CEHCOPHA s
EJIEKTPOHIKA

HO. 1 O I i'

------
e A
! e N
N (% A
1 i

- - N : —
LG )

"9 of |
bl & Gk - T b
' - 7& "'":! mi-"l
- IH’:}-’ -E'.;li— Bl i
i 1o ¥ o u o AR

2005 - No2



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

ISSN 1815-7459
MIHICTEPCTBO OCBITU I HAVKU YKPATHU

Odessa I. I. Mechnikov National
University

SENSOR ELECTRONICS
AND MICROSYSTEM
TECHNOLOGIES

Ne 2 « 2005

Scientific and Technical Journal

3acHosBanuii 13.11.2003 poxky.

UDC 681.586

Founded by Odessa I. I. Mechnikov
National University

Certificate of State Registration
KB No 8131

Editor-in-Chief
Smyntyna V. A.

Vice Editor-in-Chief
Lepikh Ya. I.

Editorial Board:

Balaban A. P. — (Odessa, Ukraine,
responsible editor)
Blonskii I. V. — (Kiev, Ukraine)
Verbitsky V. G. — (Kiev, Ukraine)
Garshka E. P. — (Vilnius, Lithuania)
Gulyaev Yu. V. — (Moscow, Russia)
Gurzhii A. M. — (Kiev, Ukraine)
D’Amiko A. — (Rome, Italy)
Kalashnikov O. M. — (Nottingham, United Kingdom)
Kozhemyako V. P. — (Vinnitsa, Ukraine)
Kruzhkin E. D. — (Ilyichevsk, Ukraine)
Krutovertsev S. A. — (Zelenograd, Russia)
Kurmashov S. D. — (Odessa, Ukraine)
Litovchenko V. G. — (Kiev, Ukraine)
Machulin V. F. — (Kiev, Ukraine)
Mokrickiy V. A. — (Odessa, Ukraine)
Nazarenko A. F. — (Odessa, Ukraine)
Neizvestny I. G. — (Novosibirsk, Russia)
Pokutnyi S. I. — (Odessa, Ukraine)
Ptashchenko A. A. — (Odessa, Ukraine)
Rarenko I. M. — (Chernovtsy, Ukraine)
Ryabotyagov D. D. — (Odessa, Ukraine)
Starodub N. F. — (Kiev, Ukraine)
Stakhira J. M. — (Lviv, Ukraine)
Tretyak A. V. — (Kiev, Ukraine)
Chviruk V. P. — (Kiev, Ukraine)

Publishes on the resolution of Odessa
I. I. Mechnikov National University

Scientific Council. Transaction Ne 10,
June, 16, 2005

Editorial address:

2, Dvoryanskaya Str. RL-3,

Odessa I. I. Mechnikov National University,

Odessa, 65026, Ukraine

Ph. /Fax: +38(0482)23-34-61, Ph.: +38(048)726-63-56
E-mail: semst-journal@ukr.net
http://www.phys.onu.edu.ua/journals_files/
journals.php?sensor

OnecbKuii HAIlIOHATBHUHN YHIBEPCUTET
im. I. I. MeuHnukoBa

CEHCOPHA EJIEKTPOHIKA
I MIKPOCUCTEMHI
TEXHOJNOTrII

Ne 2 « 2005

Haykoeo-mexuilmuﬁ HCYPHA
Buxonuts 4 pasu Ha pik

VK 681.586

3acHoBHUK O/iecbKUI HALlIOHAIBHUM YHIBEPCUTET
im. I. I. MeynukoBa

CBIIONTBO PO JIEPKABHY PEECTPAILiI0
KB Ne 8131

2KypHau BKIIIOUEHO J10 Mepestiky paxoBuX BUAAHb
BAK VYkpainu 3 TeXHIYHUX HAYK

l'onoBHU# pegakTop
Cvuntuna B. A.

3acTyIHUK TOJOBHOTO peaakTopa
Jemix . 1.

Penmaxkuiiina xoJeriga:

banaoan A. I1. — (Opneca, YkpaiHa,
8I0N0BIOAIHULI CEKpemap)
Baoncekuit I. B. — (KuiB, Ykpaina)
Bepouubkuii B. I'. — (Kui, Ykpaina)
T'apwixa E. Il1. — (BinbHtoc, JIutpa)
TI'ynsee 0. B. — (Mocksa, Pocist)
Typorciii A. M. — (Kuis, Ykpaina)
JPAmixko A. — (Pum, Itamis)
Kanrawnuxoe O. M. — (Benuka bpura#is)
Koowcemaro B. Il. — (Binuwuiis, Ypaina)
Kpyorckin €. JI. — (InniuiBebk, Ykpaina)
Kpymoegepues C. A. — (3enenorpa, Pocis)
Kypmawos L. J[. — (Oneca, Ykpaina)
JIumosuenko B. I. — (KuiB, Ykpaina)
Mauynin B. @. — (Kuis, Ykpaina)
Moxpuubkuii B. A. — (Opneca, Ykpaina)
Hazapenko A. ®@. — (Oneca, Ykpaina)
Heizeecmnuuii 1. I'. — (HoBocubipebk, Pocis)
Hoxymmuii C. I. — (Opneca, Ykpaina)
ITmawenko O. O. — (Opeca, Ykpaina)
Papenxo I. M. — (YepHisii, Ykpaina)
Psoomsazos /]. /1. — (Opeca, Ykpaina)
Cmapodyo M. ®@. — (Kuis, Ykpaina)
Cmaxipa H. M. — (JIbBiB, YKpaiHa)
Tpemsak O. B. — (KuiB, Yxpaina)
Yeupyk B. Il. — (KuiB, Ykpaina)

Bunaerscs 3a pimenHsM Buenoi pajgu Opecbkoro
HAIlIOHAJIBHOTO YHIBEPCUTETY

im. I. I. MeunukoBa

IIpomoxon Ne 10 6io 16 uepensi 2005 p.

Anpeca pemakuii:

Byn. JABOopsHChKa, 2, HJI-3,

OnecbKuii HAIIOHATLHUN YHIBEPCUTET

iM. I. I. Meunukosa, Opeca, 65026, Ykpaina.

Ten. /Daxkc: +38(0482)23-34-61, Ten.: +38(048)726-63-56
E-mail: semst-journal@ukr. net
http://www.phys.onu.edu.ua/journals_files/
journals.php?sensor

© OHY im. I. I. Meunukosa, 2005



Sensor Electronics and Microsystem Technologies. 2/2005

3MICT

CONTENTS

®i3nyHi, XiMiuHi Ta iHIIi ABHIA, HA OCHOBI AKUX
MOKYTb OyTH CTBOPEHi ceHcopH

Physical, chemical and other phenomena, as the
bases of sensors

1. M. Vikulin, Sh. D. Kurmashev, V. A. Mingalev,

Yu. G. Tumanov

MIS-PHOTOTRANSISTOR WITH p-n-...-p-n-
STRUCTURE ASA GATE .....ooovviiiivcieeceen 4

S. V. Malinovskaya

SENSING THE RECOIL INDUCED EXCITATION
AND IONIZATION IN ATOMS AND IONS DUE TO
THE CAPTURE OF NEUTRON AND ALPHA-
PARTICLE ......ovvviirieiereeee s esesssisies 8

Loboda A. V., Shpinareva I. M., Polischuk V. N.,

and Gura V. I.

SENSING DYNAMICS OF THE ZONE TYPE
MULTI-LEVEL SYSTEM IN A LASER FIELD:
STOCHASTIZATION OF VIBRATIONAL MOTION
FOR MOLECULES IN THE MULTI-PHOTON
PHOTOEXCITATION REGIME ...........ccccovvvvnnnnne, 13

IIpoekTyBaHHs i MaTeMaTHYHE MO/IETIOBAHHSI
ceHcopiB
Sensors design and mathematical modeling

S. V. Ambrosov, V. M. Ignatenko, D. A. Korchevsky

and V. P. Kozlovskaya

SENSING STOCHASTICITY OF ATOMIC SYSTEMS
IN CROSSED ELECTRIC AND MAGNETIC FIELDS
BY ANALYSIS OF LEVEL STATISTICS FOR
CONTINUOUS ENERGY SPECTRA .......ccooorvrrrnnc 19

A. V. Glushkov, Yu. Ya. Bunyakova, G. P. Prepelitsa

and T. V. Solonko

SENSING AIR POLLUTION FIELD STRUCTURE
IN THE INDUSTRIAL CITY’S ATMOSPHERE BY
IMAGE RECOGNITION METHOD: NEURAL
NETWORKS MODELLING ........cccoovvirnrinrisrinrinns 24

OnTuyHi, onToeIeKTPOHHI i paxiauiiini cencopu
Optical and optoelectronic and radiation sensors

A. V. Glushkov, S.V. Malinovskaya,

A. A. Svinarenko, L. A. Vitavetskaya

SENSING SPECTRAL HIERARCHY, QUANTUM
CHAOS, CHAOTIC DIFFUSION AND DYNAMICAL
STABILISATION EFFECTS IN A MULTI- PHOTON
ATOMIC DYNAMICS WITH INTENSE LASER

S. V. Ambrosov

LASER PHOTOIONIZATION TECHNOLOGY AND
NEW EQUIPMENT PRINCIPAL SCHEME FOR
PREPARING THE FILMS OF SUPER PURE
COMPOSITION AT ATOMIC LEVEL ...................... 38

XimiuHi ceHcopu
Chemical sensors

A. L. Kukla, A. S. Pavluchenko, V. A. Kotljar,

Yu. M. Shirshov, N. V. Konoshchuk,

0. Yu. Posudievsky, V. D. Pokhodenko

UTILIZATION OF THIN ELECTROPOLYMERIZED
POLYPYRROLE AND POLYANILINE FILMS AS
SENSITIVE LAYERS IN CHEMORESISTOR
SENSOR ARRAYS ...coovviririerieeresessiessiesissioon, 42

Biocencopu
Biosensors

B. M. Apxunosa, A. JI. Bepesceyvruil, O. A. lynvea,
JK.-M. Llosenon, O. I1. Condamxin, C. B. J[350e6uu
JOCJII)KEHHA TA OIITUMI3ALILA
KOHAYKTOMETPUYHUX ITIEPETBOPIOBAUIB
HA OCHOBI TIJIAHAPHOT TEXHOJIOTTT ............. 48

A. JL. bepeaceyvkuii, 0. M. I]ysaiino, B. M. Apxunosa,
JI. B. Ulxomosa, XK.-M. lllogenon, O. I1. Condamin,

C. B. [I3s0e6uy

JOCJIIKEHHA TA OIITUMIZALIA PI3HUX
[TEPETBOPIOBAUIB /IJI CTBOPEHH I
AMITEPOMETPUYHUX BIOCEHCOPIB................. 55



Sensor Electronics and Microsystem Technologies. 2/2005

Martepiaam 1Jisi CEHCOpiB MikpocucTeMHi TeXHOIOTIT
Sensor materials (MST, LIGA-TexH0JI0Tisl, AKTIOATOPHU Ta iH.)
Microsystems technologies
A. U Kypoice, H. C. Hemsiza (MST, LIGA-technologies, actuators)
MATPUYHBIE 3JIEKTPOITPOBOAAIINE
[TOJIMMEPBI, YYBCTBUTEJBLHBIE K Maslov V. P., Sarsembaeva A. Z.
[TPOU3BOJHBIM AHUJIMHA .......ccoovvviiinnn, 03 OPTIMISATION OF THE TECHNOLOGY OF

POLISHING OF INPUT WINDOWS MADE OF
OPTICAL CERAMICS KO1, KO12 FOR

Cencopn Ta inopmaniiini cucremn IR SENSORS ..ot 81
Sensors and information systems.
OTJISZ ITYBJIIKALIN KYPHAITY

S. Pavluchenko, Z. 1. Kazantseva, I. A. Koshets, IEEE SENSORS JOURNAL Nol, Ne2 3A 2005 PIK .. 85

Yu. M. Shirshov

APPLICATION OF LINEAR CLASSIFIERS FOR [HOOPMALIIA ITPO 313 J1 “©I3UKA

ANALYSIS OF THE SENSOR ARRAYS BYKPATHI” ...cooooocevreescennesscenne s 95

DESCRIPTIVENESS FOR DETECTION OF THE

VOLATILE COMPOUNDS MOLECULES................ 69 BUMOTHY 10 OPOPMJIEHHS CTATEN ............ 97



Sensor Electronics and Microsystem Technologies. 2/2005

DISNYHHI, XIMIYHI TA IHWI ABULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPU

PHYSICAL, CHEMICAL AND OTHER PHENOMENA, AS THE
BASES OF SENSORS

YK 621. 382

MIS-PHOTOTRANSISTOR
WITH p-n-...-p-n-STRUCTURE AS A GATE

1. M. Vikulin, *Sh. D. Kurmashev, V. A. Mingalev, Yu. G. Tumanoy

Odessa A. S. Popov academy of communication
Ukraine, 65029, Odessa, Kuznechnaya str., 1. Tel. (0482) 23-61-18
*Qdessa 1. I. Mechnikov university
Ukraine, 65026, Odessa, Dvoryanskaya str., 2. Tel. (0482) 60-72-05

Abstract
MIS-PHOTOTRANSISTOR WITH p-n-...-p-n-STRUCTURE AS A GATE
1. M. Vikulin, *Sh. D. Kurmashev, V. A. Mingalev, U. G. Tumanov

The physical mechanisms of the operation of the field-effect MIS-phototransistor with p-n-
...-p-n — structure as the gate is considered. The photo-voltage, which is raised with illumina-
tion, operates by current in the channel of the transistor. The photosensitivity of such transistors
better than that of the photodetector with absorption of light only in the channel. The utilization
as the gate of semiconductor with greater wide band gap than material of channel is extended the
spectral region of sensitivity in ultraviolet.

Key words: field-effect transistor, MIS-structure, phototransistor, p-n-junction

AHoTauis
MAH-®OTOTPAH3UCTOP 3 p-n-...-p-n-CTPYKTYPOIO B AKOCTI 3ATBOPY.
I. M. Bixyaun, I11. JI. Kypmawos, B. A. Minzanes, 10. I'. Tymanie

PosrimsnyTo iznuni MexaHizmu mii nonsoBoro MJIH ¢oTorpansucropa 3 p-n-... — p-n —
CTPYKTYpOIO B SIKOCTI 3aTBOpY. BuHUMKatoua mpu OCBITIIEHHI 3aTBOpa (OoTOHAINpYyra ynpaBlise
CTPYMOM Yy KaHaJji TpaH3uctopa. @OTOUYTIUBICTh TAKOTO MPHUIIATy HabaraTo BUIA, HIX y ¢o-
TOIpHUIiMayva 3 OJTHOPIAHOIO CTPYKTYPOIO 3aTBOpa. BUKOpPUCTaHHS B SKOCTI 3aTBOpa HAIIBIIPO-
BIIHUKOBOI pP-N-... — P-N — CTPYKTYPH 3 OLTBIIOI IIMPUHOIO 3a00pOHEHOI 30HHU, HiXK MaTepialy
KaHaJly, pO3IINPIOE CIIEKTPaJbHUMN Mialta30H 4yTIuBocCTI B Y D-o06macri.

KuarouoBi cioBa: monpoBuii Tpansuctop, MJIH — ctpykrypa, dpoToTpansucrop, p-n- me-
pexiz.



AHHOTaALUA
MAI-®OTOTPAH3UCTOP C p-n-...-p-n-CTPYKTYPOM B KAYECTBE 3ATBOPA
U. M. Buxyqun, I11. J]]. Kypmawes*, B. A. Munzanes, IO. I. Tymanos

PaccmoTpeHnbl Guzndeckue MexaHu3Mbl JieicTBus noeoro M/IIT ¢pororpansucropa ¢ p-n-
...-p-n — CTPYKTYpO} B KauecTBe 3aTBOpa. BosHUKaroIIee Mpu OCBEIIEHUH 3aTBOpa GOTOHATIPSI-
KEHUE YNpaBIIsIeT TOKOM B KaHalle TpaH3ucropa. MoTouyBCTBUTENBHOCTh TAKOTO IPUOOpa Ha-
MHOTO BBIIIIE, YeM y (POTOTIpHUEMHHKA C OJTHOPOJHOM CTPYKTypo# 3aTBOpa. Mcnonb3oBanue B
KadecTBe 3aTBOPA MOJIYIPOBOJHUKOBOU p-Ki-...-p-N — CTPYKTYPHI C OOJIBINIEH IMIMPHUHON 3arpe-
IHCHHOﬁ 30HBbI, YEM MaTCpurajla KaHajla, paCliupsacT CHCKTpaHBHBIﬁ JAUAIa30H YyBCTBUTCIIBHOC-
™1 B YD-00s1acTu.

