND FUNDAMENTAL PRIPERTIES OF THE UNIVERSE............cccooooiiiiinieee

A. V. Lapinov
INV.H-1 RECONSTRUCTION AND SUPER-RESOLUTION ALGORITHMS OF 2D-3D IMAGES

AND OBUJIECTS ..ot bbb bbb bbb bbb bbb s

V. Ponomaryov
INV.W-1 HIGH POWER THZ TECHNOLOGIES OPENED BY HIGH POWER RADIATION

SOURCES — GYROTRONS ...t e e ettt st e e e e e e nre e

T. Idehara, T. Saito, I. Ogawa, S. Mitsudo, Y. Tatematsu

INV.W-2 ANDERSON LOCALIZATION IN METAMATERIALS ...

N. M. Makarov, F. M. Izrailev, E. J. Torres-Herrera

SESSION A: ELECTROMAGNETIC THEORY AND NUMERICAL SIMULATION

A-1 SUPER-ALGEBRAICALLY CONVERGENT MATHEMATICAL MODEL OF HOLLOW

WAVEGULDES BY ANALYTICAL REGULARIZATION METHOD.......cooiiiiieiiiee ettt
Yu. A. Tuchkin, O. A. Suvorova, F. Dikmen

A-2 LONGITUDINAL POLYNOMIAL EXPANSION METHOD FOR ARBITRARYSHAPED

(] 7N I 1N L OSSPSR
G. Granet, K. Edee, K. Sirenko

A-3 EIGEN MODES OF QUASIPERIODIC LAYERED RESONATORS ..ottt
V. F. Borulko, D. V. Sidorov

A-4 BACKSCATTERING FROM THIN MAGNETO-DIELECTRIC STRIPS AT THE EDGE-ON

INCIDENCE OF THE H-POLARIZED PLANE WANVE ...ttt ettt ettt et e svae e
0. V. Shapoval, R. Sauleau, A. I. Nosich

A-5 SPECTRAL CHARACTERISTICS OF STEP-BENDED BAR IN A RECTANGULAR

WAVEGUIDE . .......coctii ittt ettt e et e et e st e e e b e e beesab e e abe e et ee e beesate e be e e seeesbeesabeeabeeesbeesabeenbeesteeebeesneeenres
S. A. Prikolotin, A. A. Kirilenko

A-6 MODE BASIS CONSTRUCTION FOR OPEN DIELECTRIC CIRCULAR WAVEGUIDE BY

INTEGRAL EQUATION METHOD ..ottt sttt et st et e s taesnae et e esaaenneeanseensanenteesneeenneennees
M. N. Legenkiy, A. Yu. Butrym

A-7 RESONANCES IN THE ELECTROMAGNETIC SCATTERING BY VERY LARGE FINITE-

PERIODIC GRIDS OF CIRCULAR DIELECTRIC WIRES. ........cooii ettt ettt ettt ettt e abae e
D. M. Natarov, Trevor M. Benson, Ayhan Altintas, Ronan Sauleau, A. 1. Nosich

A-8 VISIBILITY OF A SPHERICAL DISK ILLUMINATED BY A PLANE WAVE UNDER THE

GRAZING INCIDENT L.ttt ettt st e e s e et e e st e et be e s abe e beeesseesheesabe e beeesbeeaasesabeeateeesbeennbeebeearneenreenns
V. S. Bulygin

A-9 THREE- DIMENSIONAL GAUSSIAN BEAM WITH CIRCULAR CROSS SECTION

SCATTERED FROM DOUBLE-PERIODIC MAGNETO-DIELECTRIC SLAB AT AN

ARBITRARY ANGLE OF INCIDENCQCE .......cco ottt ettt et e e et e e e st e e e e tte e e ebe e e e sabeeeeeaaeeesbaeeaaareaeannes
V. V. Yachin, T. L. Zinenko, V. K. Kiseliov

A-10 APPLICATION OF TIKHONOV REGULARIZATION TECHNIQUE TO INVESTIGATION

OF THE ELECTROMAGNETIC FIELD SCATTERED BY INCLUSION IN MULTILAYERED

D. O. Batrakov, D. V. Golovin



A-11 NUMERICAL MODEL FOR CALCULATING EIGEN-MODE SPECTRUM OF

COMPLICATED CROSS-SECTION WAVEGUIDES .......c ettt ettt et 130
S. A. Prikolotin, A. A. Kirilenko
A-12 SCATTERING OF WAVES BY AN ELLIPSOID WITH A TIME-VARYING SURFACE............ccoceevvvvenn. 133

T. E. Remayeva, A. G. Nerukh, N. K. Sakhnenko

A-13 REPRESENTATION OF FREQUENCY RESPONSES OF OPEN RESONATOR BY

POLYLOGARITHIM L.ttt e e e e e et e e e et b e e e s aba e e e tteeeebe e e e sabae e e taeeeassbeeesabeeeatbeeeasbeeesabeeesntaeaanes 136
M. V. Andreev, V. F. Borulko

A-14 THE OUTPUT PERFORMANCE OF CROSS SLOT IN RECTANGULAR WAVEGUIDE

WITH DIELECTRIC INSERTION OF FINITE LENGTH ...ttt ettt ettt 139
D. Yu. Penkin, L. P. Yatsuk

A-15 THE DIFFRACTION OF AXIALLY-SYMMETRIC MODES BY THE SYSTEM OF

DISCONTINUITIES IN A COAXIAL WAVEGUIDE .......cccoi oottt sttt st et sve e sneeannas 142
M. E. Kaliberda, S. A. Pogarsky

A-16 UNUSUAL PROPERTIES OF TWO-COMPONENT METAMATERIAL MEDIUM WITH

METAL FERRITE LIKE INCLUSIONS IN THE MICROWAVE FREQUENCY RANGE .........ccccovvvviiiiieee, 145
O. Rybin, T. Nawaz, A. I. Pitafi

A-17 QUASISTATIC MODEL OF THIN-WIRE ANTENNAS AND SCATTERERS COVERED BY

MAGNETODIELECTRIC COATING ..ottt ettt e ettt e et e e e eabe e e s abaeeseabeeeebaesaaabseeaasbeeesnbeeesasbeeennnes 148
V. I. Demidchik, R. V. Kornev, P. D. Kukharchik

A-18 ON MATHEMATICAL MODELING OF A TRIANGULAR BUILDING BLOCK IN THE

ANALYSIS OF E-PLANE WAVEGUIDE STRUCTURES .......oooiiiit ettt va st naee s 151
V. V. Vashchenko, V. P. Chumachenko

A-19 EXCITATION OF SPHERICAL DIELECTRIC RESONATOR BY RING PERIODICAL

(010 =\ [ OSSOSO P RPROPPR 154
A. V. Dormidontov, Yu. F. Filipov, Yu. V. Prokopenko

A-20 GENERATION OF THE THIRD HARMONIC AT THE DIFFRACTION ON NONLINEAR

LAYERED STRUCTURE ...ttt ettt ettt ettt e ettt e e st e e s ebae e e e bt e e e sabeeesbeeeeasbbeeesabeeesbaeeeasbeeeesabeeesnbeeesnneeas 157
V. V. Yatsyk

A-21 BROADBAND REGIME OF A CONVERSION FOR TEN,0 -MODES ON THE CASCADE OF

THREE STRIP DIAPHRAGIMS ...ttt e ettt e s bt e e e et e e e st e e e e ba e e e saae e e e eab e e e sabee e e etaeeeesbbeeesntaeeenaneas 160
V. V. Shcherbak

A-22 DIELECTRIC WINDOWS WITH THE FLAT-TOPPED CHARACTERISTIC OF

ELECTROMAGNETIC TRANSMITTANCE ...ttt ettt et e e et e e e e ate e e eabe e e e aaae e e sbreeeaabaaeannes 163
V. V. Shcherbak

SESSION B: MICROWAVE SOLID STATE PHYSICS AND APPLICATIONS

B-1 SPATIAL AND FREQUENCY DEPENDENCIES OF LOCAL PHOTORESPONSE OF HTS

STRIP-LINE RESONATOR IN THE REGIME OF TWO-TONE MICROWAVE

INTERMODULATION EXCITATION .. .oi ottt ettt a et esate e taessta e ssaeanteestaaanseesseeanseesnsaaseeasaeesseens 166
A. P. Zhuravel, S. M. Anlage, A. V. Ustinov

