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35th Winter School on Wave and Quantum Acoustics
Ustroh, 27" February — 3! March, 2006

| have a great pleasure to give the “Archives of Acoustics” Reaplessibility ac-
quaint with topics presented at 88WVinter School on Wave and Quantum Acoustics.
This School, organized by Upper Silesian Division of the Polish AcousSoaiety and
Institute of Physics at Silesian University of Technology, is planned latu@ey/March
2006 in beautiful scenery of Silesian Beskidy Mountains.

As always, the School has been a place where achievements of veeictiens of
acoustics (especially molecular acoustics, quantum acoustics, acqtists-magne-
toacoustics, acoustoelectronics, photoacoustics, acoustics of solidaretbeing ex-
changed. Moreover, some similar and related topics, for example optogliestand
thermal wave methods, will be presented too.

For the second time the School will be divided on three different, but comgie
tary, parts — Winter Workshops (WW). Chronologically it will bé42VW on Acous-
toelectronics and Optoelectronics (chairman — Prof. Tadeusz Pust2¥ly)yW on
Molecular and Quantum Acoustics (chairwoman Dr. Marzena Dzida) afd\WwW
on Photoacoustics and Thermal Waves Methods (chairman Prof. JedzgBta). This
dividing was very well accepted by Participants.

After acceptation by revivers the School lectures will be published inadrie/o
journals — in Journal de Physique IV — Proceedings (which is publisidell Sci-
ences and covered in the ISI database) or in Journal of Moleculd@@aadtum Acous-
tics (annual journal published by Upper Silesian Division of the Polishuatioal So-
ciety). Moreover, all Participants will obtain a folder with Program of thédt and
full set of the one page abstracts obtained by organizers.

Once again we have taken pains to organize this conference taking irtonacc
the fact that it is an important event for acousticians, opticians and otiieshRand
foreign scientists. We hope that this reach conference program will ayzieptance
and respect among its potential participants. We count on your numerspsnse and
active participation.

In behalf of OrganizersRoman Bukowski, coordinator of the School
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Abstracts

2" WW on AE&OE
1. Feedback in acousto-optic systems
BALAKSHY Vladimir 1., balakshy@phys.msu.ru
KuzNETSOV VYuri I.

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

Study of systems with feedback represents a very interesting ancepgvefdine of investigations in
modern acousto-optics because it enables extending the range lefpsah optical information process-
ing that can be solved by acousto-optic methods. In these systemrsedigeillations, including harmonic,
self-modulation and chaotic ones, can be excited; bistable and multistgbigeseof operation with sta-
ble states distinguished by amplitude, frequency and propagation direttiffracted waves can also be
achieved.

Acousto-optic systems with feedback have two important peculiaritied, Bush systems are basi-
cally distributed because the time of acoustic wave propagation in the celinpated with the period
of oscillations. Second, these systems are principally nonlinear and @nactér of nonlinearities affects
fundamentally the system behavior. The nonlinearities concerned in $helfice with the acousto-optic
cell give rise to diversity of regimes, but, at the same time, they complsastentially theoretical analysis
of the systems.

The given lecture represents a brief overview on theoretical andiex@®al investigations of feed-
back acousto-optic systems carried out in Moscow State University.

* kK

2. Domain wall motion effect in the phase transition area
in lead zirconate titanate piezoelectric ceramics
BARTKOWSKA Joanna, asia@ultra.cto.us.edu.pl
ZACHARIASZ Radostaw, BRuS Beata

ILczuk Jan

University of Silesia

Department of Material Science

Faculty of Computer Science and Material Science
3 Zeromskiego St., 41-200 Sosnowiec, Poland

In this work, the results of investigations of the PZT ceramics, receingti®mbase of two-component
solid solutions Pb(ZsTi; —, )O3 are presented. The samples were obtained by conventional cerataie sin
ing method with nanopowders received in the sol-gel method. The tamopedependencies of the electric
conductivityo for all samples, with different content Zr/Ti. 85 < x < 0.65), in the range temperatures of
300-750 K, were performed. On the base of tHe'li) = f(1/7") dependencies, the activation enefgy
was calculated. The determined values of Byewere limited in the range 0.53-0.71 eV for ferroelectric
phase as well as 0.75-0.80 eV for paraelectric phase.