KmoueBsbie cioBa: nosneBoii Tpanszucrop, MAIT — cTpykrypa, doTtoTpansucrop, p-n- nepe-
XO/I.
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PACS 32. 80. Rm; 05. 45. +b;
YK 539. 142, 539. 184

SENSING THE RECOIL INDUCED EXCITATION AND IONIZATION
IN ATOMS AND IONS DUE TO THE CAPTURE OF NEUTRON AND
ALPHA-PARTICLE

S. V. Malinovskaya

Institute of Applied mathematics OSEU, P. O. Box 108, Odessa-9, 65009, Ukraine
E-mail: glushkov@paco.net

Abstract

SENSING THE RECOIL INDUCED EXCITATION AND IONIZATION IN ATOMS AND IONS
DUE TO THE CAPTURE OF NEUTRON AND ALPHA-PARTICLE

S. V. Malinovskaya

New theoretical scheme for sensing the recoil-induced excitation and ionization in atoms and ions
due to the neutron capture and alpha particle is proposed. As method of calculation of the correlated
electron wave functions, the perturbation theory on inter electron interaction is used. The numerical
results for transition probabilities to different electronic states, induced by capture of a neutron by *He,
Ne®* and for o+*He—*Be?* reaction are presented.

Key words: sensing, recoil in atom, ionization probability, capture of neutron, alpha-particle

AHoTauis

JETEKTYBAHHS E®EKTIB 3BY/)KEHHS TA IOHI3ALIIT BATOMAX TA IOHAX,
IHAYKOBAHUX BIJUIAYEIO 3AB/ISIKU 3AXOILIEHHIO HEUTPOHY
TA AJIb®A YACTUHKU

C. B. Maaunoecvka

3ampoIIOHOBAHO HOBY TCOPETUYHY CXeMY ACTEKTYBaHHS e(eKTiB 30y/KCHHs Ta 10HI3aIil B
aToMax Ta i0oHaX, MHAYKOBAHMX BI/JIaueio 3aBISKH 3aXOIUICHHIO HEHTPOHY 1 allb(pa YaCTHHKH.
Sk MeToT po3paxyHKy KOPEITbOBAHUXX EJIEKTPOHHUX XBUIILOBUX (DYHKIIII BUKOPUCTAHO METO/I,
SIKMI 0a3yeThCsl HAa TeOpii 30ypeHb 110 MiXK eJIeKTpOHHIN B3aeMoii. ITpeacTasiieHi YuceabHI OIli-
HKHU IMOBIPHOCTEH ITePEeXOIiB Y Pi3HI IEKTPOHHI CTaHU, K1 IHAYKOBaHI 3aXOIUICHHSIM HEHTPOHY
SHe, "Ne®*, ta B peaxuii o+*He—*Be*"

KurouoBi ci1oBa: 1eTeKTyBaHHS, Biilauya B aTOMI, IMOBIPHICTB 10HI3aIli1, 3aXOTUIEHHS HEHTPO-
HY, anb(a YaCTUHKA.

AnHomayus

JETEKTUPOBAHUE 5®PEKTOB BO3BYXKIEHWUA 1 MOHU3ALINN B ATOMAX 1 MOHAX,
WUHJIYLIMPOBAHHBIX OTJIAYEN BCJEICTBUE 3AXBATA HEITPOHA
" AJIb®A YACTULIBI

C. B. Manunoeckas

[TpennosxeHna HOBast TEOPETUUECKAS CXeMa IETEKTUPOBAHUS 3PPEKTOB BO3OYKICHUS U MOHU-
3alMM B ATOMax M MOHAX, MHAYIUPOBAHHBIX OTJAaued BCIEACTBUE 3aXBaTa HEUTpoHA U anbda
yacTtuilpl. B KauecTBe MeToAa pacueTa KOPPEIUPOBAHHBIX IJIEKTPOHHBIX BOJHOBBIX (PYHKIIMI
HCIIONIb30BaH METO/I, 0a3UPYIOLIUICS HA TEOPUU BO3MYIIIEHUN IO MEX 3JIEKTPOHHOMY B3aUMO-
nerictBuio. IlpeacTaBiiensl YMCIeHHBIE OIIEHKH BEPOSTHOCTEH MEPEXOJ0B B PAa3IUUHbBIC JJIEKT-
POHHBIC COCTOSHUS, HHAYIUPOBAHHBIE 3axBaToM HelTpoHa *He, '"Ne**, u B peakuun
o+*He—"*Be*"

KuroueBrle cjioBa: ACTCKTUPOBAHUEC, OTAAYAa B aTOME, BEPOATHOCTb NOHU3AIIUU, 3aXBaT HEUT-
poHa, anbda-yacTuia.



PACS: 34. 50Rk, 31. 70Hq, 95. 55Sh
YK 541. 27, 584. 96

SENSING DYNAMICS OF THE ZONE TYPE MULTI-LEVEL SYSTEM
IN A LASER FIELD: STOCHASTIZATION OF VIBRATIONAL MOTION
FOR MOLECULES IN THE MULTI-PHOTON
PHOTOEXCITATION REGIME

A. V. Loboda, I. M. Shpinareva, V. N. Polischuk, and V. I. Gura

Institute of Applied Mathematics OSEU, P. O. Box 108, Odessa-9, 65009, Ukraine

Abstract

SENSING DYNAMICS OF THE ZONE TYPE MULTI-LEVEL SYSTEM IN A LASER FIELD:
STOCHASTIZATION OF VIBRATIONAL MOTION FOR MOLECULES IN THE MULTI-
PHOTON PHOTOEXCITATION REGIME

A. V. Loboda, 1. M. Shpinareva, V. N. Polischuk, V. I. Gura

We present new theoretical scheme to sensing dynamics of the zone type multi-level system in
a laser field, based on the quantum stochastic kinetic approach. The multi-photon dissociation
yield, selectivity and absorbed energy upon the laser pulse energy density for BCI, molecules in
the oxygen O, buffer gas are calculated. It has been studied a stochastization of vibrational mo-
tion for molecules in the multi-photon photo-excitation regime on example of CF.I, SF and BCl,
molecules within the stochastic Focker-Plank model.

Key words: sensing, molecule in laser field, vibrational stochastization, kinetic modelling

AHoTanis

JETEKTYBAHHS IMHAMIKU BATATOPIBHEBUX CUCTEM 30HHOTI'O TUITY YV ITOJII
JJABEPHOI'O BUTTPOMIHIOBAHHS: CTOXACTU3ALIS KOJIUBAJIIBHOT'O PYXY
Y MOJIEKYJIAX B YMOBAX BATATO®OTOHHOTI'O 3bY/IKEHHS

A. B. Jlobooa , 1. M. lHlIninapesa, B. M. Iloniwyx, B. 1. I'ypa

3anmpornoHOBAHO HOBY TEOPETUUYHY CXEMY JIETEKTYBAHHS JMHAMIKA O0araTOpiBHEBUX CHUCTEM
30HHOTO THUITY Yy TOJIi IA3€PHOTO BUITPOMIHIOBAHHS, 5IKa 0a3yE€ThCS HA KBAHTOBOMY, CTOXACTHUY-
HOMY, KIHETUYHOMY ITIIXO/i. BUKOHAaHO pO3paxyHOK 3aJIeKHOCTI BUXO/Iy Ta CEJIEKTUBHOCTI Oa-
raTo(oTOHHOI aucoliallii, MOTJIMHEHOI eHeprii BiJ T'YyCTUHHU €HEPTii Ja3epHOIr0 IMITYJIbCY s
monexyn BCL, y 6ydepromy rasi O,. BuB4eHo cTOXacTU3aliio KOJIMBAILHOTO PYXY Y MOJIEKyIax
B yMoBax O6araToporonnoro 30ymkenns uis monekyn CF I, SF, BCL, 3 Bukopucrannsam croxa-
cruuHoi moaem dokkepa-Ilnanka.

KurouoBi cjioBa: eTeKTyBaHHsI, MOJIEKyJa Yy Ja3epHOMY I0JIi, KOJIUBAJIbHA CTOXACTHU3Alli,
KIHETUYHE MOJICITIOBAHHS.



Sensor Electronics and Microsystem Technologies. 2/2005

JETEKTUPOBAHUE IMHAMMUKHNU MHOI'OYPOBHEBBIX CUCTEM 30HHOT O TUIIA
B ITOJIE JIABEPHOI'O M3JIYUEHHUSA: CTOXACTU3ALINA KOJEBATEJIIBHOTI'O JIBUKEHUA
B MOJIEKYJIAX B YCJIOBUAX MHOTI'O®OTOHHOI'O BO3BYKJIEHNS

JMoobooa A. B., LlInunapesa H. M., lloauwyx B. H., I'ypa B. U.

[TpennosxeH HOBBIM TEOPETUUECKUH MTOIXO/T K IETEKTUPOBAHUIO TMHAMUKI MHOTOYPOBHEBBIX
CHCTEM 30HHOTO THIIA B TOJIE JTA3€PHOTO M3ITyUYeHHUsI, 0a3UPYIOIINICI Ha KBAHTOBOM, CTOXACTH-
YEeCKOM KMHETHMYECKOM IOJXOJIe. BBIMOMHEH pacdyeT 3aBUCHMOCTH BBIXOJIa U CEIEKTUBHOCTHU
MyJIbTH-QPOTOHHOHN AMCCOLUMAINH, TTOTIOMEHHONW HEPTUU OT IUIOTHOCTU SHEPTUU Ja3epPHOTO
umnyibca a1 monekyn BCl, B 6ydeprom rase O,. Msyuena croxactuszanus Kojae6aTelIbHOrO
JABMKEHUS B MOJIEKYJIaX y YCIOBUAX MHOTO(GOTOHHOTO Bo30yxkaenusa mia monekyn CF I, SF,
BCI, ¢ ucnonszosannem croxactuueckoit moaenu doxkepa-Ilnanka.

KimoueBble ciioBa: JACTCKTUPOBAHHEC, MOJICKYJIa B IIOJIC JIA3CPHOI'O MU3JIYyUCHMS, KoJiebaTeNnnb-
Hasd CTOXaCTu3alus, KHHETHUYCCKOC MOACIIMPOBAHUC.
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SENSORS DESIGN AND MATHEMATICAL MODELING

PACS 32. 80. Rm; 05. 45. +b;
V]IK 539. 184, 539. 192

SENSING STOCHASTICITY OF ATOMIC SYSTEMS IN CROSSED
ELECTRIC AND MAGNETIC FIELDS BY ANALYSIS OF LEVEL
STATISTICS FOR CONTINUOUS ENERGY SPECTRA

S. V. Ambrosov, V. M. Ignatenko, D. A. Korchevsky and V. P. Kozlovskaya

Institute of Applied mathematics OSEU, P. O. Box 108, Odessa-9, 65009, Ukraine

Abstract

SENSING STOCHASTICITY OF ATOMIC SYSTEMS IN CROSSED ELECTRIC
AND MAGNETIC FIELDS BY ANALYSIS OF LEVEL STATISTICS FOR CONTINUOUS
ENERGY SPECTRA

S. V. Ambrosov, V. M. Ignatenko, D. A. Korchevsky and V. P. Kozlovskaya

A new method for sensing stochasticity and chaotic elements in dynamics of atomic and nano-
optical systems in the crossed external electric and magnetic fields is developed. It is based on the
quantum approach to calculation of the energy levels spectra and analysis of the level statistics
for continuum are used. Some illustrations regarding the stochasticity and quantum chaos in
non-H atomic system (Li) are presented.

Key words: sensing stochasticity, atomic system, energy levels statistics, electric and magnetic
fields

AHoTauisn

JAETEKTYBAHHS CTOXACTUYHOCTI ATOMHUX CUCTEM Y CXPEHLIEHUX
EJEKTPUYHOMY I MATHITHOMY ITOJIAX HA ITIJACTABI AHAJI3Y CTATUCTUKU
PIBHIB Y HEIIEPEPBHOMY EHEPTETUYHOMY CIIEKTPI

C. B. Ambpocos, B. M. Iznamenxo, /. O. Kopuescokuii, B. I1. Koznoscvka

Po3BuHYTO HOBMI MiAXiA 0 JETEKTYBAHHS CTOXACTHYHOCTI 1 €JIEMEHTIB XaoCy B JTMHAMIII
ATOMHMX 1 HAHO-ONITUYHUX CUCTEM y CXPEUICHUX EJICKTPUYHOMY Ta MArHiTHOMY TOJISIX, SIKUN
0a3yeThCs HAa KBAHTOBOMY METO/I PO3PaxXyHKY CIEKTPY EHEPIeTUYHMUX PIBHIB Ta aHaJIi31 cTaTUC-
THUKHU PIBHIB Y KOHTUHYyMi. HaBeneH1 uncenbHi UTFOCTpallii IposiBY CTOXaCTUYHOCTI Ta KBAaHTO-
BOT'O Xa0Cy B HEBOJIHEBIN aTOMHIN CHUCTEMI.

KurouoBi ciioBa: JIeTeKTyBaHHSI CTOXaCTHYHOCT], AaTOMHA CUCTEMA, CTATUCTUKA PIBHIB EHEPTii,
€JIIEKTPUYHE 1 MaTHITHE I0JIe



AHHOTALUA

AETEKTUPOBAHUME CTOXACTUYHOCTU ATOMHBIX CUCTEM B CKPEHLIEHHBIX
SJIEKTPUYECKOM U MATHUTHOM IOJIAX HA OCHOBE AHAJIN3A CTATUCTUKHA
YPOBHEN B HENNPEPBIBHOM DHEPTETUYECKOM CITEKTPE

C. B. Ambpocos, B. M. Henamenko, /1. A. Kopueeckuii, B. I1. Ko3noeckaa

PaBBI/IT HOBbII>'I moaxon K ,E[CTCKTI/IpOBaHI/IIO CTOXAaCTUYHOCTHU U JJIEMCEHTOB Xa0Ca B ITMHAMUKE
ATOMHBIX 1 HAHO-OIITUYECCKUX CUCTEM B CerI_LICHHbIX 3HCKTpI/I‘{eCKOM 1 MarHuTHOM IIOJIEC, 6331/1-
pYyIOIIMICS Ha KBAHTOBOM METOJIE pacyeTa CIIeKTpa IHEPTeTUYECKUX YPOBHEN U aHAJIU3E CTATH-
CTUKHU YPOBHEW B KOHTUHYYMe. [IpuBeaeHbI YMCIIEHHbIE MITIOCTPALIMM ITPOSIBICHUS CTOXACTUY-
HOCTU U KBAHTOBOTO Xa0Ca B HEBOJOPOIHOM aTOMHOU CUCTEME.

KuroueBble ciioBa: ACTCKTUPOBAHNC CTOXACTUYHOCTU, aTOMHAs CUCTEMA, CTATUCTHUKA YyPOB-
HEel OSHEPIruu, JICKTPUICCKOC U MAIHUTHOC I10JIC
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PACS 64. 60. A+82.70. R
YAK 530. 182, 510. 42

SENSING AIR POLLUTION FIELD STRUCTURE IN THE INDUSTRIAL
CITY’S ATMOSPHERE BY IMAGE RECOGNITION METHOD:
NEURAL NETWORKS MODELLING

A. V. Glushkov, Yu. Ya. Bunyakova, G. P. Prepelitsa and T. V. Solonko

Institute of Applied mathematics OSEU, P. O. Box 108, Odessa-9, 65009, Ukraine

Abstract

SENSING AIR POLLUTION FIELD STRUCTURE IN THE INDUSTRIAL CITY’S ATMOSPHERE
BY IMAGE RECOGNITION METHOD: NEURAL NETWORKS MODELLING

A. V. Glushkov, Yu. Ya. Bunyakova, G. P. Prepelitsa and T. V. Solonko

A new approach, based on the image recognition method and neural networks modelling
scheme, is at first proposed for sensing temporal and spatial structure of the air pollution fields in
the industrial city’s atmosphere. As example it has been carried out an analysis of the Odessa
atmosphere aerosol component data.