B-2 NONLINEAR COPLANAR WAVEGUIDE ON THE BASIS OF HIGH-T¢

SUPERCONDUCTING THIN FILM ..ottt ettt et 169
N. Cherpak, A. Kalenyuk, A. A. Lavrinovich, V. Pan, A. I. Gubin, E. V. Khramota, A. A. Kurakin, S. Vitusevich
B-3 HTS FILM CHARACTERIZATION USING COMBINED MICROSTRIP RESONATOR.......ccccociviviiieeen 172

O. Prokopenko, O. Vakaliuk, K. Greben, A. Kalenyuk, V. Pan

B-4 NONLINEAR HTS LUMPED ELEMENTS IN MICROWAVE TRANSMISSION AND

RESONANCE CIRCUITS ..ottt e e ettt e e ettt e e s b e e e e taee e e ebbe e e sabeeeaabaaeeesbbeeesabesesbbeeeessteeesabeeesabaseaanes 175
A. Kalenyuk, A. I. Rebikov, A. L. Kasatkin, V. Pan

B-5 SURFACE ELECTROMAGNETIC WAVES AT ANISOTROPICALLY CONDUCTING

INTERFACE BETWEEN TWO DIELECTRICS ... ..ottt save et ba e st ba et e e sreesnae e nnee s 179
Yu. O. Averkov, V. M. Yakovenko

B-6 THEORETICAL STUDY OF A NON-STATIONARY MAGNETIC TUNNEL JUNCTION

IMAGNETOIMPEDANC E . ...ttt et e e ettt e e et e e e s be e e e ettt e e e beeeesabeeaaabaseeasseeeesabesesbsaeaassseeesbaeeantasaaanes 183
D. V. Abdulkadyrov, N. N. Beletskii
B-7 ELECTRODYNAMIC PROPERTIES OF A MAGNETIC FINE-STRATIFIED STRUCTURES.................... 186

I. V. Fedorin, A. A. Bulgakov
B-8 NONLINEAR ATTENUATION IN A LONG YBCO COPLANAR TRANSMISSION LINE IN

THE VICTNITY OF T au ittt ettt b bt et b bt bbb e s bt h e bbbttt e e e bt ekt e bbb e b et et e ane 189
A. Kalenyuk, A. L. Kasatkin, V. Pan, A. A. Kurakin, S. Vitusevich



B-9 MICROWAVE PROPERTIES OF HIGH-TEMPERATURE SUPERCONDUCTING

YBCO(BZO) THIN FILMS WITH ADMIXTURE NANO-PARTICLES .......ccooiiitee e 192
A. Kalenyuk, A. L. Kasatkin, A. I. Rebikov, V. O. Moskalyuk, V. S. Flis, V. L. Svechnikov, C. G. Tretiatchenko, V.
Pan

B-10 MICROWAVE IMPEDANCE PROPERTIES OF SINGLE CRYSTAL BA(FE1.xCOx)2AS; ....cocviiriirienines 196
A. Barannik, N. Cherpak, N. Ni, M. A. Tanatar, S. Vitusevich, K. Torokhtii, V. Skresanov, P. C. Canfield, R.
Prozorov

B-11 MILLIMETER WAVES PROPAGATION ON THE CURVED DIELECTRIC INTERFACE

WITH HIGH LOSS MEDIA ...ttt bbbttt b etk e s e bt R e e ek e e s e s b et e et e ene e beebe e beenbeneeareen 199
Z. Eremenko

B-12 A PHENOMENOLOGICAL MODEL OF THE FINE STRUCTURE EMERGENCE IN

MICROWAVE POWER SPECTRA OF AN AUTONOMOUS PHASER .......coooiiice e 202
D. N. Makovetskii

B-13 THE DISPERSION OF WAVES IN THE SEMICONDUCTOR COMPOSITE STRUCTURE

AND HETEROJUNCTION WITH THE 2-D ELECTRONIC GAS......ooi ittt a e 205
V. A. Abdulkadyrov

B-14 INTERACTION OF PLASMA OSCILATIONS WITH CHARGED PARTICLES

INTERSECTING A BOUNDARY OF TWO MEDIA ...ttt st et nbe s 208
N. N. Beletskii, S. I. Khankina, V. M. Yakovenko, I. V. Yakovenko

B-15 DELAY OF THE WAVE IN A MAGNETOACTIVE PERIODIC NANOSTRUCTURE

DIELECTRIC-SEMICONDUCTOR......octiiiiiiiit ettt b bbb e bbb s 211
A. A. Bulgakov, V. K. Kononenko
B-16 MAGNETORESISTANCE OF TWO-BARRIER MAGNETIC TUNNEL JUNCTIONS........cccoiiiiirieieenn 214

N. N. Beletskii, S. A. Borysenko

SESSION C: WAVE PROPAGATION, RADAR, REMOTE SENSING AND SIGNAL PROCESSING

C-1 BRIGHTNESS TEMPERATURE CONTRASTS ESTIMATION OF THE HIGH AND MIDDLE

LEVEL CLOUDS IN SHORT MILLIMETER WANVES ...ttt 217
A. O. Kamyshanov, B. G. Kutuza

C-2 ABOUT INFLUENCE WATER AND WATER-ACID AEROSOLS ON ENERDGY BALANCE

OF TROPOSPERE DURING SUN PROTONIC EVENTS.....coiiiiiiiiiiee et 220
A. L. Kovorotniy, Y. V. Goncharenko, V. N. Gorobets

C-3POTENTIALITIES OF THE DOPPLER SPECTRUM OF BACKSCATTERED MICROWAVE

SIGNAL IN THE PROBLEM OF REMOTE SENSING OF THE SEA SURFACE.........cccciiiiiiiieeeees 222
V. Karaev, M. Kanevsky, E. Meshkov

C-4 APPLICATION OF DOUBLE FREQUENCY RADAR FOR MEASUREMENT OF

PARAMETERS OF SOLID POLYDISPERSE AEROSOLS ... oottt sttt e snn e 225
G. Khlopov, R. Knoechel, A. Linkova, A. Tepljuk, K. Schuenemann
C-5 RADAR IDENTIFICATION OF CLOUDS.......coiiiiiiiieit ittt sb e bbb aba et sneenbesneenbasns 228

V. M. Bezruk, E. N. Belov, O. Voitovych, G. A. Rudnev, G. Khlopov, S. I. Homenko

C-6 MEASUREMENT OF INTENSITY OF LIQUID PRECIPITATION USING DOUBLE

FREQUENCY RADAR. ...ttt h bbb e a1 e b e R b oAb e e b s e b e e a b e e b e e s s e R e e s b e s bt e s e ek e e e s bt e e b ane s 231
G. Khlopov, S. Khomenko, A. Linkova, O. Voitovych

C-7 MULTIFREQUENCY RADAR IMAGES OF ELECTRODYNAMICS OBJECTS LOCATED

BEHIND DIELECTRIC LAYER IN MILLIMETER WAVE RANGE ........ccccoiiiiiie s 234
0. O. Drobakhin, V. V. Alekseev, D. Yu. Saltykov, A. D. Saltykov

C-8 GPR SIGNAL PHASE STRUCTURE APLICATION FOR ESTIMATION OF DISTRIBUTION

OF SOIL ELECTRICAL PROPERTIES ON DEPTH ..ottt e 237
V. G. Sugak, A. V. Sugak
C-9 IMPROVEMENT OF RANGE RESOLUTION OF FMCW AUTODYNE RADAR.......cccccoiiiiiiiieiee 240

A. V. Varavin, G. P. Ermak, A. S. Vasilev, A. P. Yevdokymov, V. V. Kryzhanovskiy

C-10 AZIMUTH ANGLE ERRORS AS AFFECTED FRESNEL DIFFRACTION ON THE LARGE

OB ST ACLES ... ..ottt ettt e e ettt e e st et e e ettee e e eabe e e sabeeeaabbee e e bbeeesabeee e abbeeeebbeeeanbeeeaebbeeeeiabeeeaabeeesataaeean 243
V. B. Razskazovskiy, Yu. F. Logvinov

C-11 THE FEATURES OF USAGE THE MUSIC ALGORITHM FOR AN ELEVATION ANGLE

MEASUREMENT OF LOW-LEVEL TARGETS OVER ROUGH SEA SURFACE ........cccccooeviiiiie e 246
Yu. A. Pedenko