* kK

3. Selection of the first stage of a photoreceiver
BIELECKI Zbigniew, zbielecki@wat.edu.pl
Military University of Technology

Kaliskiego 2, 00-908 Warszawa, Poland

In this paper, the first stages of receivers of optical radiation areribesl. Special attention was
paid to the selection of a detector adequate for a range of radiation to ltedetBetectors of optical
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radiation, including the detectors of X and g radiation, visible range dete@nd IR detectors have been
characterised. The selection of the first stage of a photoreceiverifficaltitask because a large number
of factors should be considered. The most significant are: speatrgé, level of detected signal, required
signal-to-noise ratio, response time of a photoreceiver and its pricgoRse time of the first stage of
a photoreceiver and signal-to-noise ratio should be determined on $iedfan equivalent scheme that
consists of a detector with bias system and signal preamplifier.

The main purpose of our research was to analyse the input stage tofgdwver to optimise them
providing maximal voltage of signal to noise ratio. The analysis of operatimditions affecting signal
to noise ratio has been conducted. Three categories of preamplifievsltage, 1/V converter and Q/V
converter are described. Each preamplifier was carefully optimiseaitl with a particular type of the
detector. An analysis of noise models of photodetector preamplifiemsgstas carried out.

* X X

4. Objectivization of the electrical discharge measurement
results taken by the acoustic emission method
BoczART., tboczar@po.opole.pl

BoRuck! S., shborucki@po.opole.pl

CICHON A., LORENCM.

Technical University of Opole
Faculty of Electrical Engineering and Automatics
Mikotajczyka 5, 45-271 Opole, Poland

During partial discharges (PDs) measurement taking by using thestic@mission (AE) method
there occur objective difficulties connected with the interpretation of thétsesbtained because their
evaluation depends, to a large extent, on the experience of the perkimigsttee measurements. This, in
turn, increases their cost, introduces the factor of uncertainty comhettte the subjective evaluation of
the results obtained and makes it impossible to compare them in varioasafesand technical centers.
Moreover, the up-to-date issue is the identification of basic PD formsureby the AE method, which
is significant in the evaluation of the condition of the insulation measurecseTt issues constituted the
origin of the research work the results of which are presented in this.pape

* ok ok

5. The influence of the momentum coefficient and the number of thaveraging points of the power
spectrum density on the recognition effectiveness of the AE sigis generated by basic PD forms
by the neuron network

BoczaRT., thoczar@po.opole.pl

BORuUCKI S., shorucki@po.opole.pl

CICHON A., LORENCM.

Technical University of Opole
Faculty of Electrical Engineering and Automatics
Mikotajczyka 5, 45-271 Opole, Poland

The paper presents research results referring to the application mineetworks (ANN) in recog-
nizing basic PD forms, which can occur in paper-oil insulation weakéyeajing processes. The authors
suggested to use of a single-track, multi-layer ANN structure, the scddafled—Forward Backpropaga-
tion Network. The research results presented show the recognitiatiedfeess of basic PD forms depend-
ing on the momentum coefficient imposed, the number of PD forms gieanltaneously at the network
input and the size of the teaching series. Power spectrum density waseakas the parameter of the AE
signal generated by the PD forms adopted. The paper also presergsulhie of the network recognition
effectiveness analysis depending on the number of the averaging pbthe power spectrum density, the
number of the hidden layer neurons and the size of the teaching series.

* Kk %
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6. The influence of the propagation path length on the results of tb time-frequency analysis of the
acoustic emission generated by partial discharges in insulation oil

BoCzART., tboczar@po.opole.pl

BORuUCKI S., shorucki@po.opole.pl

CICHON A., acichy@po.opole.pl

LORENCM.