Key words: sensing, city’s air pollution, image recognition, neural networks

AHoTauis

JAETEKTYBAHHS CTPYKTYPU I10OJIA BABPYIHEHHA ATMOC®EPU ITPOMUCJTOBOI'O
MICTA HA OCHOBI METOY PO3II3HABAHHS OBPA3IB: HEIPOMEPEXEBE
MOJE/IIOBAHHS

O. B. I'nywixos, 10. A. Bynakosa, I. I1. IIpeneauya, T. B. Conronko

3anponoHOBaHO HOBMI MIiAXIA 0 JETCKTYBAHHS MMPOCTOPOBO-YACOBOI CTPYKTYPH TIOJIIB 3a-
OpyIHEHHS MOBITPS B aTMOchepi IPOMUCIOBOTO MiCTa, SIKUI 0a3yeThCs Ha METOII pO3Mi3HABAH-
Hsl 00pa3iB Ta HelipoMepekeBOMYy MojietoBaHHI. CXeMy MPOTECTOBAHO HA JAHUX IO aepO30Jib-
HoMYy iy B atMochepi M. Onmeccu.

KarouoBi ciioBa: neTekTyBaHHS, 3a0pyIHEHHS MOBITPS, TPOMUCIOBE MICTO, PO3IMi3HABAHHS
o0pa3iB, HelipoMepeReBe MOIECTIOBAHHS.

AHHOTAIUA

JAETEKTUPOBAHUE CTPYKTYPBI ITOJIA 3ATPASHEHUA ATMOC®EPHI
MNMPOMBILLVIEHHOTI'O 'OPOJA HA OCHOBE METOJA PACITO3HABAHUSA OBPA30OB:
HEMPOCETEBOE MO/IEJINPOBAHUE

A. B. I'nywixos, IO. A. Byusakosa, I. I1. IIpeneauua, T. B. Cononko

[TpenmoxkeH HOBBIM MOAXOA K METEKTHPOBAHUIO MPOCTPAHCTBEHHO-BPEMEHHOW CTPYKTYPBI
MOJIEH 3aTrpsI3HEHUS BO3/IyXa B aTMOC(epe MPOMBIIIUIEHHOTO TopoAa, 0a3upyIONIMiics Ha METO/Ie
pacrio3HaBaHus 00pa30B M HEHPOCEeTeBOM MoieTupoBani. Cxema MpoTeCTUPOBAaHA HA TAHHBIX
MO a9PO30JIBHBIM B3BeCsIM B aTMochepe r. Omeccsl.

KiroueBsble ciioBa: JACTCKTUPOBAHUEC, 3arpsA3HCHUE BO3ayXaA, HpOMBIHJHCHHbIﬁ ropoa, pacro3s-
HaBaHHUC o6pa30B, HCprOCﬁTeBOC MOJACINPOBAHHC



ONTWYHI, ONTOESIEKTPOHHI | PAOJALLINHI CEHCOPU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

PACS 32. 80. Rm; 05. 45. +b;
V]IK 539. 184, 539. 186

SENSING SPECTRAL HIERARCHY, QUANTUM CHAOS, CHAOTIC
DIFFUSION AND DYNAMICAL STABILISATION EFFECTS
IN A MULTI- PHOTON ATOMIC DYNAMICS WITH INTENSE
LASER FIELD

A. V. Glushkov, S.V. Malinovskaya,
A. A. Svinarenko and L. A. Vitavetskaya

Odessa National Polytechnic University, P. O. Box 116, Odessa-9, 65009, Ukraine

Abstract

SENSING SPECTRAL HIERARCHY, QUANTUM CHAOS, CHAOTIC DIFFUSION AND
DYNAMICAL STABILISATION EFFECTS IN A MULTI-PHOTON ATOMIC DYNAMICS WITH
INTENSE LASER FIELD

A. V. Glushkov, S.V. Malinovskaya, A. A. Svinarenko and L. A. Vitavetskaya

A new method for sensing a spectral hierarchy, quantum chaos, chaotic diffusion, dynamical
stabilisation in atomic systems in the intense laser field in the multi-photon regime is developed.
New method is based on QED perturbation theory approach to calculating multi-photon, above
threshold ionization cross-sections, Focker-Plank evolutionary equation for studying quantum
diffusion phenomena, Fedorov interference stabilisation model. It is at first found availability of
the spectral hierarchy and separately quantum-chaotic range (satisfying to the Wigner distribu-
tion) in spectrum of multi-photon ionization for magnesium. It is discovered the phenomenon of
chaotic diffusion in the multi-photon regime for this atomic system in a laser field. It is at first
proposed consistent theoretical approach to modelling the dynamical stabilisation effect for
atomic system in an intense laser field and theoretically predicted the cited effect in atom of neon
in laser field with intensity ~10" W/cm?in an excellent agreement with experiment. Presented
theory of studied phenomena is the physical basis for construction of the new nano-atomic ele-
ments and devices, including quantum Carnot engine, single-atomic lasers, quantum computers
elements etc.

Key words: sensing, atomic system, laser field, spectral hierarchy, quantum chaos, diffusion,
stabilisation



Sensor Electronics and Microsystem Technologies. 2/2005

AHHOTaALUA

JETEKTYBAHHS CIIEKTPAJIBHOI IEPAPXIT, KBAHTOBOI'O XAOCY, E®EKTIB
XAOTUYHOI JU®Y3Ii TA JUHAMIYHOI CTABUII3AIIIl Y BATATO®OTOHHIN
ATOMHIN JUHAMILI 3 IHTEHCUBHUM INOJIEM JIA3BEPHOI'O BUTTPOMIHIOBAHH S

O. B. I'nywxos, C. B. Manunoscvka, A. A. Céunapenxo, JI. A. Bimaseuvka

Po3BuHYTO HOBMIT METO/T IETEKTYBaHHS e€(EeKTiB CIEKTPAIBbHOI iepapxXii, KBAHTOBOTO Xaoca,
XaOTHYHOT TUQy3il 1 AMHAMIYHOI cTadiTi3allii B ATOMHUX CUCTEMAaX y CUJIBHOMY ITOJIi J1a3€PHOTO
BUIPOMIHIOBAHHS y 0araToOTOHHOMY pexuMi. B sIKOCTI TeOpeTMUHOI OCHOBU HOBOTO METOTY
JIETEKTYBaHHS BUKOPUCTYeThcs MeTol KEJ Teopii 30ypeHs JyuIs po3paxyHKy IepepisiB 0araTo-
¢doTonHoOiI ioHi3awii, piBHAHHS Dokepa-ITnanky mis xaoTnunoi audysii. Briepiie BusiBieHi ¢e-
HOMEH CIIEKTPaTbHOI i€epapxii, HASBHICTh KBAHTOBO-XAOTUYHOT'O JIialla30HY y CIIEKTpPi Oarato-
¢oronHoOiI ioHi3amii Mg, epekT xaoTnuuHOi ioHi3amii y 6araTodpoToHHOMY pexnuMi. Briepire 3a-
MPOMOHOBAHUI TEOPETUYHO TMOCTIJOBHUI MIAXi 10 MOJETIOBAaHHS edeKTy crabimizamii ams
ATOMHHX CHUCTEM y TTOHAJ] IHTEHCUBHOMY TTOJTi JTAa3epPHOT'O BUITPOMIHIOBAHHS 1 TEOPETUYHO 3aBOa-
yeHul mykaHuii edpext B atomi Ne y mosi inteHcuBHOCTI ~ 10" W/ecm?y mo06piit 3rofi 3 ekcriepu-
MeHTOM. Teopis ITyKaHUX SBHII MOXE CITY>)KUTH (Pi3MUHOIO OCHOBOIO TSl TOOYAYyBaHHS HOBUX
HAHO-aTOMHHMX €JIEMEHTIB 1 MpuiIaiB (KBaHTOBI MamuHu KapHo, 0JHOATOMHI JTa3epH, EIIEMEHTH
KBAHTOBHUX KOMIT IOTEPIB TOIIO).

Ku1r04oBi ciioBa: JeTeKTyBaHHS, aTOMHA CUCTEMa, TOJIe JIA3EPHOTO BUITPOMIHIOBAHHS, CIICKT-
pabHa lepapxisi, KBAaHTOBHUI Xaoc, nudy3is, cTadiaizaiis

AHoTauisn

JETEKTUPOBAHUE CITEKTPAJIBHOI UEPAPXUU, KBAHTOBOI'O XAOCA, D®PEKTOB
XAOTUYECKOI JU®®Y3UU U JMHAMUYECKOI CTABUIN3ALIUU
B MHOI'O®OTOHHOI1 ATOMHO¥ JMUHAMUKE C UHTEHCUBHBIM MOJEM
JIA3EPHOT'O U3JIYUEHUS

A. B. I'mywxos, C. B. Manunosckasn, A. A. Ceunapenko, JI. A. Bumageukasn

Pa3BuT HOBBIN MeTOJ AETEKTUPOBAHUS 3(PPEKTOB CIEKTPATIBHON HepapXuu, KBAHTOBOTO Xa-
oca, xaoTuueckoi aupdy3nn u AUHAMUYECKON CTAOMIN3allUM B ATOMHBIX CUCTEMaX B CUIILHOM
MoJie J1a3€pHOr0 M3IyUYeHUs] B MHOTO(OTOHHOM pexkuMe. B kauecTBe OCHOBBI METO/1a JIETEKTH-
poBaHus ucnosbdyercs: Mmetod KO/ Teopun Bo3MyIieHUH ISl pacueTa ceueHUi MHOTOQOTOH-
HOM moHu3aiuu, ypaBHeHue Moxepa-Ilnanka mis xaorndeckoit nuddysuu. Bnepseie oOHapy-
XKeHBbI (PEHOMEH CIIEKTPAIbHON UepapXuu, HAJTMUNE KBAHTOBO-XaOTHUYECKOTO AUAIMTA30HA B CIICK-
Tpe MyIbTUPOTOHHOU MOoHU3AUU Mg, 3PPeKT Xa0OTHUECKO MOHM3AIUN B MYJIbTU(OTOHHOM
pexume. BriepBble MpeyioKeH TEOPETUUECKH TMOCIeT0BATEILHBIN MOIX0 K MOJEITUPOBAHUIO
apdexTa TMHAMUYECKON CTAOUIU3AINY TSI ATOMHBIX CHCTEM B CBEPX MHTCHCHBHOM IOJIE Jia-
3epHOTO M3JIYYEHHUS U TEOPETHUECKH MpPe/ICKa3aH UCKOMBIN 3(pdekT B atome Ne B 1moJjie HHTEH-
cuBHOCTH ~10'* W/cm? B XOpOIIIeM COrTaCUuU € 3KCIEPUMEHTOM. Teopust HCKOMBIX SBIIEHHI MO-
KET CIYKUTHh (PU3NUECKON OCHOBOU 71 CO3/ITaHUSI HOBBIX HAHO-ATOMHBIX 3JIEMEHTOB U TIPUOO-
POB (KBaHTOBBIC MaIlIMHBI KapHO, 0JTHOATOMHBIE J1a3€ePhl, 3JIEMEHTHI KBAHTOBBIX KOMITHIOTEPOB
U T.1d.).

KiroueBble ci10Ba: J€TEKTUPOBAHUE, ATOMHAs CUCTEMA, I10JI€ JIA3EPHOTO U3JIyUeHUs], CIIEKT-
palbHas uepapxusi, KBAHTOBBIN xaoc, muddys3us, cradbumnzanus
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PACS codes: 34. 50Rk, 31. 70Hq, 95. 55Sh;
YK 535. 42.,539. 184.

LASER PHOTOIONIZATION TECHNOLOGY AND NEW EQUIPMENT
PRINCIPAL SCHEME FOR PREPARING THE FILMS OF SUPER PURE
COMPOSITION AT ATOMIC LEVEL

S. V. Ambrosov

Odessa National Polytechnic University, P. O. Box 116, Odessa-9, 65009, Ukraine

Abstract

LASER PHOTOIONIZATION TECHNOLOGY AND NEW EQUIPMENT PRINCIPAL SCHEME
FOR PREPARING THE FILMS OF SUPER PURE COMPOSITION AT ATOMIC LEVEL

S. V. Ambrosov

New optimal schemes for laser photo-ionization technology for control and cleaning the sem-
iconductor substances and preparing the films of pure composition on atomic level are developed
and new corresponding equipment principal scheme is presented.

Key words: laser photo-ionization technology, preparing films, cleaning semiconductors,
optimal schemes

AHoTanis

JA3EPHO-®OTOIOHI3ALIMHA TEXHOJIOT'ISA I HOBA MIPUHLIUIIIAJIbBHA CXEMA
YCTAHOBKMU JJI51 BUT'OTOBJIEHHSI ITJIIBOK OCOBJIMBO YNCTOTI'O CKIALY
HA ATOMHOMY PIBHI

C. B. Ambpocos

Po3po6iieHi HOBI cXeMH J1a3epHO-(POTOIOHI3AMIAHOI TEXHOJIOTIi KOHTPOJIIO Ta OYMIICHHS Ha-
MIBIPOBITHUKOBUX PEYOBUH 1 BUTOTOBJICHHS TUIIBOK OCOOJIMBO YUCTOTO CKJIAy HA aTOMHOMY
piBHi. IlpencraBineHo HOBY IPUHIIUIIIAIIBHY CXEMY BIAIIOBIAHUX YCTAHOBOK.

KurouoBi cioBa: j1azepHo-poToioHI3aIIliHA TEXHOJOTISI, BATOTOBJICHHS TUTIBOK, OUMIINECHHS
HAIBIPOBIIHIKOBUX PEYOBUH, ONTUMAJIbHI CXeMHU

AHHOTAIUA

JJABEPHO-®OTONOHU3ALIMOHHAA TEXHOJIOI'SA N HOBAS ITPUHLUITNAJIBHASA
CXEMA YCTAHOBKMU U1 ITPUT'OTOBJIEHUA IVIEHOK OCOBO YNCTOTI'O COCTABA
HA ATOMHOM YPOBHE

C. B. Ambpocos

Pa3zpaboTaHbl HOBBIE CXEMBI JIa3¢PHO-POTOMOHU3AITMOHHOM TEXHOJIOTUU KOHTPOJIS U OYNCT-
KU TTOJIyITPOBOTHUKOBBIX BEIIIECTB U MPHUTOTOBJICHUS TJICHOK 0CO00 YUCTOTO COCTaBa Ha aTOM-
HOM ypoBHe. [IpejicTaBieHa HOBasi MPUHIMITHAIIBHASI CXEMaA COOTBETCTBYIOIIMX YCTAHOBOK.

KiroueBbie ciioBa: J'IaSCpHO-d)OTOI/IOHI/BaI_II/IOHHaS[ TCXHOJIOTUA, IMMPUTOTOBJIICHUC IIJICHOK,
OYHUCTKA MOJYIIPOBOJHHUKOBBIX BCHICCTB, OIITUMAJIbHBIC CXEMbI
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XIMIHHI CEHCOPU

CHEMICAL SENSORS

UDC 541. 64 + 541. 67

UTILIZATION OF THIN ELECTROPOLYMERIZED POLYPYRROLE
AND POLYANILINE FILMS AS SENSITIVE LAYERS IN
CHEMORESISTOR SENSOR ARRAYS

A. L. Kukla, A. S. Pavluchenko, V. A. Kotljar, Yu. M. Shirshov,
N. V. Konoshchuk', O. Yu. Posudievsky', V. D. Pokhodenko’

V. E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of the
Ukraine tel. /fax 380 (044) 265-18-27, kukla@isp. kiev. ua
'L. V. Pisarzhevsky Institute of Physical Chemistry of the National Academy of Sciences of the
Ukraine, 31, Prosp. Nauki, Kiev, 03039, Ukraine, tel. 265-75-77, posol@inphyschem-nas. kiev. ua

Summary

UTILIZATION OF THIN ELECTROPOLYMERIZED POLYPYRROLE AND POLYANILINE
FILMS AS SENSITIVE LAYERS IN CHEMORESISTOR SENSOR ARRAYS

A. L. Kukla, A. S. Pavluchenko, V. A. Kotljar, Yu. M. Shirshov,
N. V. Konoshchuk, O. Yu. Posudievsky, V. D. Pokhodenko

In this work chemosensitivity of the thin electropolymerized polypyrrole and polyaniline
films is studied by analysis of the experimental data obtained from the arrays of electroconduc-
tive polymer sensors. Sensor response towards vapors of various organic solvents is analyzed and
several possible mechanisms of interaction of the organic solvent with the doped polymer film is
considered. By comparative study of the polypyrrole and polyaniline-based sensors responses an
explanation of dependence of senor response on analyte acidity and polarity factors is proposed.