C-12 THE MINIMUM NUMBER OF SCANNING WINDOWS REQUIRED FOR EFFECTIVE

MAXIMUM LIKELIHOOD ESTIMATION OF IMAGE TEXTURE PARAMETERS AND

ADDITIVE NOISE VARIANQGE........c oottt ettt ettt ettt e e ettt e e e et e e e st e e e s bae e e etee e e sabeeesabaeeesateeesabeeesabaneennes 249
M. Uss, B. Vozel, K. Chehdi, V. V. Lukin, S. K. Abramov

C-13 PERFORMANCE ANALYS OF SEGMENTATION-BASED METHOD FOR BLIND

EVALUATION OF ADDITIVE NOISE IN IMAGES ........cooi ottt ettt saa et snn e 252
V. V. Lukin, S. K. Abramov, Benoit Vozel, M. Uss, K. Chehdi
C-14 ROBUST DFT-BASED SIGNAL PROCESSING IN MICRO-DOPPLER RADARS ... 255

V. V. Lukin, A. A. Roenko, A. V. Totsky, Igor Djurovic
C-15 DIAGNOSTICS OF REFRACTION COEFFICIENT ON RESULTS OF METEOROLOGICAL

PARAMETERS MEASUREMENT IN ARBITRARY POINTS OF AREA ...t 258
V. I. Lutsenko, I. V. Lutsenko, I. V. Popov, V. N. Gudkov, N. X. Anh

C-16 LOGARITHMIC TYPE IMAGE PROCESSING ALGEBRAS .......coi it 261
R. Vorobel

SESSION D: VACUUM AND SOLID STATE DEVICES & IEEE EDS MINI-COLLOQUIUM

D-1 DISPERSION CHARACTERISTICS OF THE CYLINDRICAL WAVEGUIDE FILLED BY

MAGNETOACTIVE PLASMA ..ottt ettt sttt st e st e e e e she e sabe e abe e e raeesatesabeesbeeebeesateebeesrneesbeesnreenres 264
V. A. Buts, I. K. Koval’Chuk, D. V. Tarasov
D-2 NONLINEAR THEORY OF A FEL-AMPLIFIER BASED ON A PROFILED WAVEGUIDE .............ccc...... 267

V. Goryashko

D-3 MECHANISMS OF OSCILLATIONS EXCITATION IN THE SPATIAL-HARMONIC

MAGNETRON WITH COLD SECONDARY-EMISSION CATHODE ...t 270
N. I. Avtomonov, S. V. Sosnytskiy, D. Vavriv

D-4 FULL WAVE SIMULATION OF THE ITER RELEVANT COAXIAL CAVITY GYROTRON

(@] =1 N I L N USSP PRTRPPR 273
G. |. Zaginaylov, V. |. Shcherbinin, V. V. Kamyshan

D-5 PARAMETRIC INSTABILITY OF MOBILE ELASTIC GATE IN TERA- AND NANO- HIGH

ELECTRON MOBILITY TRANSISTOR ..ottt ettt e st e e e ettt e e e bt e e e atte e e e stbeeesbeeesarbaaeannes 276
V. L. Semenenko, V. G. Leiman, A. V. Arsenin, A. D. Gladun, V. I. Ryzhii

D-6 TIME-DOMAIN SIMULATION OF TRAINS OF OSCILLATION PULSES IN A GUNN

DIODE SYSTEM WITH A REMOTE RESONATOR .....oooitii ittt ettt ettt e e etve e sbea e s etaaeesetreessabaeesnes 279
V. B. Yurchenko, L. V. Yurchenko

D-7 INFLUENCE OF NONLOCALITY ON AMPLIFICATION OF SPACE CHARGE WAVES IN

NEGAN FILIMS ottt s e et e s e e b e e et e e sheesab e e be e e s ee e sbeesabeebeeesaeeaabeeabeesaeeebeesaseeabeestneesneeanreanrs 282
V. Grimalsky, S. Koshevaya, I. Moroz, A. Garcia-B.

D-8 TEMPERATURE DEPENDENCE OF THE DETECTED VOLTAGE OF PLANAR

MICROWAVE DIODE THAT OPERATION IS BASED ON CARRIER HEATING PHENOMENA

IN STRONG ELECTRIC FIELD ... .ottt ettt ettt s et e e ettt e e e s ab e e e e abe e e e eabaeeeeateeesabaeasaneeaens 286
A. SuZiedelis, S. ASmontas, J. Gradauskas, J. Kundrotas, V. Kazlauskaite, A. Cerskus, V. Derkach, R.
Golovashchenko, E. Goroshko, V. Korzh , T. Anbinderis

D-9 MM/SUB-MM BOLOMETER WITH FREE CARRIERS HEATING IN BIPOLAR

SEMICONDUCTOR WAVEGUIDE..........oooiii ittt et e et e e st e e e bt e e e ab e e e st e e e s e bt e e e e sabee e sntaeeaateaaeas 289
F. F. Sizov, V. N. Dobrovolsky, V. V. Zabudsky, N. I. Momot, Yu. Y. Kamenev, Z. F. Tsybrii
D-10 OPTIMIZATION OF AN X-BAND TWTA USING MAGIC PIC-FDTD CODE........cccoceeiiiieeeieeeceee e 292

H. Farhang, M. Bardegar, A. R. Mohammad, H. Farahmandzad

D-11 ON RELAY-RACE INTERACTION BETWEEN STRIP ELECTRON BEAM AND

TRAVELLING WAVE IN TRANSVERSE MAGNETIC FIELD ......ccooiiiiiitiiiie et 295
G. A. Alexeev, L. V. Stulova

D-12 NEGATIVE DIFFERENTIAL CONDUCTIVITY OF SEMICONDUCTOR DIODE WITH

RESONANCE-TUNNEL BORDER ......ooiiiiiiiiii sttt ettt et s e e s bt e e e s bt e e e sabe e e s bt e e e e abeeesnbeeesbaeaennes 298
E. D. Prokhorov, O. V. Botsula
D-13 OSCILLATION EFFICIENCY OF TRANSFER ELECTRONS NITRID DIODES.........cccoviiiieeeveeeeiieee, 301

E. D. Prokhorov, O. V. Botsula

SESSION E: MICROWAVE AND MM WAVE ENGINEERING

E-1 HYBRID GENETIC ALGORITHM FOR FAST ELECTROMAGNETIC SYNTHESIS..........cccooiiiiiiis 304
A. V. Boriskin, R. Sauleau



E-2 DESIGN OF DIELECTRIC LENS ANTENNAS FOR MULTIBEAM APPLICATIONS.........cccooiiiiieeeiieees 308
A. V. Boriskin, R. Sauleau

E-3 SIZE EFFECT OF THE GROUND PLANE AND AXIAL COUPLING APERTURE ON THE

MONOPOLE ANTENNA PERFORMANCE ..ottt sttt sttt sttt st et e bt et sbe et e nbe e naean 311
M. M. Khruslov, I. Ivanchenko, L. P. Ligthart, A. M. Korolev, V. L. Pazynin, N. Popenko

E-4 A ULTRA-WIDEBAND MONOPOLE ANTENNA FOR WIRELESS APPLICATIONS .......cccccviiieriieeiee 315
Yu-Chia Chang, Chih-Yuan Wu, Chien-Ching Chiu

E-5 PARAMETRIC ANALYSIS OF H-PLANE HORN ANTENNA RADIATION ....cccooiiiiiiieeseie 317
A. S. Turk, O. M. Yucedag, O. Yurduseven

E-6 MILLIMETER-WAVE SINUSOIDAL SLOTTED WAVEGUIDE ANTENNA ... 320
A. O. Salman

E-7 POLARIZER BASED ON WAVEGUIDE WITH COMPLEX CROSS-SECTION......c.ccviiiiniinieiienieseenieine 324

L. A. Rud, K. S. Shpachenko

E-8 DEVELOPMENT OF A LOW COST 94GHZ IMAGING RECEIVER USING MULTI-LAYER

LIQUID CRYSTAL POLYMER TECHNOLOGY .....ooiiiiiiiiiiiiie ittt ane e 327
P. J. Rice, M. Black, D. Li, J. Yip, J. McNicol

E-9 DISTRIBUTION OF REACTIVE POWER DENSITY IN THE NEAR-FIELD REGION OF

APERTURE ANTENNAS WITH DIFFERENT ILLUMINATION LAWS ... 328
0. E. Ovsyannikova, A. V. Shishkova, N. N. Gorobets

E-10 ANALYTICAL REGULARIZATION METHOD AS A TOOL FOR CYLINDRICAL

ANTENNA DESIGN ...ttt h bt h et b a b bR b bt e bt e bt bt nb e b e e et e b e e bt eb e st b e et ebeane 331
Yu. A. Tuchkin, O. A. Suvorova, H. Yigit, F. Dikmen