Technical University of Opole
Faculty of Electrical Engineering and Automatics
Mikotajczyka 5, 45-271 Opole, Poland

The paper presents the measurement results of the acoustic emidsS)migials generated by partial
discharges (PDs) at various thickness of the oil insulation layer. FoAEhsignals registered the time-
frequency analysis was carried out based on the use of the shortdimieRransform (STFT). Two- and
three-dimensional spectrograms of the power spectrum density arainpliéude spectrum were deter-
mined. The evaluation of the influence of the propagation path length offreghal on the results of the
time—frequency analysis was performed through the analysis of tietregems determined.

* x X

7. Non-reciprocal effects of acousto-optic interaction in birefmgent media
DOBROLENSKIY Yury S., dobrolenskiy@phys.msu.ru

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

It is known that in acousto-optic (AO) interaction the frequency of lightharged on the value of
the frequency of ultrasound. At the high acoustic frequencies (eb@Hz and more) this effect is quite
essential. If we exchange the directions of the incident and diffraceui$ehe shift in the optic frequency
will be opposite to the previous case. It results in the fact that the value afcibustic frequency satisfying
strict condition of Bragg matching is different in these two cases. Theualitg of the frequencies is
usually defined as non-reciprocity of AO interaction. The non-recidreffects are applied in electrically
switchable optic devices such as valves and directional couplers.

In this paper, calculations of the phenomenon have been carried othtefanost commonly used
AO materials such as paratellurite, lithium niobatequartz, calomel and other crystals and for various
geometries of AO interaction. The main point of the research has beeraligate the frequency shift
conditioned by non-reciprocity in comparison with the frequency banttivatithe AO interaction itself.

* X X

8. Acousto-optic lens based on interaction of narrow laser beam witcylindrical ultrasound
FERRIA Kouider', ferria_k@yahoo.fr

GRULKOWSKI IreneusZ, dokig@univ.gda.pl

KwIEk Piotr, fizpk@univ.gda.pl

!Ferhat Abbas University

Department of Optics and Precision Mechanics

19000 Setif, Algeria

2:3University of Gdask

Institute of Experimental Physics

Wita Stwosza 57, 80-952 Gisk, Poland

The investigations performed over seventy years of acousto-optiesagafined to the interaction: a
plane light wave — a plane ultrasonic wave (or a system of plane ultrasemni&svef different frequencies).
Due to the access to the laser sources, there was an increased indiférsiction of light beams of various
widths or profiles by ultrasound.
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Recently, attention has been paid on more complex cases of ultrasonidfieldirst report on light
diffraction by standing cylindrical ultrasound was given by Grulkoveskil Kwiek, whose theory revealed
a very good agreement with experiment.

In this paper, the experimental studies of the interaction of narrow @awkght beam with cylin-
drical standing ultrasonic wave are presented. The proposed amangj appears to be an acousto-optic
lens, and also serves as an efficient laser light modulator with the rise titr@as. The parameters of
both considered modalities can be easily controlled. Finally, possible atptisaf proposed system are
suggested.

* X X

9. The multielement probes for Ultrasound Transmission Tomograpl (UTT)
GUDRA Tadeusz, Tadeusz.Gudra@pwr.wroc.pl

Wroctaw University of Technology

Institute of Telecommunications

Teleinformatics and Acoustics

Wybrzeze Wyspidskiego 27, 50-370 Wroctaw, Poland

Two models of the multielement ultrasonic probes: linear probe and hagesl probe, working at
frequency of 1.7 MHz are presented. The probes are appropeatagart of research set-up for UTT.

The model of linear probe is made up of 128 rectangular piezoelectrisdugers of dimensions
0.5 mmx 18 mm and thickness 1 mm, made by incising a piezoceramic plate with diasasntb the
depth of 0.9 mm. Due to applying the multielement linear probes it is possieletoate the probes line
shift, necessary for the image reconstruction using the pair of onesetgarobe in parallel ray projection
geometry.