Keywords: electroconductive polymer, polyaniline, polypyrrole, chemosensor.

AHoTauisn

3ACTOCYBAHHSA TOHKUX EJJEKTPOITOJIMEPI3OBAHUX ITJIIBOK ITOJIITITPOJIA
TA IIOJITAHIJITHA B AKOCTI YYTJ/IMBUX IIAPIB B MACUBAX
XEMOPE3UCTUBHUX CEHCOPIB

Kykna O. JL., Ilasaouenxo O. C., Komasp B. O., Hlupwos I0. M.,
Konowyx H. B., Ilocyodiescokuit O. IO., Iloxodenko B. JI.

B po0oTi BUBYCHI XeMOUYYTINUBI BIaCTUBOCTI TOHKHMX €ICKTPOIIOIIMEPI30BAHUX ILIIBOK ITOJI-
imipoJyia Ta IMoJjliaHiTiHaA 3a JJOTMTOMOTOI0 aHAII3y eKCIIEPUMEHTAIbHUX JaHUX OTPUMAHHX 3 Ma-
CUBIB €JIEKTPOIPOBIIHUX ITOJIMEPHUX CeHCOpiB. IIpoaHamizoBaHi BIATYKH CEHCOPIB Ha IapH
PI3HUX OPraHIYHUX PO3UMHHMKIB M PO3TIIAHYTI ACSKI MOXKJIMBI MEXaHI3MH B3a€MO/Iii OpTraHIuHO-
o PO3YMHHHUKA 3 JOITOBAHUM noyiMepoM. IIpoBeneHo MOpiBHSIHHS BIATYKiB CEHCOPIB HA OCHOBI



MOJIIIpoJIa Ta TOJIaHIIiHA 1 3aITPOMOHOBAHO TTOSICHEHHSI 3aJIEXKHOCTI BIJITYKIB BiJl TOKA3HHUKIB
KUCIIOTHOCTI U MOJITPHOCTI aHAJIITY.

Kro4oBi c10Ba: eeKTpONPOBIIHII TTOTIMEp, TTOTIaHUTIH, TOJIMIPOJI, XIMIYHUN CEHCOP.

AHHOTAIUA

MNPUMEHEHUWUE TOHKHUX JIEKTPOINIOJIMMEPU30BAHHBIX INIEHOK ITOJIUITUPPOJIA
N IMMOJIMAHUJINHA B KAYECTBE HYBCTBUTEJ/IBHbBIX CJIOEB B MACCHUBAX
XEMOPE3NCTHUBHBIX CEHCOPOB

Kykna A. JL., Ilasnwouenxo A. C., Komaap B. A., Hlupwos IO. M.,
Konowyx H. B., Ilocyoueeckuii O. IO., Iloxooenxo B. /1.

B pa60Te N3YUCHBI XEMOUYYBCTBUTCIILHBIC CBOMCTBA TOHKUX QJICKTPOIIOJIUMEPU30BAHHBIX
IJICHOK ITOJIMIIUPPOJIa U ITOJIMAHUIINHA ITOCPCACTBOM adaHaAJIM3a 3KCIIEPUMCHTAJIbBHBIX JTAHHBIX
IMMOJIYU€HHBIX C MACCUBOB J3JICKTPOIIPOBOAAIIUX IMOJTUMEPHBIX CEHCOPOB. HpoaHaanpOBaHm
OTKJIMKH CEHCOPOB Ha IMapbl pa3JIMYHBbIX OPTaHUYCCKUX paCTBOpI/ITCHCI\/‘I " paCCMOTPEHBI HEKOTO-
PBIC BOSMOXXHBIE MEXaHHU3MBbI B33HMOIICI>'ICTBH$I OPraHUYCCKOr'o paCTBOPUTEIIA C AOTTMPOBaAHHBIM
MMOJINMEPOM. HpOBeI{eHO CPaBHCHUEC OTKJIIMKOB CEHCOPOB Ha OCHOBEC IMOJUIIUPPOJIA U IMTOJITUAHU-
JIMHA U IIPEATIOKECHO 00BSICHEHNE 3aBUCUMOCTU OTKJIMKOB OT ITOKAa3aTele KUCIOTHOCTU M I10-
JIIPHOCTU aHAJIUTOB.

KiroueBble cjioBa: 3JIEKTPOMPOBOISIINN MOTUMED, TTOJTUAHWINH, TTOJTUTTUPPOIT, XUMUUECKUI
CEHCOoP.
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BIOCEHCOPU

BIOSENSORS

V]IK 577. 15; 573. 6

JOCJIZKEHHA TA OIITUMIBALIA KOHAYKTOMETPUYHHUX
IMEPETBOPIOBAYIB HA OCHOBI IINTAHAPHOI TEXHOJIOT'IT

B. M. Apxunoea’, A. JI. bepeaceuvkuit’, O. A. llyrvea’,
K.-M. Illogenor?, O. Il. Conoamxin’, C. B. /[3a0eeuu’

'THCTUTYT MOJIEKyIsipHOI Oiojorii 1 reHeTuku Hamionanbnol Akaaemii Hayk Ykpainu, Byi.
3ab6omnotHoro, 150, Kuie 03143, Ykpaina, tei.: 044 526 07 49, dakc: 044 526 07 59,
E-mail: dzyad@yahoo. com
2IucTuTyT XeMO- Ta 6ioceHcopuku, MroHcTep, HiMeuunna
*VuiBepcurer Knona Bepnapa 1, Jlion, ®paniis

AHoTauisn

JOCHIIKEHHSA TA OIITUMIBALIIA KOHAYKTOMETPUYHUX ITEPETBOPIOBAYIB
HA OCHOBI [INIAHAPHOI TEXHOJIOTIT

B. M. Apxunosa, A. JI. bepearceyvkuii, O. A. Hlyavea,
K.-M. Illogenon, O. Il. Conoamxin, C. B. /[310e6uu

B po0oTi 3a 1OOMOTO0 IMITETAHCHOI CIEKTPOCKOII OyI0 MOCIIIXKEHO XapaKTePUCTUKU
TOHKOIUIIBYACTUX I'PEOIHYACTUX CICKTPOMIIB SIK IIEPETBOPIOBAUIB Il KOHIYKTOMETPUYHUX 010-
ceHcopiB. /I moaapIIoro CTBOPEeHHST (PepMEHTHHUX O10CEHCOPIB 3aIIPOIIOHOBAHO OITHUMAaJIbHI
MaTepiaiau JjIs eIEKTPOIIB 1 MAKIIAAUHKH, a TAKOXK iX XapaKTEPUCTHUIHI pO3MIpH.

Kro4oBi ci10Ba: KOHIYKTOMETPUYHI NIEPETBOPIOBAYI, IMITEJAHCHA CIIEKTPOCKOTIsI, Oi0CeHCO-
Y, TOHKOIUTIBYACTI TPpeOiHYaACT] eIeKTPOIH

Abstract

INVESTIGATION AND OPTIMIZATION OF CONDUCTOMETRIC TRANSDUCERS BASED
ON PLANAR TECHNOLOGY

V. M. Arkhypova, A. L. Bereghetskyy, O. A. Shul’ga,
J.-M. Chovelon, O. P. Soldatkin, S. V. Dzyadevych

The characteristics of thin-films conductometric interdigitated electrodes as transducers were
studied using impedance spectroscopy. The optimal materials for electrodes and support, the
characteristic dimensions of electrodes were chosen for enzyme biosensors designing.

Keywords: conductometric transducers, impedance spectroscopy, biosensors, thin-films
interdigitated electrodes



AHoTauus

NCCIEJOBAHUE U OIITUMM3ALIMA KOHAYKTOMETPUYECKUX
TMPEOBPA30OBATEJEN HA OCHOBE INIAHAPHO¥ TEXHOJIOT'YU

B. H. Apxunosa, A. JI. bepesceuxuii, A. A. Illyvea,
K.-M. Illogenon, A.Il. Conoamxun, C. B. /[3a0e6uu

B pabote ¢ moMoIIbI0 UMIIEJTAHCHON CHEKTPOCKONUM OBLIN HUCCIIEIOBAHBl XapaKTEPUCTUKU
TOHKOIUIGHOYHBIX T'PEOEHUYATHIX IJIEKTPOJOB KaK MpeoOpazoBaTeiell ISl KOHIYKTOMETpUUIeC-
KX 6moceHcopoB. st mampHerIero co3ganus GepMeHTHBIX OMOCEHCOPOB MPEITI0KEHBI OITH-
MaJIbHbIE MATEPUAITBI JIJIs 3JIEKTPOJIOB M MOJIOKEK, a TAKKE UX XapaKTePUCTUUYECKUE Pa3MEPHI.

KiroueBrnle ciioBa: KOHAYKTOMETPUUYCCKUC Hp606pa30BaT€J'[I/I, HUMIICAAHCHAas CIICKTPOCKOIINA,
6I/IOCCHCOpBI, TOHKOIIJICHOYHBIC Fp€6€anTBIC SJICKTPOAbI
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JOCZKEHHA TA OIITUMI3ALISA PI3BHUX ITEPETBOPIOBAYIB
JJIA CTBOPEHHA AMITIEPOMETPUYHUX BIOCEHCOPIB

A. JI. Bepesrceuvkuir’, O. M. Il]ysaiino’, B. M. Apxunoea’, JI. B. IlIxomosa’,
K.-M. Hlogenor?, O. Il. Conoamxin’, C. B. /[3a0eeuu’

'THCTUTYT MOJeKyasapHOl 6iomorii 1 renetuxku Harionanpaoi Akagemii Hayk Ykpainu,
ByJ1. 3abomnoTHoro, 150, Kui 03143, Ykpaina, tei.: 044 526 07 49, dakc: 044 526 07 59,
E-mail: dzyad@yahoo. com
2VuiBepcurer Knona Bepnapa 1, Jlion, ®@paniis

AHoTauisn

JOCIIIKEHHS TA OIITUMI3ALIS PI3HUX ITEPETBOPIOBAYIB I CTBOPEHHSA
AMITEPOMETPUYHUX BIOCEHCOPIB

A. JI. Bepeaceuvkuit, O. M. I]ysaiino, B. M. Apxunosa, JI. B. Illkomosa,
K.-M. Illosenon, O. I1. Conoamxin, C. B. /[3a0eeuu

B po6oTi gociimkeHo XapaKTepUCTUKH Pi3HUX MIEPETBOPIOBAYIB, IO ITPOIIOHYETHCS BUKOPH-
CTOBYBATH JIJII CTBOPEHHS aMIIEPOMETPUIHUX O10CEHCOPIB, a caMe PI3HOMAHITHUX BYTJICIICBUX
Ta METaJIEBUX €JIEKTPO/IiB, BATOTOBIICHUX 32 Cy4YaCHUMU TexHoutorisMu. [Toka3aHo, 1110 TuraTuHa
€ HalOUTBII MPUIATHUM €JICKTPOJHUM MaTepiaaioM JUIsl BAKOPUCTAHHS B IKOCTI aMIIEpOMETPUY-
HUX MEePeTBOPIOBaYiB. MOXKIIMBE TAaKOXK 3aCTOCYBAHHS T'PeOIHYACTUX TJITAHAPHKUX SIIEKTPOIIB SIK
aMIIepOMETPUIHHX TIEpEeTBOPIOBaUiB. BU3HaAYCHO, IO ONTUMAIBHIUM MaTepiaioM JUIsi BAPOOHHM-
IITBA TAKUX €JIEKTPOJIIB € IJIATUHA, a IX MIKIaIK1 — KPEeMHI!, IIMPUHA TaJIbIIiB eJICKTPOIIB Ta
BiZICTAHBb MiXX HaJIBISIMU I'PeOIHOK — 10 MKM.

KurouoBi ciioBa: aMriepoMeTpuYHI MepeTBOPIOBaYi, BYTJIEIEBl Ta METaJIeBl elNeKTpoau, 0io-
CEHCOPH, TOHKOITIIBYACTI IpeOiHYaCTI eJIEKTPOIN

Abstract

INVESTIGATION AND OPTIMIZATION OF DIFFERENT TRANSDUCERS
FOR CREATION OF AMPEROMETRIC BIOSENSORS

A. L. Bereghetskyy, O. M. Schuvaylo, V. M. Arkhypova, L. V. Shkotova, J.-M. Chovelon,
O. P. Soldatkin, S. V. Dzyadevych

The characteristics of different transducers for creation of amperometric biosensors such as
various carbon and metallic electrodes were investigated. It was shown that the platinum is best
electrode material for using as amperometric transducers. It is also possible to use interdigitated
planar electrodes. It was shown that optimal material for such electrodes creation is platinum,
the best substrate is silicon, and the width of digits and their separation are 10 um.

Keywords: amperometric transducers, carbon and metallic electrodes, biosensors, thin-films
interdigitated electrodes



AHHOTALUSA

UCCIAEJOBAHUE U ONITUMU3ALIUA PA3JIUYHBIX TIPEOBPA3OBATEJIEN
JJs1 CO3JAHUA AMITIEPOMETPUYECKUX BUOCEHCOPOB

A. JI. Bepesceukuii, O. H. Il]ysaiino, B. H. Apxunosa, JI. B. lllxomosa, K.-M. Illogenon,
A. Il. Conoamxun, C. B. /[3a0e6uu

B poboTe uccreoBaHbl XapaKTepUCTUKH Pa3IUYHBIX Tpeodpa3oBaTeieil, KoTopble mpeia-
raeTcs UCIOIb30BATh JIJIsl CO3/IAHUS aMIIEPOMETPUIECKUX OMOCEHCOPOB, 4 UMEHHO pa3Hoo0pas-
HBIX YTJIEPOJAHBIX U METAJUTMYECKUX 3JIEKTPOJOB, U3TOTOBJIECHHBIX C MOMOIIBIO COBPEMEHHBIX
texHonoruii. [TokazaHo, 4To MIaTUHA €CTh HAUOOJIee MPUEMIIEMbI MaTepual sl UCTIOJIH30Ba-
HUSI B KQUeCTBE aMIlEpOMETPUUECKHX MpeoOpasoBaTteneii. Bo3aM0OXHO Takke MpUMEHEHHE Tpe-
OEHYACTBIX IUTAHAPHBIX JIEKTPOJOB B KAUECTBE aMIIEpOMETPUUECKUX MpeobpazoBarteneir. On-
peaeneHo, 4To ONTUMATbHBIM MAaTEepHaAJIOM MPHU MPOU3BOJCTBE TAKUX IIEKTPOJIOB SBIISCTCS
MJaTHHA, a4 UX MOJJIOKKUA — KPEMHUU, MHPUHA TANIBIEB 3JIEKTPOJOB U PACCTOSHUE MEXKY
rmajablaMu rpedeHOK — 10 MKM.