E-11 INTEGRATED “PLANAR BOWTIE ANTENNA-BOLOMETER DETECTOR” SYSTEM

MODELING FOR THE TERAHERTZ RANGE ..ot 334
M. V. Sakhno, J. V. Gumenjuk-Sichevska, F. F. Sizov

E-12 CONCAVE DIFFRACTION GRATING FOR WHISPERING-GALLERY MODE

] = I T 1 1 USRS 337
0. I. Belous, A. I. Fisun, V. L. Pazynin, S. P. Sirenko, O. N. Sukhoruchko
E-13 ANALYSIS OF H-SLOT RESONATORS IN MICROSTRIP LINE GROUND PLANE........ccccoevvviniininnienennn 340

Yu. V. Rassokhina, V. G. Krizhanovski

E-14 CYLINDRICAL ANTENNA ARRAY WITH SLOTTED STRIP-FRAMED PATCHES FED BY

A MICROSTRIP LINE ... oottt bbb b e s s e b e e h e s bt e b b e bt e hb e bt e be e b e aab e b e nreen 343
A. Ye. Svezhentsev, V. V. Kryzhanovskiy

E-15 FREQUENCY SHIFT ENHANCEMENT IN LINEAR CHAIN OF COUPLED RESONATORS

WITH TIME DISCONTINUITY IN PERMITTIVITY Lottt sttt sbe e 346
N. K. Sakhnenko, A. G. Nerukh

E-16 DIELECTROMETER MEASURING CELL FOR INVESTIGATION OF LIQUIDS WITH

HIGH LOSSES AND HIGH DIELECTRIC CONSTANT DESIGNED IN FORM OF THE TWO -

LAYER SEMISPHERICAL TEFLON RESONATOR........cotiiiiiiit ettt 349
A. Ya. Kirichenko, A. E. Kogut, V. V. Kutuzov, I. G. Maksimchuk, S. O. Nosatyuk, V. A. Solodovnik

E-17 THE LONGITUDINAL SLOT CHARAKTERISTICS IN WAVEGUIDE WITH DIELECTRIC

LAYER, SITUATED PARALLEL TO ITS BROAD WALLS ...ttt 351
A. A. Lyakhovsky, L. P. Yatsuk, A. F. Lyakhovsky

E-18 ON POSSIBILITY OF CREATION OF MILLIMETER AND SUBMILLIMETER WAVES

ELEMENT BASE ON THE BASIS OF FOAM-DIELECTRIC LENS TRANSMISSION LINE.........ccccccovniiiniennnn. 354
L. B. Kniazkov, N. V. Ruzhentsev

SESSION F: RADIO ASTRONOMY AND EARTH’S ENVIRONMENT STUDY

F-1 THE OVERCOMING DIFFRACTION RESTRICTIONS TO ACHIEVE SUPERHIGH NEP

AND SUB-DIFFRACTION RESOLUTION IN TERAHERTZ FREQUENCY RANGE RECEIVING

SYSTEIMS e et bbb bbb bbb E e e s h £k R e bR a R R R R R Rt h b b n et 357
A. N. Vystavkin

F-2 SUPERCONDUCTING HOT-ELECTRON NANOBOLOMETER-SENSOR ARRAYS FOR

SUPERSENSITIVE IMAGING RADIOMETERS OF TERAHERTZ FREQUENCY RANGE..........ccccovvvviveinns 360
A. N. Vystavkin, A. G. Kovalenko, S. V. Shitov, O. V. Koryukin, I. A. Kon, A. A. Kuzmin, A. V. Uvarov, A. S. II’In
F-3 ASPECTROSCOPIC STUDY OF THE IRAS 05345+3157 BIPOLAR OUTFLOW SOURCE. ........cc..ccccvvven. 363

A. V. Antyufeyev, V. M. Shulga



F-4 GROUND-BASED AND SPACE OBSERVATIONS OF PLANETARY THUNDERSTORM

O I AV N I 2SR 366
V. Zakharenko, C. Milostnaya, A. Konovalenko, G. Litvinenko, G. Fischer, J.-M. GrieBmeier, P. Zarka, B. Ryabov,
D. Vavriv, V. Ryabov, H. Rucker, P. Ravier, M. Sidorchuk, B. Cecconi, A. Coffre, L. Denis, C. Fabrice, R. Kozhyn,
D. Mukha, L. Pallier, J. Schneider, V. Shevchenko, V. Vinogradov, R. Weber, V. Nikolaenko

F-5 GROUND-BASED MICROWAVE MONITORING OF THE ATMOSPHERIC OZONE.......c..ccccceevevveinenee. 369
S. B. Rozanov, S. V. Solomonov, E. P. Kropotkina, A. N. Lukin, A. N. Ignatyev

F-6 MILLIMETER-WAVE SPECTROMETERS FOR REMOTE SENSING OF OZONE AND

OTHER MINOR GASES OF THE ATMOSPHERE .........ccooitiiitiieie ettt ens 372
S. B. Rozanov, S. V. Solomonov, A. N. Ignatyev, E. P. Kropotkina, S. V. Logvinenko, A. N. Lukin, P. L. Nikiforov, A.
M. Shtanyuk

F-7 GROUND-BASED 3 MM-WAVE RADIOMETER FOR SPECTROSCOPIC OBSERVATIONS

OF ATMOSPHERIC OZONE AND CARBON MONOXIDE ......ccceeiiiiiesiise e esee e ste e ses e snee e e sneaesee e 375
V. I. Piddyachiy, V. M. Shulga, V. V. Myshenko, A. M. Korolev, A. V. Myshenko, A. V. Antyufeyev

F-8 MATRIX 4-ELEMENT SIS RECEIVER OF THE 3MM WAVELENGTH RANGE FOR THE

RT-22 TELESCOPE ...ttt sttt b s b e st s b a1t ke e 14 b e a8t e ke a8t e b e e Rt e e bt e bt e ke e Rt e s be e s be e b e e nb e s benre e bennean 378
I. V. Lapkin, V. Y. Belitsky, I. I. Zinchenko

F-9 OPTICAL AND DIFFRACTION SIMULATION TECHNIQUES FOR LARGE MULTIBEAM

[ 0 O 1 ] = PSSR 381
M. K. Lebedev, V. Khaikin, A. Boag, C. Letrou

F-10 A WIDEBAND RECEIVER-MODULE FOR PASSIVE MM WAVE IMAGING ARRAY::

OPTIMIZATION AND TEST RESULTS ... oottt ettt ettt et saa e te e e e ae e snaeeteesnsaansaesnaeesneesnsaanes 384
V. Khaikin, V. R. Zakamov, V. I. Shashkin, S. E. Kuzmin, V. N. Radzikhovsky

F-11 SOME FEATURES OF ARTIFICIAL IONOSPHERE TURBULENCE EXCITED BY THE

SURA HEATING FACILITY ittt sttt sttt be a1 e ke e s e sb e e b e ke et e s b e et s b e e st e s beerbesbeebenbeenes 387
V. L. Frolov

F-12 AN EFFECTIVE 34-38GHZ FEED HORN FOR TWO-DIMENSIONAL MULTI-BEAM

FOCAL PLANE ARRAY AT RATAN-600 RADIO TELESCOPE.........oooo et 390
R. Chernobrovkin, N. Popenko, V. Khaikin, M. Nakhimovich, C. Granet

F-13 DIAGNOSTICS OF PLASMA OF A FLARE ON RADIATION IN MM AND ULTRA-VIOLET

L NN RSB 393
A. V. Antonov, Yu. M. Gerasimov

F-14 MILLIMETER RADIO ASTRONOMY AS A PROBE FOR CONVECTIVE ZONE OF THE

0. V. Arkhypov, A. V. Antonov

F-15 APPLICATION OF PHASE DISTORTION AUTOCORRELATION FOR UNDISTORTED

OBJECT IMAGE RECONSTRUCTION IN THE OBSERVATION THROUGH A MEDIUM WITH

RANDOM INHOMOGENEITIES OF REFRACTION INDEX ...ttt ste e see e snee e snes e nnee e 399
Yu. V. Kornienko, S. I. Skuratovskiy

F-16 INVOLVEMENT OF ALTIMETRIC INFORMATION INTO PLANET SURFACE RELIEF

RECONSTRUCTION FROM A SET OF IMAGES .....ooiiiiie ittt sttt anean 402
I. A. Dulova, N. V. Bondarenko, Yu. V. Kornienko