The model of ring shape probe is made up of 1024 rectangular segaezoceramic plates of di-
mensions 0.5 mnx 18 mm x 1 mm placed inside a ring with diameté& = 300 mm. This probe is
appropriated for examining objects in divergent ray projection gegmetr

The elaborated models of probes can work as well as transmitter agigered cooperation with
transmitter-receiver systems, containing the multiplexer and demultiptexerp and analog switches.

* x X

10. Shaping of coherence function of sources used in low-cohetaneasurement techniques
JEDRZEJEWSKA-SZCZERSKA Malgorzata, mjedrzeje@eti.pg.gda.pl

Gdansk University of Technology
Department of Optoelectronics
Narutowicza 11/12, 80-952 Gilsk, Poland

In low-coherent measurement techniques the coherence length ebtinee is one of the critical
parameters of the designed system because it effects the resoluti@moé#isurement system. The most
popular low-coherent sources have the coherence length at treea26—40mm. In many applications it
is too little to get the required resolution of the measurement. Hence, it issagdo use some techniques
to change the coherence length of the source. One of the most effawithods of changing it is using a
synthesizing multiwavelength sources.

Inthis article, the author analyses the dependence between the speataateristic of the synthesized
source and the equivalent coherence length. The result of thebiatieatigation and simulations will
show that the use of synthesized source can greatly reduce thelegua@herence length. Additionally,
it will be presented that it is possible to reduce the source equivaleer@ote length by changing its
spectral shape. It can be performed by using optical filters with plyopleosen spectral parameters.

* Kk %



126 CHRONICLE

11. Aircraft positioning with INS/GNSS integrated system
KANIEWSKI Piotr, Piotr.Kaniewski@wel.wat.edu.pl

Military University of Technology
Faculty of Electronics

Institute of Radioelectronics

Kaliskiego 2, 00-490 Warszawa, Poland

Contemporary positioning systems are expected to provide for preéiseation about the parame-
ters of motion of the vehicle. There exist numerous applications whengke siavigational device would
not be capable of fulfilling stringent requirements with respect to acguraliability, continuity and in-
tegrity. In such cases, integrated positioning systems can be used.

In aircraft positioning, INS/GNSS systems are frequently applied. tatig of INS and GNSS re-
ceivers via the Kalman filter presents one of the best achievementsitiopiog technology and one of
the most successful applications of the Kalman filter. Advantages aadwdistages of INS and GNSS are
complementary, thus the integration can eliminate their drawbacks andaptikel use of their strengths.

The paper describes methods of INS/GNSS integration and rules ohdesialman filters. An
example of INS/GPS positioning system is presented. The designed sgstploys a complementary
linearized Kalman filter, estimating INS position, velocity and attitude errarsyell as GPS clock bias
and drift. Chosen simulation results, comparing accuracy of INS, GIRISNS/GPS are included in the
paper.

* kx %

12. A variational treatment of SAW propagation

in a system of periodically distributed surface flaws
KAPELEWSKI Jerzy, kapelew@wel.wat.edu.pl

LILA Bogdan

Military University of Technology
Electronics Department
Kaliskiego 2, 00-908 Warszawa, Poland

The purpose of the paper is to outline a systematic way for treating theestlimik wave excitation
produced by a Rayleigh type wave propagating along a periodically modififace, composed of 2D
pseudo-array of altered phase inclusions.

To circumvent the technological difficulties in a multi-element piezoelectidad fabrication, asso-
ciated mainly with the number of microelements required, it has been pdyiproposed in an alternative
method, employing an array composed of periodic system of regidustécs of impurity defects) with
varying material parameters or, alternatively, altered phase inclydmregted at the surface of a SAW
substrate.

An analytical model scheme is constructed, using a variational methodined with the T-matrix
approach, appropriate for the 2D periodic array treated.

The technique can be used to describe 3D beam-forming wavesgotlgescattered into the depth,
for anticipated use in non-destructive evaluation of the bulk or opposieedthe material used.