KiroueBble ciioBa: aMrepomMeTpuyeckue mpeodopazoBaTenn, yriaepoaHble U MeTaUIMuecKue
9JIEKTPOJIbI, OMOCEHCOPHI, TOHKOIUICHOYHBIE IpeOeHYATHIE IIEKTPOIbI



MATEPIAJIN 07149 CEHCOPIB

SENSOR MATERIALS

PACS 82. 35. Cd, 82. 45. Aa, 82. 47. Rs
YIK 541. 135. 5, 541. 64, 543. 25

MATPUYHBIE JJIEKTPOITPOBOJALINE ITOJIUMEPBI,
YYBCTBUTEJBHBIE K ITPONU3BOJHbBIM AHUJINHA

A. U. Kypvico, H. C. Hemsaza

HWuctutyT pusnyeckoit xumun uM. JI. B. ITucapxkeBckoro HAH Ykpaussl,
03028, Kues-28, ip. Hayxku, 31, ten. (044) 525 75 77,
E-mail: kurys@inphyschem-nas. kiev. ua

AHHOTaALUA

MATPUYHBIE JIEKTPOINPOBOJMAILIUE ITOJIMMEPBI, YYBCTBUTEJBbHBIE
KITPOU3BOJHBIM AHUJINHA

A. U. Kypoico, H. C. Hemsza

YcraHoBiIeHBI ONITUMAIIbHBIE YCIIOBHS 3JICKTPOXUMHUYCCKOI'O (bOpMI/IpOBaHI/ISI MAaTPHUYHBIX
QJICKTPOIIPOBOAAIINUX ITOJITUMEPOB HA OCHOBC ITPOU3BOAHBIX daHUIJIMHA. HOKa3aHO, YTO 4YYBCTBHU-
TCJIABHOCTD U CCIICKTUBHOCTD TAKHUX MATCPUAJIOB K IPONU3BOJIHBIM daHUJIMHA ABJIACTCA CICACTBUEM
CHGL[I/I(I)I/II{ECKOFO COOTBCTCTBUA IIOPp MATPHUYHOTI'O IMOJIUMEPA MOJICKYJIaM TEMIIJIaTa — MOHOMC-
Py, UCIIOJIB30BABHIEMYCH ITPH SJICKTPOIIOJTIUMEPU3ALINH.

KuroueBble cjioBa: MaTpUIHBIE TTOJIUMEPHI, JIEKTPOMPOBOISIINE TTOTUMEPHI, IIEKTPOIIOJH-
MepHu3aIusl, 0-aHU3WINH, TOJTYHJIMHBI, 0-aMUHO(PEHOJT.

AHoTauis
MATPUYHI EJIEKTPOITPOBIAHI ITOJIMEPU, YYTJUBI 4O ITOXIAHUX AHUITHY
A. 1. Kypucsw, H. C. Hemsza

BcraHoBiIeHI OonTUMAIIBbHI YMOBH €JIEKTPOXIMIYHOTO (POPMYBaHHS MATPUIHUX EIICKTPOIIPO-
BiAHMX IIOJIIMEpIB HAa OCHOBI MOXiAHUX aHiNiHy. Iloka3zaHO, 11O YYTJIHMBICTH 1 CEIICKTUBHICTD
TAKMX MaTepiajiiB A0 MOXITHUX aHUIIHY € HACIIIKOM crelu(iuyHol BiIIOBIAHOCTI ITOP MaTPUY-
HOTO IMOJIIMEPY MOJIEKYJIaM TeMILIATy — MOHOMEPY, 1110 OyB BUKOPUCTAHUI ITPH EJICKTPOTIOJTi-
Mepu3aiiii.

KrouoBi ciioBa: MaTpu4Hi MOJIIMEPH, €IEKTPOIPOBIAHI MOMIMEpH, EIeKTPONOIIMepU3altis,
0-aHI3UIUH, TOJYiTuHU, 0-aMiHO(DEHOT.
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Summary
IMPRINTED CONDUCTING POLYMERS THAT ARE SENSITIVE TO ANILINE DERIVATIVES

Ya. I. Kurys, N. S. Netyaga

Optimal conditions of the electrochemical preparation of imprinted conducting polymers
based on aniline derivatives are established. It is shown that sensitivity and selectivity of such
materials to aniline derivatives is established as a result of specific conformity between the pores
of the imprinted polymer and template molecules — molecules of the monomer used for elec-

tropolymerization.
Keywords: imprinted polymers, conducting polymers, electropolymerization, o-anisidine,
toluidines, o-aminophenol.
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SENSORS AND INFORMATION SYSTEMS

YK 681.545

APPLICATION OF LINEAR CLASSIFIERS FOR ANALYSIS
OF THE SENSOR ARRAYS DESCRIPTIVENESS FOR DETECTION
OF THE VOLATILE COMPOUNDS MOLECULES

A. S. Pavluchenko, Z. I. Kazantseva, I. A. Koshets, Yu. M. Shirshov

V. Lashkaryov Institute of Semiconductor Physics of NASU
Tel. /fax: (+380-44) 2651827, (+380-44) 2655626
e-mail: shirshov@isp. kiev. ua

Summary

APPLICATION OF LINEAR CLASSIFIERS FOR ANALYSIS OF THE SENSOR ARRAYS
DESCRIPTIVENESS FOR DETECTION OF THE VOLATILE COMPOUNDS MOLECULES

A. S. Pavluchenko, Z. I. Kazantseva, I. A. Koshets, Yu. M. Shirshov.

In this work some approaches to improvement of the chemical images classification perform-
ance due to preprocessing and dimensionality reduction of the multisensor array responses are
studied. A criterion for linear separability of the analyte classes is proposed, allowing to choose
an optimal method of responses processing for the particular classification task without the need
of cross-validation involving multiple classifier retraining.

Keywords: multisensor array, quartz crystal microbalance, linear classifier, feature space
reduction, separability criterion.

AHoTauisn

3ACTOCYBAHHS JIIHIMHUX KJIACU®IKATOPIB JIJI AHAJII3Y IHOOPMATUBHOCTI
CEHCOPHUX MACHBIB ITPU PEECTPALIT MOJIEKYJI JIETKUX PEHOBUH

IHagarouenko O. C., Kazanuesa 3. 1., Koweup I. A., [Llupwos 0. M.

B po06oTi po3riasHyTI AesKi MiAX0AU 10 MOKPAIIESHHS IKOCTI Kilacudikaliii mpu po3mizHaBaHHI
XiIMIYHHX 00pa3iB 3a paxXyHOK IOIEepeIHhOI 0OPOOKHU Ta PEAYKIIii pO3MIpHOCTI BIATYKiB Oarato-
CEHCOPHOT'0O MAaCHUBY. 3aIlIpOIIOHOBAHO KPUTEPIH OLIHKH JIIHIMHOI pO3IJIBHOCTI KJIaCiB aHAJITIB,
SIKUW JJO3BOJISIE BUPINTYBATH 3a7a4y BUOOPY ONTHUMAIBLHOTO 3 TOYKH 30PY Ki1acudikarlii MeToTy
00pOOKHM BIATYKIB HE BIAIOUKChH JIO IIEPEXPECHOI IIEPEBIPKH 3 OaraToKpaTHUM TPEHYBaHHSIM KJla-
cudikaropa.

KrouoBi ci1oBa: 6aratoeleMeHTHHIT MaCUB CEHCOPIB, KBAPIIOBI MiKpOBArH, JIHIHHUA KIacH-
¢dikaTop, penyKiis MpOCTOPY O3HAK, KPUTEPIH PO3AUTHHOCTI KIACIB.



AHHOTALUA

MPUMEHEHUE JUHENHBIX KIACCUDPUKATOPOB 151 AHAJIU3A
NH®OPMATUBHOCTHU CEHCOPHBIX MACCHUBOB ITPU PETUCTPALIU MOJIEKVYJI
JEIT'KOJIETYUUX BEILIECTB

Iagnrwouenko A. C., Kazanuesa 3. H., Koweu U. A., [Hlupwos FO. M.

B paboTe paccMOTpeHbl HEKOTOPBIE TTOAXO/IbI K YIYUIIEHUIO Ka4ecTBa KIACCU(UKAIINY TTPH
pacrmo3HaBaHUU XUMHUYECKUX 00pa30B 3a CUET MpeABAPUTEILHON 00pabOTKU M PEAyKIIUKA pas3-
MEPHOCTH OTKJIMKOB MHOT'OCEHCOPHOTO MaccuBa. [IpenoxeH KpuTepuii OlleHKU TIMHEWHOH pas-
JIETUMOCTHU KJIACCOB aHAJIMTOB, MO3BOJISIIOIIUN pelliaTh 3a7auy BEI0Opa ONTUMAIBLHOTO C TOUYKHU
3peHus kiaaccuukanuu MeToa 0opaboTKu OTKIMKOB He Tprulerast K mepekpecTHON MpoBEPKe C
MHOTOKPATHBIM OOyYeHHEM KiIacCupuKaTopa.

KuroueBble cj10Ba: MHOTO3JIEMEHTHBIN MAaCCUB CEHCOPOB, KBAPIIEBbIE MUKPOBECHI, JIMHEHHBII
KJIacCU(UKATOP, PEAYKIIHS TPOCTPAHCTBA MPU3HAKOB, KPUTEPHI Pa3IeIMMOCTH KIACCOB.
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YK 621.382:681.586

OPTIMISATION OF THE TECHNOLOGY OF POLISHING
OF INPUT WINDOWS MADE OF OPTICAL CERAMICS KO1, KO12
FOR IR SENSORS

V. P. Maslov, A. Z. Sarsembaeva

Institute of Semiconductor Physics, NASU, 45, Prospect Nauki, Kiev, Ukraine
Phone/fax: +380 (44) 2650555; E-mail: maslov@isp. kiev. ua, sannaz@bigmir. net

Abstract

OPTIMISATION OF THE TECHNOLOGY OF POLISHING OF INPUT WINDOWS MADE
OF OPTICAL CERAMICS KO1, KO12 FOR IR SENSORS

V. P. Maslov, A. Z. Sarsembaeva

In this work on the base of elipsometric measurements the technology of machine work of
polished details made of optical ceramics KO1, KO12 was optimised. The ellipsometry is a high-
performance contactless method of the control of quality of optical surfaces, in which the sharp
response of condition of polarisation of the light to the properties and parameters of a surface
and surface layers of an investigated reflective system is used. It is shown, that the highly produc-
tive technology of a diamond polishing provides achievement of ellipsometric parameters at level
of conventional methods of polishing.

Keywords. Ellipsometric control, diamond polishing, optical ceramics.

AHoTauisn

OIITUMIBALIISA TEXHOJIOTI MOJIIPYBAHHSA BXITHUX BIKOH HA OCHOBI OIITUYHOI
KEPAMIKH KO1, KO12 JId 14 CEHCOPIB

B. Il. Macnos, A. 3. Capcembacsa

B naniii poOOTI Ha OCHOBI €IIICOMETPUYHNUX BUMIPIB OYJIO OIITUMI30BaHO TEXHOJIOT1I0 MeXa-
HIYHOI 00pOOKHM MmoyripoBaHuX AeTaneit 3 ontuuHoi kepamiku KO1 ta KO12. Emincomerpis —
BUCOKOC(DEKTUBHUIT OE3KOHTAKTHHI METOJI KOHTPOJIIO SKOCTI ONTHYHHMX MOBEPXOHb, B IKOMY
BUKOPHUCTOBYIOTH 3aJIEXKHICTh CTAHY MOJISIpU3allii CBIT/Ia BiJl BIACTHBOCTEH Ta MapaMeTpiB MOBe-
PXHI Ta TOBEPXHEBUX IIAPiB JOCTKYBaHOI BiIOMBHOI cucTteMu. [TokazaHo, 1110 BUCOKOTIPOAYK-
THBHA TEXHOJIOTISI aJIMa3HOTO MOJIIpYBaHHs 3a0e31euye JOCITHEHHS eTINICOMETPUYHUX IMapame-
TPiB Ha PiBHI TPAJULIMHUX METOIIB MOJIpyBaHHS.

Kuarouogi ciioa. EminicoMeTpuyHmil KOHTPOJTh, aJIMa3HE MOJIIPYBaHHS, ONITUYHA KepaMiKa.



OIITUMM3 ALV A TEXHOJOI'MU ITOJIUPOBAHMSA BXOJAHbIX OKOH HA OCHOBE
OINTUYECKOI KEPAMUKHU KO1, KO12 /1151 UK CEHCOPOB

B. I1. Macnos, A. 3. Capcembaesa

B nanHo# paboTe Ha OCHOBE JUTMIICOMETPUYECKUX M3MEPEHHI ObLJIa ONITUMU3UPOBAHA TEX-
HOJIOTHSI MEXaHUUYECKOH 00pabOTKU MOTMPOBAHHBIX JleTallel n3 onTudeckoit kepamuku KO1 n
KOI12. DnnuncomeTpusi — BBICOKO3()(EKTUBHBIN O0SCKOHTAKTHBIH METOJ KOHTPOJIS KauyecTBa
ONITUYECKUX TMOBEPXHOCTEH, B KOTOPOM HCIIOJIB3yeTCs 3aBUCUMOCTH COCTOSIHUS TTOJISIPU3AIIIN
CBETa OT CBOWCTB U IMapaMeTPOB MOBEPXHOCTH U IMMOBEPXHOCTHBIX CIIOEB MCCIIEyEeMON OTpaka-
TeIbHOU cucTeMbl. [ToKa3aHO, YTO BBICOKOTIPOJAYKTHBHAS TEXHOJIOTHS aJIMa3HOW TMOJMPOBKH
o0OecreunBaeT JOCTHKEHUE SJUTUTICOMETPUUECKUX IMapaMeTPOB Ha YPOBHE TPAAUITMOHHBIX Me-
TOJIOB MOJUPOBKH.

KuroueBbie ciioBa. DUIHIICOMETPUYECKUN KOHTPOJIb, aliIMa3Hasi MOJIMPOBKA, ONTUYECKAs Ke-
pamuka.
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Detection of Landfill Gases by Chemoresistive Sensors
Based on Titanium, Molybdenum, Tungsten Oxides
Comini E., Guidi V., Ferroni M., Sberveglieri G.

On page(s): 4- 11

Abstract:

Monitoring of the gases produced in landfills is a ma-
jor task nowadays for the environmental safety of the
areas neighboring garbage dumps. We approached the
problem via solid-state chemoresistive gas sensors to
detect typical complex organic gases produced by
landfills, i. e., carbon sulfide, methyl sulfide, and xy-
lene. We have tested Ti, W, and Mo mixed-oxide thin
films deposited by reactive sputtering and processed
through the selective sublimation technique. We re-
corded a remarkable response toward carbon disulfide
and xylene below the attention level for these gases.

Low-Temperature Catalyst Adding for Tin—Oxide
Nanostructure Gas Sensors
Hong S.-J., HanJ.-I.

On page(s): 12- 19

Abstract:

Thick-film gas sensors are successfully fabricated us-
ing the nanostructure tin—oxide powder. In order to
suppress the coarsening of the nanostructure tin—oxide
particles during the adding process, the low-tempera-
ture catalyst adding (LTCA) method is proposed in
this paper. LTCA is an adding method of noble Pd cat-
alyst onto the nanostructure tin—oxide particles under
the lower temperature below 300 °C excluding chlo-
ride. It turned out that the adding without particle
coarsening is successfully carried out by means of
LTCA. Applying LTCA to the fabrication of the thick
film using nanostructure tin—oxide powder having a
size smaller than 5 nm leads to an excellent perform-
ance with respect to the methane gas sensing. After ag-
ing at 400 °C, a good sensitivity (R, /R, ) of 0. 66 is
obtained for the sensor doped with 5 wt% of Pd cata-
lyst. Also, the sensitivity of the sensor is so stable that
the deviation of the electrical resistance is within 3%
after 400 h of aging.

Mechanical and Electrical Characterization of 8-Ga,O,
Nanostructures for Sensing Applications
Yu M.-F., Atashbar M. Z., Chen X. L.

On page(s): 20- 25

Abstract:

Single crystalline $-Ga,O, nanowire and nanoribbon
materials were synthesized, and electrical and mechan-
ical properties were studied for sensing applications.
The structural analysis showed that the Ga,O, nano-
materials were stoicheometric and had the same crystal
lattice structure as the 8 phase Ga,O, crystal. The me-
chanical study on individual Ga,O, nanowires and na-
noribbons showed that they had a bending modulus of
around 300 GPa, are flexible (in bending and twisting),
and are easy to be cleaved along their crystal lattice.
The current-voltage electrical characterization
through the thickness of nanoribbon and along the
length of nanowire confirmed their semiconducting
characteristic. A two-terminal device fabricated with
an individual Ga,O, nanowire showed good sensing
response to ethanol gas at low-operating temperature,
which revealed the potential of using such nanostruc-
tures for effective sensing applications.

Realization and Metrological Characterization of a
Compact High-Resolution Pendulum Tiltmeter
Berutto M., Ortolano M., Periale F., DeMarchi A.