F-17 THE CAPABILITIES OF THE CALCULATED APPROACH FOR THE ASTROCLIMATIC

ASSESSMENT IN RADIOASTRONOMY ...ttt ittt sttt saee s e s teeabeessteasteesseeebeessaeeteesnseeneesneas 405
A. S. Mikhailov, N. V. Ruzhentsev

F-18 STATE OF PLASMA IN IMPULSIVE PHASE OF SOLAR FLARE ......cco ittt 408
A. V. Antonov, G. V. Bezuglaya, Yu. M. Gerasimov, Yu. V. Karelin

F-19 MIDDLE ATMOSPHERE ELECTRIC FIELDS ABOVE A G-SHAPED STROKE.........c.ccccveviiviiieiiesreene 411

I. G. Kudintseva, A. P. Nickolaenko, Masashi Hayakawa

SESSION G: SCIENTIFIC, INDUSTRIAL AND BIOMEDICAL APPLICATIONS

G-1 SUBSURFACE TOMOGRAPHY IMAGING AT SUB-TERAHERTZ AND TERAHERTZ

FREQUENC Y ...ttt bbbttt h bbb e e h e E ek h e E b e e bt e b e e bbbt bttt e b e eb e bbb et eb e n et 414
A. A. Vertiy, H. Cetinkaya, M. Tekbas
G-2 DOPPLER RADAR METHOD FOR GAS-DISCHARGE PLASMA RESEARCH ......cccccoiiiiiiiieecc 418

S. Khomenko, M. O. Khorunzhiy, A. N. Kuleshov, B. P. Yefimov

G-3 COMPACT MILLIMETER-WAVE DISTANCE AND SPEED MEASUREMENT SENSOR

FOR RAILWAY APPLICATIONS ...ttt bbbt b e b e s bt e b e sb e s b e e he e et e e b e nbeesnenbeannas 421
A. S. Vasilev, A. V. Varavin, G. P. Ermak, I. V. Popov



G-4 RECORDING OF ELECTROMAGNETIC FIELD DISTRIBUTION IN 1D-PERIODICAL

STRUGCTURES ... oottt ettt s e et e st e et e sae e e teessee e seeaseeenseeaRee e s eeamte e seeeseeeaneeenseeaseeesseenneeentaenrennnseenn 424
S. Yu. Polevoy, S. V. Chernovtsev, M. K. Khodzitskiy, S. Tarapov

G-5 TIME DOMAIN REFLECTOMETRY TECHNIQUE FOR DIELECTRIC MEASURMENT .....c..ccocvvivveiiens 427
A. C. Kumbharkhane

G-6 MILLIMETER WAVE MEASUREMENT OF HIGH LOSS LIQUIDS PERMITTIVITY ..ocociivviiiiiiiieicn 430

Z. Eremenko, V. Skresanov, A. Shubnyi, V. Glamazdin

G-7 MICROWAVE - TO - SUBMM WAVE REFLECTION AND TRANSMISSION

COEFFICIENTS FOR INVESTIGATION OF BIOCHEMICAL WATER SOLUTIONS. ..o 433
A. 1. Gubin, S. Vitusevich, N. Klein, A. A. Lavrinovich

G-8 APPROXIMATING PROPERTIES OF ARTIFICIAL NEURAL NETWORK IN TIME

DOMAIN FOR THE ANALYSIS OF ELECTROMAGNETIC FIELDS REFLECTED FROM

MODEL OF HUMAN BODY SURFAQCE ...ttt bbbt 437
O. M. Dumin, D. V. Shyrokorad, O. O. Dumina, V. A. Katrich, V. I. Chebotarev
G-9 INTERACTION OF LOW LEVEL LASER RADIATION WITH BIOLOGICAL SYSTEMS..........coeeinene 440

A. Michtchenko, M. Hernandez-Vizuet

G-10 INFRARED LASER RADIATION (L=980NM) APPLICATION FOR

PHOTOBIOSTIMULATION OF WHEAT SEEDS (TRITICUM AESTIVUM L)...ccooiiiiiiiiieet e 443
M. Hernandez-Vizuet, A. Michtchenko

G-11 APPLICATION OF INFRARED-PULSED LASER RADIATION WITH WAVELENGTH

L=904NM TO STIMULATE THE GROWTH OF WHEAT SEEDS .......c..coiii ittt 447
A. Michtchenko, M. Hernandez-Vizuet

G-12 THE PHENOMENOLOGICAL MODEL MICROWAVE DRYING KINETICS OF FOOD

PRODUCTS ..ttt e e e e e ettt e e et b e e e sabee e e ateeeeesbeeeeaabe e e e teeeeasseeeesabeee s teeeeassseeesabeeeansbeeeassbeeesnbaeeanteeeannes 450
T. Dunaeva, A. Manturov

G-13 MILLIMETER WAVE TECHNIQUE FOR NON-DESTRUCTIVE SI WAFER

HOMOGENEITY CHARACTERIZATION ...ttt ettt ettt e e et e s tae e s e tta e e e etae e s sabaeessabeeesnbaeesasbaeeannes 453
A. Laurinavicius, V. Derkach, T. Anbinderis
G-14 NEAR-FIELD MICROSCOPY AT MILLIMETER WAVES .........oooi ittt sne e 457

V. Derkach, R. Golovashchenko, O. V. Goroshko, V. Korzh, T. Anbinderis, A. Laurinavicius

G-15 COUPLED DISK, HALF-DISK AND SPIRAL RESONATORS WITH WHISPERING

GALLERY-LIKE IMODES ...ttt sttt ettt ettt e e e e st e e e ettt e e e bt e e e sab e e e e tbaeeebbeeesabeeeabbeeeesabeeeanteeeaateaaeas 460
0. V. Goroshko

G-16 USING OF GUNN DIODE BASED SELF-OSCILLATOR IS STABILISED BY QUASI-

OPTICAL DIELECTRIC RESONATOR FOR DETERMINATION OF DIELECTRIC

PARAMETERS OF LIQUIDS ...ttt sttt e st e et e e st e st e e st e et e e sateenbeesteeesteesneeenteesnneesneannreenres 463
A. Ya. Kirichenko, E. V. Krivenko, V. I. Lutsenko, 1. V. Popov

G-17 AN OPEN RESONANT SYSTEM FOR PERMITTIVITY MEASUREMENTS IN THE

MILLIMETER WAVE RANGE ...ttt ettt s e st e st e et e e st e st e e s ba e e beesabeebeesrneesaeesnreenres 466
A. Yu. Popkov, I. K. Kuzmichev

G-18 OPTIMIZATION OF COMPLEX FOR HIGH-LOSS SUBSTANCE PERMITTIVITY

IMEASUREMENTS .ttt e e et e e e bt e e e e bte e e sabeeeaateeeeebeeeesabeeeabeaeeassbeeesabeeeansbaaeasbeeesabeeesnbanaanes 469
P. S. Krasov, E. A. Arkhipova, A. I. Fisun

G-19 CELL FOR MEASUREMENT OF DIELECTRIC PERMITTIVITY OF SOLUTIONS ..o, 471
G. M. Glibitskiy, V. Ya. Maleev, E. V. Izhyk

G-20 ENERGY OF ACTIVATION OF SACCHAROSE IN SOLUTIONS .....oooiiiiecce et sne e 472

G. M. Glibitskiy

G-21 EFFECT OF COMBINED TERA- AND GIGAHERTZ IRRADIATION ON HEMOLYTIC

FEATURES OF HUMAN ERYTHROCYTES IN VITRO ......oo ittt ettt save e sntaa e 473
A. Kondakova, T. Telichko, N. Dreval, V. Kolesnikov, V. Korzh

G-22 INVESTIGATION OF MULTICOMPONENT PLASMA PARAMETERS BY MICROWAVE

IMIETHODS. ...ttt et e e e e e ettt e e ettt e e e st e e e e ebeeeeesbbeeesabeeeabbeeeasbteeesabeeesabaeeeessbeeesabeeeabbeeeassbeeesabeeesnbeneanes 474
Yu. V. Kovtun, A. I. Skibenko, E. I. Skibenko, Yu. V. Larin

SESSION H: R-FUNCTIONS, ATOMIC FUNCTIONS, WAVELETS, FRACTALS

H-1 EXPERIMENT DESIGN FRAMEWORK FOR SUPER-HIGH RESOLUTION IMAGING
WITH THE GEOSTAR CONFIGURED SENSOR ARRAY DATA ..ottt ta et 477
Y. V. Shkvarko, V. E. Espadas