* kK

13. Spectral sensitivity of optopneumatic and optoacoustic gatetectors
PuTON Jarostaw, KiaP Andrzej
JASEK Krzysztof, kjasek@wat.edu.pl

Military University of Technology
Institute of Chemistry
Kaliskiego 2, 00-490 Warszawa, Poland

Detection and measurements of concentration of basic air pollutantstareasinducted by apply-
ing NDIR analysers (Non-Dispersive InfraRed). These instrumargsharacterised by high sensitivity,
selectivity and credibility.
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The main part of NDIR analyser is an infrared detector. Its paramdetesmine a relationship be-
tween signal and concentration as well as measuring range and sslettie gas filled detectors used
for infrared measurements possess very interesting propertids prineiple of operation is based on the
absorption of radiation in a gas and conversion of its energy into charfigesssure or flow.

In this paper mathematical models describing optoacoustic and optoptiealetectors are presented.
These models base on energy balance of radiation absorbed in thed&pectral characteristics and the
relationships between the response signal and concentration of ahghsare the most important results
of the calculation.

Theoretical results were verified by measurements of calibration €doredetectors with various
filling. It was shown that the sensitivity of detection could be adjusted in a veidge by selection of gas
filling.

* Kk Kk

14. Acousto-optic properties of materials transparent in the infared
KNYAZEV Gregory A., knyazev@phys.msu.ru
VOLOSHINOV Vitaly B.

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

The report is devoted to investigation of acousto-optic properties of mstéransparent in the long
infrared range of wavelengths. At present, acousto-optic instruropetsite in the visible light as well as
in the ultraviolet and near infrared regions of spectrum. On the othat, the instruments intended for
processing of radiation in the long infrared have not so far beengirfieveloped.

Birefringent materials transparent in the infrared and used in Acaysios are calomel, TAS and
mercury bromide. Unfortunately, these crystals do not provide hidghadifon efficiency in the long in-
frared though they demonstrate good performance in the near anterinittdred regions of spectrum.

In this paper, a single crystal of tellurium is considered as a candidattesfapplication. The material
possesses an extremely high acousto-optic figure of merit value thhoig 200 times better than in
calomel. Hence, driving power in a tellurium based instrument may lieigutly decreased in comparison
with similar cells using calomel, TAS and other known infrared crystals.

*x Kk K

15. Two-interferometers sensor for detection and localization oflisturbance
KONDRAT Marcin
SzUusSTAKOWSKI Mieczyslaw, mszustakowski@wat.edu.pl

Military University of Technology
Institute of Optoelectronics
Kaliskiego 2, 01-872 Warszawa, Poland

This paper presents a fiber optic perimeter sensor based on Sagh&iciielson interferometers.
This sensor can detect a mechanical disturbance along the protented zo

The output of the Sagnac interferometer is proportional to the produatoofactors: firstly the rate
of time derivate phase change and secondly the distance which is @esbyitthe disturbance point. So,
to localize the disturbance a knowledge of the rate of time derivate phasgelis needed. The output
from the Michelson interferometer gives an output proportional to tes@tchange. If both outputs will
be demodulated, the desired distance will be given from simple divisialemiodulated interferometers
outputs.
A laboratory arrangement of the sensor and its experimental résag@shown.

* Kk %



128 CHRONICLE

16. Visualization of phase objects in geometry of tangential acotesoptic interaction
KosTYUk Dmitry E., kostyuk@phys.msu.ru
BALAKSHY Vladimir I.

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

Acousto-optic processing of optical images is a relatively new line of tigegtons in acousto-optics.
This paper presents results of theoretical research of an acoustangphod of phase object visualization
in the tangential geometry of acousto-optic interaction. The acousto-opticonh of phase object visu-
alization is based on angular selectivity of Bragg diffraction. The law ofretsion of the phase spatial
modulation into the amplitude one depends on a cut of the crystal used iedhsta-optic cell and on
parameters of the acoustic wave. The two-dimensional transfer faraftibhe acousto-optic cell describes
these dependencies. The usage of the tangential geometry of aoptistoteraction for the phase object
visualization is of particular interest because the transfer function in tkis lsas an axially symmetric
structure. In this work, most attention is focused on calculation of the limigisglution and the contrast
of the visualized image in accordance with acoustic wave parametensipiegof computer simulation
illustrating potentialities of this method are presented as well.