On page(s): 26- 31

Abstract:

This paper describes the design, realization, and test-
ing of a novel compact tiltmeter model, which is based
on a simple free pendulum and optical detection. Two
equal prototypes were built and metrologically charac-
terized against each other. Various mechanical and
electronic noise sources were first analyzed theoretical-
ly, in order to identify the expected contributions to
resolution and long-term stability. The stability of the
prototypes was then measured and characterized with
the Allan variance as a function of averaging time. Ex-
perimental results confirm the theory. The best meas-
ured resolution is 300 prad and is obtained with an av-
eraging time of 300 s. The dynamic range is =300 urad.
Such values are suitable for the needs which stimulated
the development of the device; however, improvements
are possible and directions for the realization of a bet-
ter version are indicated.
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CMOS Pixels for Subretinal Implantable Prothesis
Mazza M., Renaud P., Bertrand D. C., Tonescu A. M.

On page(s): 32- 37

Abstract:

This work reports on the design, fabrication, and char-
acterization of CMOS pixels for subretinal implants,
which seems to be an effective way to recover visual
capabilities in some types of blindness. Two possible
approaches are presented for CMOS pixel implemen-
tation: 1) an approach based on a light-controlled os-
cillator (LICOS) using a ring oscillator with an odd
number of inverters and 2) an approach based on dis-
tributing a square signal at each pixel that filters out a
number of pulses depending of the light intensity wave
across the chip (WATCH). Both types of pixels fabri-
cated in 0. 35-um CMOS demonstrate good mimic of
the electrical behavior of human retina, with low-pow-
er consumption (typically 1 mW for a 14x14 matrix of
pixels) and having small dimensions (75x78. 5 um? for
LICOS and 70x50 um? for WATCH), which make
them suitable for practical implants. Experimental val-
idation is reported on physiological solutions. Because
of its characteristic, the proposed matrix of pixels
could be considered as one of the first stand-alone
highly integrated solutions for subretinal implant
chips.

Wavelength Demodulation of Ultrabright Green Light-
Emitting Diodes for Electrical Current Sensing
Ribeiro R. M., Martins L., Werneck M. M.

On page(s): 38-47

Abstract:

We report on a novel electrical current-sensing princi-
ple based on wavelength-encoded modulation of the
ultrabright green (at 525 nm) light-emitting diode
transducers. It complies with the optical subsystem of
a hybrid current transformer. Real-time wavelength
demodulation is performed with the passive spectral
edge filter OG 530. Linear calibration plots were
achieved with —0. 33 nm/mA for dc and +0. 99 mA™!
for ac current sensitivity, respectively. A measurement
accuracy of 1. 3% for 28. 4-mA ac peak current range is
achieved. A simple theoretical model is outlined. Issues
such as electronic and thermal effects on stability per-
formance are also addressed.

86

Gas-Sensing Properties of Sprayed Films of
(CdO) (ZnO), Mixed Oxide

Ferro R., RodriguezJ. A., Jimenez I., Cirera
A., CerdalJ., Morante]J. R.

On page(s): 48- 52

Abstract:

A novel NO, sensor based on (CdO) (ZnO), mixed-
oxide thin films deposited by the spray pyrolysis tech-
nique is developed. The sensor response to 3-ppm NO,
is studied in the range 50 °C-350 °C for three different
film compositions. The device is also tested for other
harmful gases, such as CO (300 ppm) and CH, (3000
ppm). The sensor response to these reducing gases is
different at different temperatures varying from the re-
sponse typical for the p-type semiconductor to that
typical for the n-type semiconductor. Satisfactory re-
sponse to NO, and dynamic behavior at 230 °C, as well
as low resistivity, are observed for the mixed-oxide
film with 30% Cd. The response to interfering gas is
poor at working temperature (230 °C). On the basis of
this study, a possible sensing mechanism is proposed.

Theoretical Method for the Study of Plasmon Genera-
tion in Hybrid Multilayer-Optical Fiber Structures
Esteban O., Navarrete M.-C., Gonzalez-Cano A.

On page(s): 53- 58

Abstract:

A theoretical method is presented for the determina-
tion of the behavior of devices based on the deposition
of multilayer structures on polished optical fibers.
Plasmon generation in metallic layers is modeled. The
method is based on the Rayleigh expansion of the elec-
tric fields and permits us to determine their distribu-
tion over the whole structure by an application of
boundary conditions. Once the distribution is known,
the power transmitted by the fiber can be computed as
a function of the geometrical and refractive parame-
ters of the device. The method is versatile and can be
used as a theoretical tool for the design of devices of
that type used for many different purposes. We present
real experimental results obtained with an operative
sensor that agree with the theoretical predictions of
our technique and prove its suitability.
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Ranking Sensors Using an Adaptive Fuzzy Logic
Algorithm
Shayer G., Cohen O., Korach E., Edan, Y.

On page(s): 59- 67

Abstract:

A procedure to rank sensors according to their noise
rates was developed based on an adaptive fuzzy logic
algorithm for sensor fusion. No a priori knowledge of
the sensors performance is assumed. Simulation analy-
sis indicated 83. 33% successful ranking with noise
rates up to 50%. In an indoor experiment with a mobile
robot equipped with three logical sensors, 88% of the
rankings were correct. The ranking procedure also in-
dicates the ranking results success probability.

Higher Order Sensing Using QCM Sensor Array and
Preconcentrator With Variable Temperature
Nakamoto T., Sukegawa K., Sumitomo E.

On page(s): 68- 74

Abstract:

We proposed the higher order sensing method using a
preconcentrator with variable temperature in combina-
tion with the quartz—crystal microbalance sensor array
to extract many features of the samples. The tempera-
ture of the preconcentrator tube packed with hydropho-
bic adsorbent was gradually raised to 200 °C. The rough
separation among the compounds along the time axis
enhanced the discrimination capability of the sensor ar-
ray system. The results of the second-order sensing, such
as images of the sensor responses and the loci on the
principal component analysis space, gave us informa-
tion about the apple flavors with different recipes.
Moreover, the low-concentration flavors, such as apple
and banana in water, were successfully discriminated
using the proposed method. It was found that the sys-
tem was robust against the sample concentration
change under the environment of the large humidity.

Evaluation of On-Line Flue Gas Measurements by
MISiCFET and Metal-Oxide Sensors in Boilers
Uneus L., Artursson T., Mattsson M.,

Ljung P., Wigren R., Martensson P.,

Holmberg M., Lundstrom I., Spetz A. L.

On page(s): 75- 81

Abstract:

Metal insulator silicon carbide field-effect transistor
sensors, metal-oxide sensors, and a linear Lambda
sensor in an electronic nose was used to measure on-
line in hot flue gases from a boiler. Flue gas from a
100-MW pellets-fuelled boiler has been used to feed

the experimental setup. Several reference instruments,
which measure the flue gases in parallel to the sensor
array, are connected to the electronic nose. Data was
collected during six weeks and then evaluated. Using
principal component analysis as the data evaluation
method, different operating modes for the boiler have
been identified in the data set. The different modes
could be described in terms of high or low O, and CO
concentration. Furthermore, we have shown that it
seems possible to use a sensor array to determine the
operating mode of the boiler and, by partial least-
squares models, measure the CO concentration when
the boiler operates in its optimum mode.

An Approach to Multilayer Microfluidic Systems With
Integrated Electrical, Optical, and Mechanical Func-
tionality

Han A., Graff M., Wang O., Frazier A. B.

On page(s): 82- 89

Abstract:

In this paper, a general solution is presented for the
realization of microfluidic systems containing multiple
compartments with sequential functions. The ap-
proach utilizes multilayer plastic/glass/silicon micro-
fluidic system configurations with integrated electri-
cal, optical, and fluid control functionalities. The ap-
proach allows for the integration of on-column, on-
chip electrical conductivity/impedance detectors and
driving electrodes, as well as for the integration of on-
column, off-chip optical detection using resonance
light scattering. A process-compatible latex microv-
alve is demonstrated and characterized. The procedure
utilizes a novel packaging technique for realizing inte-
grated fluid and electrical interfaces between the mi-
crosystem and conventional tubing/instrumentation.
The microfluidic system demonstrated in this work
contains some of the most commonly used components
in bioanalysis systems and can be used as a platform to
fabricate more sophisticated microscale bioanalysis
systems for a variety of applications.

Multiple Sensors on Pulsed Eddy-Current Detection
for 3-D Subsurface Crack Assessment
Tian G. Y., Sophian A., Taylor D., RudlinJ.

On page(s): 90- 96

Abstract:

This paper proposes the use of multiple sensors in
pulsed eddy-current detection for three-dimensional
(3-D) subsurface flaw imaging. A normalization tech-
nique has been proposed to eliminate the characteristic
variation among the Hall devices used in the probe and
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lift off effects. A principal component analysis-based
feature extraction that provides orthogonal informa-
tion for multiple sensor fusion has been introduced
and investigated. Using the features of multiple projec-
tion coefficients, 3-D surface flaws can be measured
and reconstructed. The experimental tests have illus-
trated that the proposed method has delivered more
defect information than the conventional peak value
and time for pulsed eddy-current sensors.

Evaluation of an Electronic Nose to Assess Fruit
Ripeness

Brezmes J., LopezFructuoso M. L.,

Llobet E., Vilanova X., Recasens I., Orts J.,
Saiz G., Correig X.

On page(s): 97- 108

Abstract:
The main goal of our study was to see whether an arti-
ficial olfactory system can be used as a nondestructive

instrument to measure fruit maturity. In order to make
an objective comparison, samples measured with our
electronic nose prototype were later characterized us-
ing fruit quality techniques. The cultivars chosen for
the study were peaches, nectarines, apples, and pears.
With peaches and nectarines, a PCA analysis on the
electronic nose measurements helped to guess optimal
harvest dates that were in good agreement with the
ones obtained with fruit quality techniques. A good
correlation between sensor signals and some fruit
quality indicators was also found. With pears, the
study addressed the possibility of classifying samples
regarding their ripeness state after different cold stor-
age and shelf-life periods. A PCA analysis showed
good separation between samples measured after a
shelf-life period of seven days and samples with four or
less days. Finally, the electronic nose monitored the
shelf-life ripening of apples. A good correlation be-
tween electronic nose signals and firmness, starch in-
dex, and acidity parameters was found. These results
prove that electronic noses have the potential of be-
coming a reliable instrument to assess fruit ripeness.

Volume: 5, Issue: 2, Year: April 2005 (ISSN: 1530-437X)

A schema for generic process tomography sensors
Hoyle B. S.

On page(s): 117- 124

Abstract

A schema is introduced that aims to facilitate the wide-
spread exploitation of the science of process tomogra-
phy (PT) that promises a unique multidimensional
sensing opportunity. Although PT has been developed
to an advanced state, applications have been laborato-
ry or pilot-plant based, configured on an end-to-end
basis, and limited typically to the formation of images
that attempt to represent process contents. The schema
facilitates the fusion of multidimensional internal
process state data in terms of a model that yields di-
rectly usable process information, either for design
model confirmation or for effective plant monitoring
or control, here termed a reality visualization model
(RVM). A generic view leads to a taxonomy of process
types and their respective RVM. An illustrative exam-
ple is included and a review of typical sensor system
components is given.
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Roles for magnetic resonance imaging in process
tomography
Hall L. D.

On page(s): 125- 133

Abstract

This brief article based solely on work from the au-
thor’s own studies provides a strategic overview of the
potential of magnetic resonance imaging (MRI) for
gaining insight to facets of process engineering which
involve fluids. Briefly, MRI is a noninvasive method
for quantitating in three dimensions the mass trans-
port of proton-containing fluids within vessels that are
optically opaque but transparent to radiowaves and
magnetic fields; it can also be used to map many chem-
ical processes (pH, REDOX) and the temperature of
aqueous systems. As a result it has huge potential for
biotechnology and medical engineering.
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Dual-Modality Probe for Characterization of Hetero-
geneous Mixtures

Dyakowski T., HaleJ., Jaworski A.,

White N., Nowakowski A., Meng G., Rwifa S.

On page(s): 134- 138

Abstract

This paper presents a laboratory feasibility study aim-
ing at the development of a dual modality sensor for
development within an oil and gas extraction plant to
measure the composition of heterogeneous mixtures.
The technology of manufacturing the sensor is briefly
described and the preliminary measurements, conduct-
ed for mixtures of vegetable oil and saline water, using
two modalities: ultrasound and electrical, are present-
ed. The experimental results obtained from ultrasonic
measurements are compared with theoretical predic-
tions. Finally, conclusions and recommendations for
future work are presented.

Towards process tomography for monitoring pressure
filtration

York T. A., DavidsonJ. L.,

Mazurkiewich L., Mann R., Grieve B. D.

On page(s): 139- 152

Abstract

This paper reports on progress towards the first con-
tinuous application of electrical impedance tomogra-
phy to a production scale industrial process. It in-
cludes the design and implementation of the worlds
first certified intrinsically safe electrical tomography
system. Zener barrier (ZB) modules and intrinsically
safe relays provide electrical isolation and the instru-
ment is certified for operation in a Zone 0 environ-
ment. Two systems have been operating successfully
on production pressure filters for two years. A sensor
architecture has been implemented that is compliant
with the process such that it is not detrimental to effi-
ciency or the integrity of the associated vessel struc-
ture. The MATLAB-based EIDORS three-dimension-
al software toolkit has been employed to yield images
from simulated data. To overcome problems that arise
due to dramatic changes in the conductivity of materi-
als in the vessel during the process, a new approach is
introduced that proposes the use of dynamic sensitivi-
ty maps that evolve during the batch based on the pre-
dicted mean conductivity at each stage. Real data
present challenges due to a number of factors, notably
the ZB modules that are integral to the intrinsically
safe instrumentation. However, a simple approach to
data processing has yielded process relevant informa-
tion using real tomographic data.

Multimodality tomography for multiphase hydrocar-
bon flow measurements

Hjertaker B. T., Tjugum S.-A.,

Hammer E. A., Johansen G. A.

On page(s): 153- 160

Abstract

Multimodality sensing is used for monitoring of mul-
tiphase hydrocarbon flow where there is a need to
measure the quantity of oil, water and gas in a cross
section of a pipe originating from an oil well. Informa-
tion on the flow regime, i. e., the physical distribution
of the hydrocarbon production constituents in the pipe
cross section, is demanded. Expedient information
concerning the productivity of the well, i. e., the quan-
tity of oil, water and gas produced, the transport of
multiphase flow and the upstream separation process
can be provided by tomographic information. A dual
modality tomograph (DMT), consisting of capaci-
tance and gamma-ray sensors, has been developed at
the University of Bergen. Characterization of the
DMT has demonstrated feasibility in relation to the
hydrocarbon flow application, but also shortcomings
mainly relating to the performance of the capacitance
sensor in water continuous phase, and the salinity de-
pendence of the gamma-ray measurements. Research
work has been conducted to further develop the DMT
for hydrocarbon multiphase flow. The new develop-
ments include dual modality densitometry (DMD),
where both mixture density and salinity are measured,
and a water-cut independent high-frequency magnetic
field sensor.

Imaging the Continuous Conductivity Profile Within
Layered Metal Structures Using Inductance Spectros-

copy
Yin W., Dickinson S. J., Peyton A. J.

On page(s): 161- 166

Abstract

This paper presents an inverse method for determining
the conductivity distribution of a flat, layered conduc-
tor using a multifrequency electromagnetic sensor.
Eddy-current sensors are used in a wide range of non-
destructive testing applications. Single-frequency sen-
sors are very common; however, the potential of an
eddy-current sensor with spectroscopic techniques of-
fers the ability to extract depth profiles and examine
more fully the internal structure of the test piece. In
this paper, the forward solution for a small right-cylin-
drical air-cored coil placed next to a layered conductor
is based on the analytic solution provided by the trans-
fer matrix approach. For an inverse solution, a modi-
fied Newton—Raphson method was used to adjust the
conductivity profile to fit a set of multifrequency in-
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ductances in a least-squared sense. The approximate
Jacobian matrix (sensitivity matrix) was obtained by
the perturbation method. Numerical results of the for-
ward solution are provided for cases of step, continu-
ous conductivity profiles. Good estimates for the con-
ductivity profile were obtained. Experimental eddy-
current tests are performed by taking the difference in
inductance of the coil when placed next to a reference
conductor and next to a layered conductor over the
range 100 kHz—1 MHz. Inverse results based on exper-
imental and simulated data verified this method.

Guided-path tomography sensors for nonplanar

mapping
Ozanyan K. B., Castillo S. G., Ortiz F. J. P.