H-2 AGGREGATED CONVEX REGULARIZATION AND VARIATIONAL ANALYSIS

TECHNIQUE FOR ENHANCEMENT OF MM WAVEBAND REMOTE SENSING IMAGERY .......cccccovvvvvnnen. 480
Y. V. Shkvarko, J. Tuxpan, S. R. Santos

H-3 OPTIMIZATION OF STATISTICAL PROCESSING RADAR-TRACKING SIGNALS WITH

USE KRAVCHENKO’S WEIGHT WINDOWIS .......ooiiit ettt ettt sttt ae e sva e sate e sta e snta e saaesaaeesbaesnaeennnesnnas 483
V. K. Volosyuk, V. V. Pavlikov

H-4 KRAVCHENKO WEIGHT FUNCTIONS IN PROBLEMS OF RESTORATION RADAR

IMAGES AT THE MODIFIED SYNTHESIZING APERTURE ...ttt 486
V. K. Volosyuk, V. V. Pavlikov

H-5 GENERALIZED KRAVCHENKO-KOTEL’NIKOV SAMPLING THEOREM FOR

INTERPOLATION OF SIGNALS WITH COMPLEX SHAPE ......co ottt 489
V. F. Kravchenko, O. V. Kravchenko, A. R. Safin

H-6 ANEW CONSTRUCTION OF SOLUTION OF SCHRODINGER EQUATION ON THE BASIS

OF ATOMIC FUNCTIONS ...ttt ettt s ettt s et e e st e e ste e s abe e beeeaae e sa e e sabeesbeeasbeesasesabeeateeesseesaeeenbaesnneenreens 492
V. F. Kravchenko, O. V. Kravchenko, A. R. Safin

H-7 ATOMIC FUNCTIONS, PHASE LOCKED LOOPS WITH SAMPLES AND ARNOLD

TIONGUES. ...ttt e e et e e e et e e e sbee e e ettt e e e eabeeesabeeeeaseseeeasbeeesabeeeeasseeeeaabeeeanbaaeeasseesasbeeesataeeanneeas 495
M. V. Kapranov, V. F. Kravchenko, O. V. Kravchenko, A. R. Safin

H-8 ANALYTICAL KRAVCHENKO WAVELETS IN THE DIGITAL UWB SIGNAL

PROGCESSING ...ttt ettt ettt e e ettt e e e st e e e ebeee e e bbe e e sabeeeaabaeeeesbeeeesabee e s baeeeassbeeesabeeeaabbaeeassreeesabeeeanbasennes 498
D. V. Churikov

H-9 ATOMIC FUNCTIONS IN PROBLEMS OF INTERFERENCE UWB SIGNAL RECEIVING..............c........ 501
D. V. Churikov

H-10 MODIFIED NAGY KERNELS IN DIGITAL UWB SIGNAL PROCESSING...........ccociiiiiiii e 503

V. F. Kravchenko, D. V. Churikov

H-11 A ROBUST DETECTION IN THE PRESENCE OF MULTIPLE NARROWBAND SOURCES

OF EXTERNAL INTERFERENCES WITH UNKNOWN POWERS .......coiiie e see e 506
V. Golikov, O. Lebedeva, A. Castillejos Moreno, D. Mufioz Rodriguez, M. Salvador Islas

H-12 NUMERICAL RESEARCHES RESULTS OF THE FLAT REFLECTIVE ANTENNA ARRAY

OF THE COMBINED RADIATORS OBTAINED ON BASIS OF MATHEMATICAL MODEL........ccocvvvviiininne 509
A. O. Kasyanov , M. S. Kitaiskiy

H-13 TENSOR B-SPLINE RECONSTRUCTION OF MULTIDIMENSIONAL SIGNALS FROM

LARGE IRREGULARLY SAMPLED DAT A ... oottt s ettt ea et e e et essaa e sneeantaesneeanseesnaeesseesneeenseenneas 512
0. V. Morozov, P. Hunziker

H-14 NOISE SUPPRESSION BY USE THE RANK M-TYPE L-FILTER IN THE WAVELET

F. J. Gallegos-Funes, M. G. Beltran-Campos, R. Cruz-Santiago, V. Ponomaryov
H-15 STEGANOGRAPHIC METHOD BASED ON WAVELETS AND CENTER WEIGHTED

IMEDIAN FILTER ..ottt bbb bbb b e b e b e b b s b e e e b e bbb b s 518
F. J. Gallegos-Funes, B. E. Carvajal-Gamez, J. L. Lopez-Bonilla, V. Ponomaryov

H-16 RECONSTRUCTION OF THREE-DIMENSIONAL OBJECTS USING VIDEO SEQUENCES................... 521
E. Ramos, V. Ponomaryov

H-17 IMAGE SEGMENTATION USING FUZZY CLUSTERING MEANS TECHNIQUES..........c.cooiiiiniiien. 524

D. Sanchez, V. Ponomaryov
H-18 APPLICATION OF THE WAVELET TRANSFORM FOR PROCESSING SPECKLE

PATTERNS IN THE ANALYZING OF SURFACE ROUGHNESS .........ccooiiiieieit et 527
V. K. Volosyuk, E. A. Aksyonov, A. A. Shmatko

H-19 DIGITAL SPECKLE-INTERFEROMETRIC CONTACTLESS MEASURER ........cccooiiiiiiicceen 530
V. K. Volosyuk, A. A. Shmatko, E. A. Aksyonov

H-20 RECOGNITION FPGA SYSTEM FOR DETECTION OF ANOMALIES IN MAMMOGRAMS.................. 533

Y. Suarez-Hernandez, Gonzalo Duchen, V. Ponomaryov

SESSION W: WORKSHOP ON TERAHERTZ TECHNOLOGIES AND SPECTROSCOPY OF
COMPLEX MEDIA

W-1 THEORETICAL AND EXPERIMENTAL INVESTIGATIONS OF SUBMILLIMETER CW

GYROTRONS ..ttt e e ettt e e ettt e e ettt e e e sbeeeeatbeeeeeateeesabaeeaasseeeasbeeeaabeseaaseseeassbeeeabeeaaassaeeesbaeesnteeeatenaaas 536
M. Glyavin, A. N. Kuftin, O. V. Maligin, V. N. Manuilov, M. Moiseev, A. Sedov, V. E. Zapevalov, N. A. Zavolsky

W-2 TWO LAYER ONE-DIMENTIONAL WIRE GRATINGS APPLICATION AS ATHZ LASER

OUTPUT MIRROR. ...ttt ettt e et e e s bt e e ettt e e e ta b e e e sabaeeaabbeeeeebbeeesabeeeeabeaeeesbesesabeeeeaabaeeesabeeesabeeesateeeenn 539
S. A. Andrenko, Yu. E. Kamenev



W-3 ELECTRODYNAMIC PARAMETERS MEASURING OF ONE-DIMENSIONAL WIRE

GRATINGS IN THZ RANGE ...ttt bttt b e b bttt b e e e e bt e et e be e b e s bt e e e e b e et e sbe e beabeenbesreenes 542
S. A. Andrenko, Yu. E. Kamenev

W-4 CALCULATION OF TRANSMITTED CHARACTERISTICS FOR METAL WAVEGUIDES

IN TERAHERTZ RANGE ...t bbbt b bt b ettt b bbbt 545
A. V. Volodenko, O. V. Gurin, A. V. Degtyarev, V. A. Maslov, V. A. Svich, A. N. Topkov

W-5 DUAL-LAYER GRID POLARIZERS FOR MM AND SUB-MM WAVES: THEORY AND

EXPERIMENT .ttt h s bbb e b h b e o1 b e e R b e b e e b e Rt ea bt b e e h et b e b e s b e e s e b e e e b e et b ane s 549
V. B. Yurchenko, M. L. Gradziel, J. A. Murphy

W-6 MEASUREMENTS OF ELECTROMAGNETIC PROPERTIES OF MAGNETICALLY

FUNCTIONALIZED MULTI-WALL CARBON NANOTUBES ........cooiiieie ettt 552
V. Labunov, E. Prudnikova, V. Karpovich, V. Rodionova, O. Tanana

W-7 ATMOSPHERE CONTINUUM ABSORPTION INVESTIGATION AT MM WAVES.........ccccooviiniiiiiiinns 555
E. A. Serov, M. A. Koshelev, V. V. Parshin, M. Yu. Tretyakov