* X X

17. Tuning of optic and electron properties of laser heterostruatres by the ultrasonic strain
KULAKOVA L. A., L.Kulakova@mail.ioffe.ru
LYUTETSKIY A. V., TARASOV |. S.

loffe Physico-Technical Institute RAS
Polytekhnicheskaya 26, 194021, St. Petersburg, Russia

Frequency modulation of diode lasers is the basis of the most of interétric measurement sys-
tems. Recently tuning of a radiation frequency, realized in multisectiondedmsers, with the help of
an operating current change, and also by heat effects, have a sfait donsisting in rather inaccurate
reproducibility of the frequency at the tuning.

On the other hand, an alternating strain in laser heterostructures may shige in time of spectral
characteristics, such as the frequency and the polarization of getheadiation. A new approach to the
problem of the frequency tuning of diode laser radiation is presentedripaper. It consists in action of
the alternate strain, stipulated by ultrasonic (both bulk and surface) waves active region of a laser.
The interaction models are offered and the theoretical analysis of thieettexperimental data has been
carried out. Is shown that mainly acousto-electron interaction deterrsiméce acoustic wave effect on
spectral parameters of InGaAsP/InP laser radiation.

The authors are grateful to the RFBR (Gr. No. 04-02-16205).

* ok Kk

18. Optimization of dual-core fiber optic for localization sensor
PaLkA Norbert, npalka@wat.edu.pl
CIURAPINSKI Wiestaw

Military University of Technology
Institute of Optoelectronics
Kaliskiego 2, 01-872 Warszawa, Poland

We presented some calculation of a dual-core fiber optic specially designa sensor with local-
ization of a disturbance point. Distribution of the refractive index causastito groups of modes can
propagate with different velocities. In the presence of the microbesding can observed the time delays
between the pulse trains and on this basis the disturbance point can beslbcaliz

In our calculations we make use of the software FiberCad by OptiWaveodt4ento considerations
the geometrical parameters as well as refractive indices. First, wdatld the effective refractive indices
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of the modes. Next, we were seeking the higher order mode that cpagate in the outer core with the
effective refractive index close to the effective refractive indexhef fundamental mode localized in the
inner core. The difference between the indices should be less thahif.0€der to assure high coupling
efficiency in the presence of the microbendings.

We obtained the time difference equals to 43.5 ns/km and the differemwedrethe indices equals
to 0.0015.

* K %

19. Photonic Crystal Fibers for detection and localization of distubance
PaLkA Norbert, npalka@wat.edu.pl
CIURAPINSKI Wiestaw

Military University of Technology
Institute of Optoelectronics
Kaliskiego 2, 01-872 Warszawa, Poland

We presented some calculation of a photonic crystal fiber specially @ekfgna sensor with local-
ization of a disturbance point. Distribution of the refractive index causastito groups of modes can
propagate with different velocities. In the presence of the microbesding can observed the time delays
between the pulse trains and on this basis the disturbance point can beslbcaliz

The structure of the fiber consists of 9 rings of the holes with differemhéiars and spacing. We
took into considerations the geometrical parameters as well as reérautiices. First, we calculated the
effective refractive indices of the modes. Next, we were seekingitfeehorder mode that can propagate
in the outer core with the effective refractive index close to the effeotifractive index of the fundamental
mode localized in the inner core. The difference between the indicetddbeless than 0.002.

For the spacing equals to 3 mm, we obtained the time difference equalsts/kédand the difference
between the indices equals to 0.0013.