On page(s): 167- 174

Abstract

This paper introduces guided-path tomography (GPT)
as a method for imaging on nonplanar surfaces by tak-
ing measurements at their periphery. The theory and
practical implementation (hardware and software) of
GPT is illustrated in the case of temperature mapping.
The temperature distribution is obtained from dc
measurements of the temperature-induced resistance
changes (accuracy £0. 02%) in a grid of a small number
of noninteracting transducers forming the GPT sensor.
Images of the temperature distribution around a heat-
ed tip and across a thermally nonhomogenous flow are
reconstructed using the additive algebraic reconstruc-
tion technique (AART). Results from applying several
strategies for the design of the sensor are shown and
discussed. Problems concerning the general applicabil-
ity of GPT in its variants, as well as the improvement
of its current implementation are discussed in detail
and some industrial applications of GPT temperature
mapping are suggested. It is shown that using a GPT
temperature imaging sensor it is possible to generate
Radon-transformed “phantom” data from electrical
measurements.

Scattered Gamma Radiation Utilized for Level Meas-
urements in Gravitational Separators

Holstad M. B., Johansen G. A., Jackson P.,
Eidsnes K. S.

On page(s): 175- 182

Abstract

In the petroleum industry, there is a great demand for
accurate level measurements and improved process
control in gas/oil/water separators. This is necessary to
optimize vessel performance, to avoid accidental oil
discharge in produced water, and to save cost and en-
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vironmental hazards from excessive use of chemical
additives. It is also important to know how much sand
has built up inside the separator. Improved process
control has become more important lately due to the
increasing demand for more compact systems. This
paper presents the work done on the development of a
level monitoring system utilizing scattered gamma ra-
diation. Measurements and simulations have been
used to find which measurement geometries give the
required sensitivity and accuracy. It has been proven
that both the sensitivity and the count rate depend
strongly on the geometry of the setup and that multi-
ple-scattered radiation dominates the detected re-
sponse.

Application of conventional- and dual-energy X-ray
tomography in process engineering
Gehrke S., Wirth K.-E.

On page(s): 183- 187

Abstract

For years, conventional X-ray tomography has been
used successfully to study the flow structures of verti-
cal two-phase gas-solid flows. As a result, the different
flow structures of downward- and upward-arranged
currents have been described. The additional imple-
mentation of a dual-energy technique provides the op-
portunity to investigate multiphase (three phase) sys-
tems. The dual-energy technique makes use of the ab-
sorption coefficient which varies with the material and
the X-ray energy, respectively. Applications in re-
search are, e. g., suspension bubble columns or an in-
jected liquid phase in a gas-solid fluidized bed. There-
fore, implementations of computer tomography in
process engineering are increasing.

Electrical Characteristics of Microdot Sensors for X-
Ray Imaging Applications
Cho H., Kim S., Lee B.

On page(s): 188- 194

Abstract

In this paper, a recently interested radiation sensor op-
erating in the gas proportional mode, the so-called
microdot-typed radiation sensor, is described for inher-
ently two-dimensional (2-D) readout capability. We
present new observations and measurements realized
with the microdot-typed sensor of a 50-um pitch, in-
cluding gas gain, rate capability, aging effect, and insen-
sitive zone. The intrinsically 2-D structure of this sensor
makes it attractive for potential applications, such as X-
ray imaging devices and tracking sensors, at colliders
for the next-generation synchrotron radiation sources.
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Efficiency and data correction for OFAPT sensors
with fiber receivers
Ozanyan K. B., McCann H.

On page(s): 195- 202

Abstract

This paper addresses the problem of calculations of the
efficiency, as well as the necessary raw data correction,
essential for the design of an optically induced fluores-
cence auto-projection tomography (OFAPT) sensor
head. Instead of discretizing an analytically derived
equation, relevant to a certain symmetry, discretiza-
tion is implemented on the algorithmic level, thus de-
veloping a universal, fully numerical approach to sen-
sitivity and efficiency calculations. The algorithm is
built around the calculation of the efficiency of the flu-
orescence collection from a small discrete voxel. Fur-
ther, the contributions from all voxels, excited by the
OFAPT laser beam at a given distance from the receiv-
er’s tip, are added together, to yield the efficiency of
the sensor head. OFAPT measurements are simulated
on a 64x64 phantom and the proposed algorithm for
correction of the raw data is implemented and as-
sessed. The effect of the magnitude of the absorption
coefficient on the data, collected under certain sensor
head geometry, is studied in detail. On this basis, opti-
mal excitation beam and receiver configurations are
discussed.

Nondestructive defect identification with terahertz
time-of-flight tomography

Hua Zhong, Jingzhou Xu, Xu Xie, Tao

Yuan, Reightler R., Madaras E., Xi-Cheng Zhang

On page(s): 203- 208

Abstract

We demonstrate the application of terahertz (THz)
time-of-flight tomographic imaging to identify the dis-
tribution of defects in foam materials. Based on THz
time-domain spectroscopy technology, THz imaging
probes targets with picosecond pulses of broad-band
radiation in the frequency range from 100 GHz to 3
THz. The reflected THz wave from the target is meas-
ured using electrooptic sampling, which provides two-
dimensional images with phase and amplitude infor-
mation, as well as the spectroscopic properties of the
object. The depth information is recorded in the THz
time-domain waveform. Several reconstruction mod-
els are developed for tomographic imaging of defects
inside foam. Foam insulation of space shuttle fuel
tanks, with prebuilt defects, are investigated with THz
tomographic imaging. Most prebuilt defects are pin-
pointed and models used to identify different kinds of
defects are discussed.

Microwave polarimetry tomography of wood
Kaestner A. P., Baath L. B.

On page(s): 209- 215

Abstract

In this paper, we present a new microwave-based
method to make images of fiber structure, e. g., to lo-
cate knots in wood. Evaluation of Maxwell’s equa-
tions for an electromagnetic wave propagating in an
anisotropic media (wood) shows that the polarization
of the wave depends on the local fiber orientation in
the sample. Experiments support the theoretical evalu-
ation showing that knots can be followed in images of
polarimetric parameters, reconstructed from multiple
monostatic measurements. The equipment works at
low intensity and is, therefore, virtually harmless to
human beings; furthermore, it can be made portable
and be operated by a single person.

Quasi-three-dimensional method of moments for
analyzing electromagnetic wave scattering in micro-
wave tomography systems

Jin-Lin Hu Zhipeng Wu McCann, H. Davis,
L. E. Cheng-Gang Xie

On page(s): 216- 223

Abstract

A new quasi-three-dimensional method of moments
(Quasi-3-D MoM) for analyzing electromagnetic wave
scattering from a cylindrical dielectric object sur-
rounded by a dipole array in microwave tomography
systems is presented in this paper. A wire-volumetric
electric field integral equation is derived for the elec-
tromagnetic wave scattering phenomena in microwave
tomography systems. The new method is based on the
MoM and involves rectangular cylindrical cells mode-
ling the cylindrical object. The distribution of electric
flux densities along the axial direction of cylindrical
cells is expanded as a Fourier series multiplied by an
attenuation factor, which is one part of basis func-
tions. Therefore, the Quasi-3-D MoM is performed in
a two-dimensional discretization, and the computa-
tional complexity is reduced. Detailed mathematical
steps along with some numerical results are presented
to illustrate the efficacy and accuracy of this approach.

Electromagnetic Techniques for Imaging the Cross-
Section Distribution of Molten Steel Flow in the
Continuous Casting Nozzle

Ma X., Peyton A. J., Binns R., Higson S. R.

On page(s): 224- 232

Abstract
Control of molten steel delivery through the pouring
nozzle is critical to ensure an optimum laminar flow
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pattern in continuous casting, which influences the
surface quality, cleanliness, and hence the value of the
cast product. A nonintrusive and nonhazardous visu-
alization technique, which uses rugged and noninva-
sive sensors, would be highly desirable in such harsh
industrial production environments. This paper
presents an electromagnetic approach for tomographi-
cally visualizing the molten steel distribution within a
submerged entry nozzle (SEN). The tomographic sys-
tem consists of an eight-coil sensor array, data acquisi-
tion unit, associated conditioning circuitry, and a PC
computer, which have been purposely designed and
constructed for hot trials. The paper starts with an
overview of electromagnetic imaging techniques. The
construction of the sensor array and associated elec-
tronics are then discussed, followed by sensitivity map
analysis and a description of the applied image recon-
struction algorithm. Image results, as reconstructed
from cold sample measurements and hot pilot plant
trials, are also presented. Despite a low frame acquisi-
tion rate (1. 35 s per frame), the images generated from
the prototype system are capable of providing an ade-
quate representation of the changes of real molten steel
flow profiles within the SEN. The paper demonstrates
that the application of electromagnetic tomographic
technique to this problem shows significant promise
for future industrial processes.

An AMR sensor-based measurement system for
magnetoelectrical resistivity tomography
Zimmermann E., Verweerd A., Glaas W.,
Tillmann A., Kemna A.

On page(s): 233- 241

Abstract

A magnetoelectrical resistivity measurement system is
proposed, which combines measurement of the electric
potential and the magnetic field due to a current injec-
tion into a sample. Measurement of the electric poten-
tial, as well as the injected current, is similar to tradi-
tional electrical resistivity tomography (ERT) data ac-
quisition. For the magnetic field measurements, 24
sensor modules have been developed using three com-
ponent anisotropic magnetoresistive (AMR) sensors,
mounted on a vertically moving scanning torus. The
system is designed to operate in a typical laboratory
magnetic noise environment without extensive shield-
ing. To compensate for the effects of the Earth’s mag-
netic field, the AMR sensors are operated with a field
feedback circuit. Optimal noise reduction is provided
by the use of a lock-in frequency of 25 Hz, with sine
wave modulation and measurement cycles of 10 s. The
resolution of the system is better then 50 pT and the
aimed accuracy is 0. 1%. The system provides a data
set of magnetic fields complimentary to traditional
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ERT to determine the internal conductivity distribu-
tion of cylindrical samples with the dimension of 0. 1-
m radius and 0. 5-m height.

Electromagnetic Geotomography—Selection of
Measuring Frequency
Pralat A., Zdunek R.

On page(s): 242- 250

Abstract

The influence of frequency on the accuracy of electro-
magnetic field distribution measurements needed for
image reconstruction is examined. Various factors
having a bearing on the choice of the optimum fre-
quency are considered for a frequency range of 0. 1-20
MHz, which is practical for geotomography. Most of
the evidence indicates that the highest possible fre-
quencies should be used, but this entails an increase in
the attenuation coefficient. The increase is not synony-
mous with a commensurate reduction in the maximum
distance from the electromagnetic field source, over
which measurements can be made. The images recon-
structed from the data measured in the area of inten-
sive mining exploration were also presented in this pa-
per. The reconstruction was performed using the one-
step-late algorithm.

Process tomography system by electrostatic charge
carried by particles
Machida M., Scarlett B.

On page(s): 251- 259

Abstract

Two methods, the back-projection (BP) method and
the least-squares (LS) method, were applied to the elec-
trodynamic tomography system. Electrostatic charges
were assumed to exist in the sensing zone, and their im-
ages were reconstructed using these methods. The re-
constructed images were compared with the original
ones. The BP method is accurate in detecting the posi-
tion of the electrostatic charge and is capable of detect-
ing the size of the object. The BP method could not dis-
tinguish two charges at separate points in the sensing
zone. The LS method could differentiate two points of
charge, but the reconstructed images were of poor
quality due to the large pixel size. A reconstruction al-
gorithm combining the two methods produced better
results.
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Magnetic imaging in thin magnetic films by local
spectrometer of ferromagnetic resonance
Belyaev B. A., Izotov A. V., Leksikov A. A.,

On page(s): 260- 267

Abstract

The automatized scanning spectrometer of ferromag-
netic resonance has been designed for measuring a dis-
tribution of in-plane magnetic anisotropy, effective
saturation magnetization, coercivity, and other per-
formances across the area of thin magnetic films
(TMFs) in a monodomain state. The spectrometer is
supplied with a set of plug-in measuring heads over-
lapping frequency band 0. 1+6. 0 GHz. The degree of
locality of measurements in the range 0. 3+2. 5 mm is
defined by the size of the measuring hole in the micros-
trip resonator built in the head. The signal-to-noise ra-
tio of the heads is not less than 10 for permalloy film of
100-A thickness when the locality of measurements is
about 1 mm, and it can be increased considerably in
the signal accumulation mode. Magnetic imaging is
demonstrated with an example of purposely-stressed
TMFs.

Measurement of particle separation by magnetic
resonance imaging

Heese F., Acosta-CabroneroJ., Robson P.,
HallL.D.,

On page(s): 268- 272

Abstract

Magnetic resonance imaging (MRI) of water in filtra-
tion devices made from glass and/or plastic not only
visualizes in three dimensions all the structural compo-
nents, but also the time course of the particle separa-
tion process.

Quantification of fluid flow through a clinical blood
filter and kidney dialyzer using magnetic resonance
imaging

Heese F., Robson P., Hall L. D.

On page(s): 273- 276

Abstract

This paper demonstrates that magnetic resonance im-
aging can be used to visualize the internal structures
and measure the flow velocity field within medical de-
vices which are designed for clinical use (e. g., blood
filters) or patient care (e. g., kidney dialyzers). Impor-
tantly, both the physical structure of and the flow
field in such devices can be quantified in three dimen-
sions.

Visualization of air bubbles by magnetic resonance
imaging
Heese F., Robson P., Hall L. D.

On page(s): 277- 280

Abstract

Magnetic resonance imaging (MRI) of water can be
used to locate and measure air bubbles inside complex
fluid-processing equipment, such as water filters,
blood filters, and kidney dialysis modules. Important-
ly, not only can the bubble itself be studied, but it is
also possible to investigate the effect of the bubble on
the proper functioning of the item of the equipment in
question.

Design of high-performance photodiode receivers for
optical tomography
Wright P., Ozanyan K. B., Carey S.J., McCann H.

On page(s): 281- 288

Abstract

The design of instrumentation hardware for tomo-
graphic systems must take careful account of measure-
ment noise. This is especially true in near-infrared ab-
sorption tomography, where the signal of interest is
typically only a few percent of the total signal at the
detector, and the available optical power may have to
be shared among many measurement channels. In this
paper, the monitoring of photodiodes in near-IR ab-
sorption tomography is examined in detail, but much
of the material is applicable at wavelengths ranging
from the UV to beyond 2. 5 um. The authors’ applica-
tion involves the frequency region 50 kHz to 2 MHz,
which lies above that utilized in the majority of radio-
metric sensing systems, yet substantially below tele-
coms bit rates. The problem is further distinguished by
the use of phase-sensitive detection schemes, which
make local noise density more relevant than wideband
noise performance and relax the requirement for dc
precision. Alternative transimpedance circuit configu-
rations, including both single-ended and differential
topologies, are analyzed with a view to optimization of
the signal-to-noise ratio. Typical values of photodiode
capacitance and shunt resistance are shown to result in
significant noise gain, greatly increasing the impor-
tance of amplifier voltage noise relative to other intrin-
sic noise sources. It is shown that for applications of
this type, viable alternatives to the traditionally domi-
nant FET amplifier do exist. The relative susceptibility
to coupled interference is also considered. The results
of practical tests, involving class-leading operational
amplifiers, are presented to support the analyses.
These results also underline the need for careful circuit
layout and shielding if the capabilities of these devices
are to be fully exploited.
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A High-Performance EIT System
Wang M., Ma Y., Holliday N., Dai Y.,
Williams R. A., Lucas G.

On page(s): 289- 299

Abstract

This paper presents the development of a new electrical
impedance tomography system for online measure-
ment of two-phase flows with axial velocities up to
10 ms™!. The system is designed in a modular fashion
and can consist of several data acquisition modules
and computing modules. The data acquisition module
includes a voltage controlled current source with a di-
rect-current-restoration circuit, an equal-width pulse
synthesizer unit and a synchronized digital demodula-
tion unit. A new concept of current switching scheme is
developed to enhance the ac coupling speed. The com-
puting module includes a digital signal processor
(TMS320C6202/6713) with memory, multichannel
buffered serial ports and an IEEE1394 communication
interface. Several DSP modules can be pipelined for a
series of tasks ranging from measurement control to
image reconstruction to flow velocity implementation.
The performances have been tested and some trial re-
sults are reported. A data acquisition speed of 1164
dual-frames (2. 383 million data points) per second has
been achieved with a root mean square error less than
0. 6% at 80 kHz in static test application. An applica-
tion in the measurement of vertical oil-in-water pipe
flow is reported.