W-8 A FAST SCAN SYNTHESIZER-BASED MICROWAVE SPECTROMETER ..ot 558

E. A. Alekseev, R. A. Motiyenko, L. Margulés

W-9 EXPLORATION OF OPTICAL PULSE PROPAGATION THROUGH THE CUBICALLY

NONLINEAR IMEDIA ..ottt b et b e b e s e b e e R b e e b e e R e e b e e R b e eb e e R e e bt e ab e nbeehe e eb e enbenbeesnenbeannan 561
K. S. Meshkov

W-10 DIELECRIC PROPERTIES OF THE COMPOSITES ON THE BASE OF CARBON

NANOTUBES AND POLYPROPYLENE AT FREQUENCIES 10-300 GHZ AND TEMPERATURES

B. M. Garin, I. A. Chmutin, V. V. Meriakri, B. A. Murmuzhev, E. E. Chigryai, M. P. Parkhomenko, V. S. Solosin, S.
V. Von Gratowsky, N. A. Fedoseev, Chen Wang, Jingsong Zhu
W-11 ELECTROPHYSICAL PROPERTIES OF NEMATIC LIQUID CRYSTALS UNDER
STATIONARY AND MICROWAVE ELECTRIC AND MAGNETIC FIELDS IN THE

MILLIMETER WAVEBAND ... .ottt ettt sttt b et b e s bt b e bt e st e sb e e s e e e bt e st e s b e e st e ek e enbenbe et nbeanean 567
M. P. Kukhtin, E. Chernyakov, A. G. Nerukh, L. N. Lisetski, A. I. Kocherzhyn

W-12 FORMATION OF A BACKWARD WAVE IN METAMATERIAL ...coociiiiieiitieeeeee e 569
D. Belozorov, M. Khodzitsky, P. Belov, S. Tarapov

W-13 PHOTONIC CRYSTALS BASED ON MANGANITE-PEROVSKITE STRUCTURE..........cccocvviiiiiiiiiiies 572

A. V. Strashevskyi, M. Khodzitsky, S. Tarapov

W-14 EFFECT OF NEGATIVE INDEX OF REFRACTION IN THE PROPAGATION OF

ELECTROMAGNETIC WAVES ... .ottt h e b et b e st b e s e bt s b e s bt st e e bt e st e s bt e se e et e enb e s b e e snenbeenras 575
M. F. Ubeid, M. M. Shabat

W-15 THE POSSIBILITY OF CHERENKOV RADIATION GENERATION IN A PHOTONIC

CRYSTAL FORMED BY PARALLEL METALLIC THREADS ........ccooot ittt e 578
V. G. Baryshevsky, E. A. Gurnevich

W-16 THE ELECTROMAGNETIC PROPERTIES OF A STRUCTURE WITH DISK METAL

IMPLANTS IN FREQUENCY RANGE OF 38-52 GHZ ...t 581
0. O. Drobakhin, V. V. Alekseev

W-17 INTERACTION OF ELECTROMAGNETIC WAVES IN A WAVEGUIDE WITH VERY

THIN WIRES. ... oottt bbbttt b e b b etk e R b e S h e a4 e e E e A b e eh £ e b e e b e oAb e eh e e e b e e b e et e eheenbeebe e besbtenbenbeen 584
He Shi, S. N. Shulga, N. G. Kokodiy, N. N. Gorobets, V. I. Kiiko, A. Yu. Butrym

W-18 MODELING OF PLANE ELECTROMAGNETIC WAVE SCATTERING BY DIELECTRIC

AND META-MATERIAL CYLINDERS ...ttt b e b ane e b e 587
E. A. Velichko, A. P. Nickolaenko

W-19 FREQUENCY-SELECTIVE PROPERTIES OF THE FLAT SCREEN OF A FINAL

THICKNESS WITH COAXIAL-SECTOR APERTURES........coi it 590
J. V. Antonenko, A. V. Gribovskiy

W-20 INVESTIGATION OF SURFACE OSCILLATIONS IN PHOTONIC CRYSTAL BOUNDED

WITH THIN MANGANITE FILM .otttk b bbbt b et n et ebe b 593
G. O. Kharchenko, M. K. Khodzitskiy, S. V. Nedukh

W-21 INFLUENCE OF DISSIPATIVE PROCESSES ON THE PROPAGATION OF

ELECTROMAGNETIC WAVES IN A MAGNETIC FINE-STRATIFIED STRUCTURE ........cccooiiiiiniiicienn 596
A. A. Girich, M. Khodzitsky, O. V. Shramkova, S. Tarapov

W-22 IS THE DRUDE-LORENTZ MODEL ADEQUATE FOR A METALLIC SLAB WITHIN

TERAHERTZ/INFRARED FREQUENCY RANGE? ...ttt sttt sttt sva et sveenesre e sneennesre e 599
N. M. Makarov, A. Paredes-Juarez, F. Diaz-Monge, F. Pérez-Rodriguez
W-23 HIGH FREQUENCY PROPERTIES OF AMORPHOUS MICROWIRES. .........cccccoieiiir e 602

S. A. Baranov



W-24 MAGNETORESONANCE FEATURES OF STRONTIUM-DOPED LANTHANUM

MANGANITES-PEROVSKITES IN MICROWAVE BAND ..ottt sttt nnee s 605
S. V. Nedukh, A. A. Girich, A. A. Kharchenko, M. Khodzitsky, S. Tarapov, A. N. Pogorily, A. I. Tovstolytkin, A. G.
Belous

W-25 AMBIPOLAR SEMICONDUCTOR RECEIVER APPLICATION IN THZ RANGE.........ccccovivviienieiiee 608

Yu. E. Kamenev, V. Korzh, F. F. Sizo, N. I. Momot

W-26 ON THE POSIBILITY OF DESIGNING AND DEVELOPING A THZ-RANGE COAXIAL

IMAGNETRON ...ttt e ettt e e ettt e e e beeeeettee e e bteeesabeeeabeeeeasseeeesabeee e beseeasseeeesabeeeaassaaeansseessnbaeesnseneanes 610
A. A. Gurko, V. D. Yeryomka

W-27 DETECTION OF SMALL DEFECTS BY THZ-WAVES FOR NON-DESTRUCTIVE

TESTING IN DIELECTRIC LAYERED STRUCTURES .......oooii ittt sttt sna e e snee s 614
I. S. Scherbatko, Ye. M. Kuleshov

W-28 TERAHERTZ TIME-DOMAIN SPECTROSCOPY OF TESTOSTERONE, ESTRADIOL

AND ESTRIOL ... ..ottt e st e e e et e e e be e e e e ttee e e aab e e e s beeeesaeeeeesabeeeaateeeeastseeesabaeesabseeeassseessabeeeanteeeanes 616
0. P. Cherkasova, M. M. Nazarov, A. A. Mankova, E. V. Fedulova, V. A. Volodin, V. A. Minaeva, B. F. Minaev, G.
V. Baryshnikov

W-29 THE SPURIOUS-MODE FILTER OF A THZ-RANGE HOLLOW DIELECTRIC

WAVEGUIDE . .......cccii ettt et e ettt e bt e st e e et e e be e sab e e be e et ee e beesabe e beeerbe e beesabeeabeeesbeesabeenbeeataeebeesaeeenres 619
A. |. Goroshko
W-30 KLINOORBICTRON - TERAHERTZ RANGE OSCILLATOR ...ttt 622

V. D. Yeryomka, A. V. Gurevich, A. A. Kurayev, A. K. Sinitsyn
W-31 SUBMILLIMETRIC-WAVE MAGNETRON OSCILLATOR: SIMULATION OF ITS

SPECIFIC FEATURES ...ttt bbbttt b et h e et bt e R bt sb e e et e b e e bt sb e e se e e b e e bt e beebeebe e b e saeenes 625
V. D. Yeryomka, M. A. Kopot’, O. P. Kulagin

W-32 TERAHERTZ RANGE COAXIAL KLINOOROTRON OSCILLATOR .....oiiiiiiiiiie e 629
A. A. Kurayev, A. K. Sinitsyn, A. O. Rak, V. D. Yeryomka

W-33 MILLIMETER WAVEBAND SPECTROSCOPY OF LIQUID HE T ....ccceoiiiiiiiiieeseseeees e 632

A. S. Rybalko, S. P. Rubets, E. Ya. Rudavskii, V. A. Tikhiy, R. Golovashchenko, V. Derkach, S. Tarapov, O. V.
Usatenko, Yu. M. Poluektov