* Kk %

20. UHF oscillators for SAW chemical compounds sensors
PASTERNAK Mateusz, mateusz@wel.wat.edu.pl
JAsek Krzysztof, kjasek@wat.edu.pl

Military University of Technology

Institute of Radioelectronics

Institute of Chemistry

S. Kaliskiego 2, 00-490 Warszawa, Poland

Although chemisensitive coatings play the key role in the surface acoustie (8AW) chemical sen-
sors, nearly as important as the coatings are electronic circuits ctiogexith SAW elements. The results
of theoretical calculations show that an increase in the SAW senso&tiogeirequency is profitable from
the sensitivity and miniaturisation point of view.

Unfortunately, the values of parasitic elements increase when the freguaise and an oscillator
gradually begin to work as a distributed element circuit. In UHF range itlshwe designed more carefully
than its lower frequency equivalent and needs much more precisermeto right tune. It is well known
that oscillator designing, especially in high frequency range, is rathartathan a science. Calculation
or simulation results give a starting point for the working circuit only. Spobcess requires as much
experience as a theoretical knowledge.

This paper presents practical remarks concerning UHF SAW stabiléssithoors for chemical sensors
design as well as a few useful applications.

* Kk %



130 CHRONICLE

21. PLZT ceramics as the material for the electronic and electro-ptic applications
PLONSKA M.,
SUROWIAK Z., surowiak@us.edu.pl

University of Silesia

Faculty of Computer Science and Material Science
Department of Material Science

2 Sniezna St., 41-200 Sosnowiec, Poland

For many years the PLZT ceramics have been known as a ferroelecttégial, which has various
electro-optic and piezoelectric properties. The solid-state nature andtypjoperties of lead lanthanum
zirconate titanate are function of the La concentration, and also the Ztid@i tinfortunately, receiving
of transparent PLZT ceramics is a very complexes process, legagsich materials are a lot of light
diffusions and absorption centers. Those phenomena decide adomparency of (Pb,La)(Zr, Ti}O

The aim of this work was to design technology of transparent x/65/35 RieZdmics, with a different
amount of La ions (x). The conventional ceramic sintering method amddhgel method were applied to
obtain such materials. The relationships between stoichiometry, micrbstw@nd piezoelectric properties
were studied for all samples. The investigations have revealed thatedh®i¥ T ceramics have a few of
particularities, which increase substantially possibilities of its application in eldctdevices.

Acknowledgements: Investigation was partly financed within the confifhdseogrant No. 3 TO8D
009 29, supported by the State Committee for Scientific Research.

* Kk Kk

22. Inclined incidence of acoustic waves on a free boundary
in acousto-optic crystal paratellurite
PoLIKARPOVA Nataliya V., polikarp@phys.msu.ru

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

The main goal of the research consists in investigation of unusual chpegpagation and reflection
of bulk acoustic waves in the acousto-optic crystal tellurium dioxide.

Itis proved that, during a reflection form the plane facet of a samplauas as two reflected acoustic
waves propagate from a boundary at both sides with respect to anrihgidee. Relative intensities of
the two waves, in the case of inclined incidence, were calculated. In thisevaluation of reflection
coefficients for each of the reflected waves was carried out. Thelatitms were executed for a wide
variety of cuts of the crystal.

Problems of development of a generalized theory describing the almaslection of waves in media
with strong anisotropy of elastic properties are discussed in the repsréXpected that it will be possible
to apply the proposed theoretical approach to the wide class of physieabmena existing in acoustic
and optic media. Various applications of the investigated effects in newstxzoptic devices are also
considered in the paper.

* Kk Kk

23. Application of wavelet transform for monitoring of operation of high-power Diesel engine
RANACHOWSKI Z.}, zranach@ippt.gov.p!
BEJGERA.?

flnstitute of Fundamental Technological Research (IFTR), Polish émogdf Sciences
Swietokrzyska 21, 00-049 Warszawa, Poland

2Maritime University of Szczecin

Podgorna 51, 70-205 Szczecin, Poland

The possibilities of the application of the wavelet decomposition of Acoustis&an (AE) signal
of frequency range of 1.2-10 kHz for diagnosing of common fadlte@fuel injection system of a high-
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power Diesel engine is presented. AE signal was recorded in two losatiarthe stub inlet to the injector
and on the stub outlet of the fuel pump.