A 1000-measurement frames/second ERT data capture
system with real-time visualization

Wilkinson A. J., Randall E. W., Cilliers J.

J., Durrett D. R., NaidooT., LongT.

On page(s): 300- 307

Abstract

This paper describes the design of a 16-electrode high-
speed (1000 frames/s) electrical resistance tomography
system with real-time visualization. The instrument uti-
lizes a switched dc current pulse technique in conjunc-
tion with parallel data acquisition to achieve the high-
data capture rates. The reconstruct algorithm is imple-
mented using a single iteration Newton-Raphson meth-
od, which executes in under 1 ms. Data sets are present-
ed that verify its operation. A calibration technique is
described which improves the sensitivity of the current
pulse measuring system and allows phenomena such as
the dynamics of nonuniform slurries and gas distribu-
tion in aeration systems to be investigated. Further-
more, the calibration scheme described compensates
significantly for the effect of impellers and baffles
present in the measuring tank and allows more accurate
reconstructions to be performed in the areas of interest.
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A high-speed data acquisition system for ECT based on
the differential sampling method

Baoliang Wang, Haifeng Ji,

Zhiyao Huang, Haiqing Li

On page(s): 308- 312

Abstract

A new capacitance measuring circuit based on differ-
ential sampling methods for electrical capacitance to-
mography has been developed. The measured capaci-
tance is only charged and discharged once and no noise
is created by the measurement principle. A capacitance
measurement system for 12 electrodes is constructed
based on the new measurement circuit. Test results
show the data acquisition time for 66 capacitances (for
reconstructing one image) is less than 1. 25 ms.

Electrical Impedance Imaging of Binary Mixtures
With Boundary Estimation Approach Based on Multi-
layer Neural Network

JeonH.J., KimJ. H., ChoiB. Y., KimK.Y.,

Kim M. C., Kim S.

On page(s): 313- 320

Abstract

This paper presents a boundary estimation approach
in electrical impedance imaging for binary-mixture
fields based on multilayer neural network. The interfa-
cial boundaries are expressed with the truncated Fou-
rier series and the unknown Fourier coefficients are es-
timated with the multilayer neural network. Results
from numerical experiments show that the proposed
approach is insensitive to the measurement noise and
has a good possibility in the visualization of binary
mixtures for a real time monitoring.

Transient Processes and Noise in a Tomography
System: An Analytical Case Study
Gonzalez-Nakazawa A., Gamio J. C., Yang W.

On page(s): 321- 329

Abstract

This paper presents an analysis and optimization of an
ac-based electric capacitance tomography system. The
existing system can capture image data up to 250 frames/
s. However, even higher acquisition rates, say 2000
frames/s are desirable for some applications. To optimize
the system design, a transient process analysis is per-
formed for every analog stage to determine the settling
time and an approach is suggested to minimize it. Noise
analysis is also performed to ensure that the signal-to-
noise ratio of the system does not degrade. In both cases,
results are validated by simulation using PSpice and/or
by experiment, showing that the settling time of the over-
all system could be reduced from 4. 4 to 1 ms, offering a
faster data acquisition rate of 1000 frames/s.
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OcHoBHI 1aTH 3’i31y:
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npuitom oprauecky ao 31. 07. 05

Cnouncopn

Jns ¢piHaHCOBOI MIATPUMKH 3’1311y 3aIPOITYIOTHCS CIIOHCOPH 3 YKpaiHu i 3 3akopaony. CrioHcopn
OyJIyTh CrieIiaIbHUM YMHOM (3a OakKaHHSIM — 3 iX TOBAPHUM 3HAKOM YU JIOTOTUITOM) BKa3aHi B
iH(popMaIiifHIX MaTepiaiax 3’i31y. 3 MPOMO3UIIISIMI 3BEPTATUCH 32 HAIIIMMH PEKBI3UTAMU.

Anpeca Oprkomirery:

HIOJI — 3, Oprkomitet “3DVY”,
Onecpkuii HallioOHAIBHUM yHIBepcuTeT iM. 1. I. MeunukoBa
ByJ. JIBOopsiHChKa, 2, M. Opeca, 65026, Ykpaina,
tell. /daxc +38(0482)-23-34-61 — Jlenix SApocnas Limiu
E-mail: phys_congress@ukr. net, ndl_lepikh@mail. ru,
http://www. onu. edu. ua/ua/conference/phys-congress. html
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BUMOTU 1O O®OPMJIEHHS CTATENM VY )KYPHAJL
IHOOPMALIA AJA ABTOPIB.

Kypnan “CencopHa ejieKTpoHika i Mikpocuc-
TeMHi TeXHoJIorii” Iy0JjIiKye CTaTTi, KOPOTKIi I10-
BiJIOMJICHHSI, JIUCTHU 70 Pepakiiii, a TaKoX KOMEH-
Tapi, 0 MICTATh Pe3yabTaTH (PyHIaMEHTAIIbHUX
1 MPUKJIAHUX JTOCII/KEHb, 32 HACTYITHUMH Ha-
MpSIMKaAMH:

1. ®i3uuHi, XIMIYHI Ta 1HIII IBUIA, HA OCHOBI
SIKMX MOXYTh OyTH CTBOPEHI CEHCOPH.

2. ITpoekTyBaHHS 1 MATEMAaTUIHE MOJICTTIOBAH-
HSI CCHCOPIB.

3. Cencopu (pi3MUHUX BEITUUHH.

4. OnTHYHI, ONITOCIIEKTPOHHI 1 paaialliitHi CeH-
copu.

5. AKyCTOCIEKTPOHHI CEHCOPH.

6. XiMi4HI CEHCOPH.

7. BioceHcopHu.

8. Marepianu Jj1s CEHCOPIB.

9. Cencopu ta iHGOpPMAIIIHI CHCTEMU.

10. Herpapgaiisi, MeTpoJIOTis 1 cepTudikaiis
CEHCOPIB.

11. Mikpocucremni Texnoiorii (MST, LIGA-
TEXHOJIOT1sl, aKTI0ATOPH Ta IH.).

JKypHan my0ikye TaKOX 3aMOBJICHI OTJISIAN 3
aKTyaJIbHUX MUTaHb, 1110 BiJIMOBIAAIOTH HOTO Te-
MaTHIll, TOTOYHY IH(GOpPMAIII0 — XPOHIKY, IIep-
COHaJIil, IUTATHI peKJIaMHi IMTOBIIOMJICHHS, OT0JIO-
IIEHHS 1010 KOH(MEPEHIII.

Martepianau, 1o HaACUIalOThbCs a0 Pemakiiii,
MOBUHHI OyTH HaINMCaHI 3 MAKCUMAaJIbHOIO SICHIC-
TIO 1 YITKICTIO BHKJIAAy TEKCTY. Y IOJaHOMY Py-
KOIUCI ITOBUHHA OyTH OO[PYHTOBaHA aKTyallb-
HICTh PO3B’sI3yBaHOI 3aga4i, cpopMyaboBaHa

MeTa JIOCTIIKeHHSI, MICTUTUCS OpUTiHAJIbHA Yac-
THHA 1 BUCHOBKH, IO 3a0€3IEeUyIOTh PO3yMIiHHS
CyTi OTPUMAaHHUX Pe3yJbTATIB 1 IX HOBU3HY. ABTO-
PY TOBMHHI YHUKATH HEOO PYHTOBAHOTO BBE/ICH-
HSI HOBUX TE€PMIHIB 1 By3bKOIIPOMIILHUX KaproH-
HUX BHCIIOBIB.

Penakiis )ypHally IpoCUTh aBTOPIB MPH Ha-
MpaBJIeHI cTaTed M0 APYKY KepyBaTUCS HACTYII-
HUMH TTPABUTIAMHU:

1. Pykonucu MOBUHHI HAJCUIATUCS B JBOX
MPUMIPHUKAX YKPATHCHKOIO, POCIHCHKOIO UM aHT-
JIIMCHKOO MOBOIO 1 CYIIPOBOJIKYBAaTHUCS (paiiylaMu
TEKCTY 1 MaJIIOHKIB Ha JUCKeTi. EleKTpoHHa KOs
MOXe OyTH IIpeICTaBJIeHa eJICKTPOHHOIO TOIITOIO.

2. Ilpuitasatai popmatu tekcty: MultiEdit
(txt), WordPerfect, MS Word (rtf, doc).

3. IpuiinsatHi rpadiuni dopMaTu IjIsi PUCYH-
kiB: EPS, TIFF,, BMP, PCX, WMF, MS Word i
MS Graf, JPG. PucyHku cTBOpeHi 3a JOIIOMOI'O0
MPOrpaMHOro 3a0e3MNeueHHs Il MaTeMaTUIHIX
1 CTaTUCTUYHUX OOYHUCJIECHb, TIOBUHHI OyTH Iepe-
TBOPEHI 10 OAHOTO 3 IIUX (popMaTiB.

Pyxonucu HanpasJisTH 3a ajpecoro:

Jlenix fApocnae Luiaiu, 3am. PegakTopa, Onechb-
kmii Haunionaapuuii YuiBepcuret im. 1. I. Meuynu-
koBa, H/IJI-3, Bya. /IBopsincbka, 2, Ogeca,
65026, Ykpaina.

Tenedon / paxc +38(0482) 23-34-61,
E-mail: semst-journal@ukr. net
http://www. phys. onu. edu. ual/journals_files/
journals. php?sensor

IlpaBuaa miArOTOBKHU PYKONHUCY:

Pykonucu noBuHHI CynpoBOIKYBaTHCS:

— oimifHUM JTUCTOM, MIANMUCAHUM KEPiBHU-
KOM YCTaHOBH, Jie¢ Oyna BUKoHaHa pobora. Lle
MPAaBUJIO HE CTOCYETHCS POOIT MpeaCTaBICHUX
MDKHAPOJAHUMU T'PYIIaMH aBTOPIB;

— JIO3BOJIOM JUJIs BIIKPHUTOI Iy OJTiKaIIii: eKcITe-
PTHUM BHCHOBKOM — TIJIBKU JIJIsI aBTOPIB 3
Yxpainu.

ABTOpPCHKE MPABO MEePEeXOIuTh Bumasirio.

Turynbuuii apkym:

1. PACS i YHiBepcanbuuii [JecsatkoBuit Kon
Knacudikanii (YAK) (mns aBTOpiB i3 Kpain
CH/I) — y BepxHbOMY JIiBOMY KyTi. JlomyckaeThb-
¢Sl JEeKUIbKA BIIUIEHUX KOMaMU KOIiB. SKio Hi-

K1 Koau kKiacugikamii He MO3Ha4YeHi, Koa(u)
oyne(-yTp) BusHaueHo Penmaxmiitnoro Koseriero.

2. Ha3Ba po6oTH (110 IeHTpPY, TPOMMUCHUMHU JTi-
tepaMu, WpudT 14pt, KUPHO).

3. IpizBume (-a) aBTopa(-iB) (mo meHTpY,
mpudT 12pt).

4. Ha3Ba ycTaHoBH, TIOBHA azipeca, TelnedoHH i
(axcu, e-mail U1 KOXKHOTO aBTOpa. HIKUE, Ye-
pe3 OIMH IHTEpBaJ, OKPEMHUM pSAIKOM (1O
HeHTpy, wpudt 12pt).

AnoTamist: 10 200 ciB yKpaiHChKOIO, aHTJIiH-
CBKOIO 1 pocilicbkoto moBamu. [lepen Texcrom
aHoTalIlll MOTPIOHO BKa3aTH Ha Till ke MOBI: Ha-
3By pOOOTH, MPI3BUINA 1 IHIIIAJIM BCIX aBTOPIB.
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KuarouoBi cioBa: iXHsS KUIBKICTh HE TTOBHHHA
MIEPEBUIILYBATH BICHbMOX CITiB. B ocoOmmBHX BUTa-
JKaX MOXHa BUKOPHUCTOBYBATU TEPMIHU 3 JBO-
Ma — 4M TpboMma ciaoBamu. Lli cioBa moBHHHI
OyTH PO3MIIIEHI ITiJT AaHOTAIIEIO0 1 HAMKICAHI Ti€0
CaMOI0 MOBOIO.

Texer noBuHeH Oyt HaapyKoBaHuUi yepes 1,5
iHTepBanau, Ha Oimomy mamepi popmary A4.
IMons: 3miBa — 3cM, cipaBa — 1,5¢M, BBepxy i
3HM3y — 2,5cm. pudt 12pt. Ilinzaronoskw,
SIKIIIO BOHHU €, TOBUHHI OYTH HAAPYKOBaHI MPOIH-
CHUMH JIITepaMH, )XUPHO.

PiBusinns moBuHHI OyTH BBEICHI, BUKOPHUCTO-
Bytoun MS Equation Editor. Po6oTu 3 pykomuc-
HUMU BCTaBKaMU HE TPUHAMAIOTHCSI.

Tadamui moBUHHI OyTH TIpEICTABIICHI HA OKpe-
MUX apKymax y (jopMati BiIIIOBITHUX TEKCTOBUX
¢dopmartiB (muB. BHIE), Un y hopMaTi TEKCTY (3
KOJIOHKaMH, BIJITIJICHUMHU iHTepBajaMHt, KOMaMU,
KpamkaM 3 KOMOIO, Y1 3HaKaMH TaOyJTIOBaHHS).

Chucok mitepatypu NMOBHUHEH OyTHU HAJPYKO-
BaHMUii uepes 1,5 iHTepBaIH, 3 TITEPATypOIO, MPO-
HYMEpPOBAHOIO B MOPSAIKY 1l MOSIBU B TEKCTI.

IMopsinox odopm/ieHHs JdiTepaTypH NOBHUHEH
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—K.,1993. — 212 c.

[Tianucyu 1o pucyHKiB i Ta0 ML TOBUHHI OyTH
HaJIPyKOBaHi B PyKOIHCI 3 TBOMa MpooOiamu mic-
T CIUCKY JIITepaTypH.

BuHOCOK, SKIIIO MOKJINBO, 0a)KaHO YHUKATH.

Pucynkn O0ynyTh ckaHOBaHi Il MHU(PPOBOTO
BinTBOpeHHs. Tomy OynyTh MpUUMATHUCS TITBKU
BHUCOKOSIKICHI PUCYHKH.

Harmwicu 1 cuMBOJIM TOBUHHI OyTH HaJIpyKoBa-
Hi ycepeauHi pucyHky. Heratusu, cnaiiau, i mia-
MO3UTUBU HE TPUHMAIOTHCS.

Koxen pucyHok noBuHeH OyTH HaJpyKOBa-
HUW Ha OKPEeMOMY apKyIli i MaTH Po3Mip, 10 He
nepesuinye 160x200 mm. s TekcTy Ha pUCyHKax
BUKOpHUCTOBYHTe mpudT 10pt. OnuHMUI BUMIpY
MMOBUHHI OYTH MO3HAYEHI MICIIsT KOMHU (HE B KPyT-
JUX Ty’KKax). Yci pUCYHKH TTOBUHHI OyTH MPOHY-
MEpOBaHI B MOPS/IKY iX MOSBU B TEKCTi, 3 YaCTU-
HaM# TTO3HAa4YeHUMU sk (a), (0), 1 T. 1. Po3wmimien-
HSI HOMEPIB PUCYHKIB 1 HAMKCY yCepeInHI MaJIOH-
KiB HE JIO3BOJISIOTHCS. 31 3BOPOTHBOI CTOPOHHU,
HAIUIIITh OJIIBIIEM Ha3BY, Npi3Bulle(a) aBTopal-
iB), HOMEp MaJTFOHKA 1 TT03HAUTE BEPX CTPUIKOIO.

dororpadii MOBUHHI OYyTH OPUTIHATILHUMU.

KonbopoBuii 1pyk MOKIMBUH, SIKIIIO HOTO Bap-
TICTh CIIAYYETHCS aBTOPAMH UM IX CIIOHCOPAMH.

3mano y Bupoouuirso 21.06.2005. IMigmucano mo npyky 19.07.2005. @opmat 60x84/8.
[Manip odcernuii. Fapuitypa “Taiimc”. [Ipyk opceTHHIA.
Vm. npyk. apk. 11,39. Tupax 300 npum. 3am. Ne 429.
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