W-34 STRUCTURAL AND MAGNITO-RESONANCE PROPERTIES OF INDIUM PHOSPHIDE...................... 635
B. Bekirov, 1. Ivanchenko, V. Kidalov, N. Popenko, Ya. Suchikova

W-35 OUT-OF-PLANE SPIN ALIGHNMENT IN ULTRATHIN FILMS OF SODIUM-DOPED

MANGANITES AS EVIDENCED BY FMR MEASUREMENTS........coiiiiiiiie s 638
A. I. Tovstolytkin, A. M. Pogorily, V. V. Dzyublyuk, D. I. Podylalovskii, A. 1. Matviyenko

W-36 TIME-DEPENDENT REGISTRATION OF IONIZATION CURRENT FOR

SPECTROSCOPY OF RYDBERG ATOMS ...ttt bbb bbb 641
S. F. Dyubko, E. A. Alekseev, V. Zakharenko, N. L. Pogrebnyak, A. S. Kutsenko, I. I. Ryabtsev

W-37 TRANSPORT OF SINGLE-WALLED CARBON NANOTUBE TRANSISTORS AFTER

GAMMA RADIATION TREATMENT FOR HIGH-SPEED APPLICATIONS ..ot 643
V. A. Sydoruk, M. V. Petrychuk, B. A. Danilchenko, A. Offenhaeusser, S. Vitusevich

SESSION Y: KHARKOV YOUNG SCIENTISTS CONFERENCE (YSC*10)

Y-1 ANOMALOUS DISPERSION OF WAVES PROPAGATING IN MULTILAYER METAL-
DIELECTRIC STRUGCTURES ... .ottt ettt sttt b et b et b e s e bt e st e s bt s e e e bt e st e sbe e b e e st e e nbenbeesaesbeaneas 646
R. N. Denisyuk

Y-2 MULTIFUNCTIONAL DISCHARGE SYSTEM FOR LOW TEMPERATURE FORMATION

OF CARBON NANOSTRUGCTURES ..ottt bbbt e bbbt e b e b e e b et 647
I. V. Korotash, D. Yu. Polotskiy, E. M. Rudenko, V. F. Semenyuk
Y-3 DETECTION OF GAS DISSOLVED IN WATER ..ottt 648

Yu. P. Machekhin, S. K. Kukhtin

Y-4 INVERSE COMPTON SCATTERING OF POWER-LOW PHOTON SPECTRUM FOR

ASTROPHYSICAL APPLICATION ...ttt sttt sttt sb et bbb e se e ebees e s b e e s e e bt eneenbesbeenbesseenaesreen 651
M. S. Mykhailova, V. M. Kontorovich

Y-5 COHERENT POPULATION TRAPPING AS A BASE FOR MODULATION

MULTIFREQUENCY RADIATION ..ottt sttt sttt steesnbeesbeeesteesnaeanbeesbaeeteesnbeenbeessaeenneennseenses 652
E. V. Vozniuk, Yu. P. Machehin
Y-6 THEORETICAL STUDY OF METHYLIDENE RHODANINE TAUTOMERISM .........cooiiiiiiiiiiieec e, 653

G. V. Baryshnikov, B. F. Minaev, V. A. Minaeva



Y-7 THE GENERATION OF REACTIVE OXYGEN SPECIES AND INDUCTION OF LIPID
PEROXIDATION IN HUMAN LYMPHOCYTES UNDER THE INFLUENCE OF CARBON

NANOTUBES ...ttt et e s e et e e et e e e teesa b e e teeeseeesaeesate e seeesteeaaeeenbeeaRee e teesnseenteeanneesneenneeenres 654
E. V. Zhornik, L. A. Baranova, V. P. Emelyanova, I. D. Volotovsky
Y-8 CURRENT SENSIVITY OF SI MOSFET TO TERAHERTZ IRRADIATION ....cooiiiiiiiiiieie e 655

D. B. But, O. G. Golenkov

Y-9 SPECTRAL THEORY APPLICATION TO THE CONSTRUCTION OF NEW TYPES OF

FREQUENCY SYNTHESIZERS OF MILLIMETER WAVES MADE ON THE PHASE LOCKED

IO L0 = T TS SRS P TP OUPPRRPP 656
0. V. Kravchenko, A. R. Safin

Y-10 ENERGY SPECTRA, RELAXATION TIMES AND OPTICAL MATRIX ELEMENTS OF QW

CDTE/HG,.xCDTE/CDTE FOR DIRECT AND INVERTED BAND SCHEMES. ..........cccccoiiiiiiieceeee e 657
E. O. Melezhik, J. V. Gumenjuk-Sichevska

Y-11 AMPLITUDE-FREQUENCY CONVERSION OF SEMICONDUCTOR LASER

MICROWAVE MODULATION ..ottt b bbb sb e e b e b s bt e s e b e e b e s b e e e abeenres 658
M. V. Orda-Zhigulina
Y-12 TORCH DISCHARGE ACTIVE RESISTANCE AND IGNITER VOLTAGE DEFINITION.......cccccoeeniniene 659

A. O. Puzanov, A. N. Kuleshov, M. O. Khorunzhiy, B. P. Yefimov

Y-13 SOME PECULIARITIES OF HARD EXCITATION REGIME IN 2 MW 170 GHZ CW

COAXIAL GYROTRON FOR ITER ...ttt ettt ettt e ettt e e st e e e e tt e e e e eab e e e s abae e s ebteeeesabeeesnbeeesarraeens 660
V. I. Shcherbinin, G. I. Zaginaylov

Y-14 IMPEDANCE DETERMINATION OF HIGH-TEMPERATURE SUPERCONDUCTOR FILM

BY COMBINED MICROSTRIP RESONATOR......c.ooiiiiiiiiiet it ane s 661
A. Vakaliuk, A. Kalenyuk, O. Prokopenko, V. Pan

Y-15 MICROWAVE NDT OF EXFOLIATION IN ADIELECTRIC PLATE ..ot 662
V. R. Dzhala, L. I. Kapko

Y-16 HELIOGRAPH OF RADIO DECAMETER WAVELENGTHS ...ttt 663
A. A. Koval

Y-17 ELECTRIC FIELD ENHANCEMENT COMPUTATION FOR INTEGRATED DETECTOR

OF THZ RANGE ...ttt bt a ekt bt b e b e a e bt b bbbttt e bt e bbb et e s e bt 664

M. V. Sakhno, J. V. Gumenjuk-Sichevska
Y-18 COMMUNICATION OF CHARACTERISTICS OF RADIATION AND DISPERSION OF A

LATTICE OF FLAT WAVE GUIDES.........o oottt ettt ettt e e et e e et e e e s ba e e e eab e e e e tae e e sabeeeabaeaesnneeas 665
A. V. Sheverova
Y-19 MODELING OF TRANSIENTS IN CYLINDER WITH TIME-VARYING PLASMA .......ccooeeiiiiieieeeeieen 666

N. P. Stogniy, N. K. Sakhnenko
Y-20 MODELLING OF EXCITER’S INFLUENCE ON CHARACTERISTIC OSCILLATION

FREQUENCIES FIELD STRUCTURES IN DIELECTRIC RESONANCE RADIATORS......c.cccceiiiiienieeenie e 667
E. Yakovenko

Y-21 DOUBLE FREQUENCY SOUNDING OF LIQUID PRECIPITATION .....ccoiiiiiieiet et 668
A. Linkova

Y-22 ALGORITHM OF DATA PROCESSING IN GPR ..ottt ettt ettt 669
Y. Shkvyrya

Y-23 THE ELABORATION OF THE MODEL OF THE RETRANSMITTTER MONITORING

IMEASURING SYSTEM ...ttt e ettt e e e e e ettt e e e s b e e s ebae e e e bteeesabeeeaabaeeeesbbeeesabesesbbeeeassbeeesabeeeabaseaanes 670

D. Velychko, S. Scherbina

Y-24 COMPARATIVE ANALYSIS OF REGRESSION LINE FITTING ALGORITHMS IN BLIND

METHOD OF MIXED NOISE VARIANCE EVALUATION IN RADAR IMAGES........cccccoioiiiiiieieene e 671
V. V. Zabrodina, S. K. Abramov, K. D. Abramov

Y-25 SIGNAL PROCESSING ALGORITHMS IN STEPPED FREQUENCY CONTINUES WAVE

GROUND PENETRATING RADAR ...ttt sttt ettt e et essteeste e asteesseeanaeesseeanteeaneeanseessanesseesneeanseesneeensenans 672
A. A. Zelensky, A. V. Sugak, V. G. Sugak

Author Index