* kX X

24. Polymer piezoelectric transducers made from polyhydroxybutrate (PHB)
ROSENFELDEIke, eike.rosenfeld@hs-merseburg.de
KoppPAndreas

Hochschule Merseburg (FH)
Geusaer Str., D-06217 Merseburg, Germany

The objective of this work was to investigate the piezoelectric propertiesfefaht samples of PHB
prepared either from powder, films or spun filaments. All samples aeatysed regarding their piezo-
electricity in the thickness mode and in its bending mode. For the latter the sawgale glued onto brass
plate and then deflected by means of a piezoelectric stack.

Whereas the piezoelectric effect in the thickness mode is negligible, theleaisevidence that in the
bending mode a piezoelectric effect occurs. The strength of thet efieies depending on the degree of
the elongation of the material and the angle between the direction of elongaiiomechanical load. A
quantitative consideration based on the measurement of the chargeti@m due to the bending of the
brass substrate as function of the strain delivgis= 1.57 mC/n?. The effect was also analysed when a
piece of fabric made from PHB filaments was used instead of the thin filnrialate

As an application a PHB airborne transducer has been produced ampitgion has been studied
using a scanning laser Doppler vibrometer.

* Kk Kk

25. Theoretical and experimental investigation of Optical Coherat Tomography topologies
STRAKOWSKI Marcin, m.strakowski@eti.pg.gda.pl

Gdansk University of technology
Department of Optoelectronics
Narutowicza 11/12, 80-952 Gilsk, Poland

Optical Coherent Tomography is a measurement technique, whitlhesnas to visualize the internal
structure of the investigated object with very high resolution. In OCT systeendetect the measured
signal the measurement techniques such as: optical frequencyrdmfiactometry (OFDR) and optical
low-coherent reflectometry (OLCR), are employed. In both theseadstiis necessary to use at least one
interferometer.

Up today a few topologies for Optical Coherent Tomography have begployed. Still, the most
popular is configuration with Michelson interferometer, but Fizeau ahdyFBerot are performed as well.
Furthermore, it is known that using balanced configuration of interieter topologies is possible to
effectively reduce noise-to-signal ratio. Hence, the use of the deicterferometer is necessary. In this
situation a few of interferometer topologies can be used.

In this article the theoretical and experimental investigation of interferanepmlogies for Opti-
cal Coherent Tomography will be analyzed. The optimal configuraifathe designed system has been
presented. By use of the special configuration, our OCT system igigers change of polarization of
measured signals.

* kK

26. Planar polymer photonic crystal waveguide
SzZUSTAKOWSKI Mieczystaw, Andrzej @RKA
PaLkA Norbert, npalka@wat.edu.pl

Military University of Technology
Institute of Optoelectronics
Kaliskiego 2, 01-872 Warszawa, Poland

In the last years, Photonic Crystals (PhC) became objects of intertsidies by many groups. It
is possible today to design optical elements controlled and read opticallysiilug presents a broad
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review of application of the Polymer Photonic Crystals to manufacture roptigal waveguide devices

like couplers, splitters, switches, modulators, amplifiers, generat@igalounits etc. We described the
basic properties of Photonic Crystals and phenomena observed in@se Hie manufacture technologies
are also presented.

* Kk %

27. Influence of birefringence on parameters of imaging acoustogptic filters
VOLOSHINOV Vitaly B.!, volosh@phys.msu.ru
MosQuERAJulio C2, jucemos@utp.edu.co

M. V. Lomonosov Moscow State University
Department of Physics

Vorobyevy gory, 119992 Moscow, Russia

Zpereira University of Technology, Risaralda, Colombia

The report is devoted to analysis of light diffraction by ultrasound pyapiag in optically anisotropic
crystals. In particular, regular trends of wide angle regime of lightatifion by acoustic waves in crystals
possessing different grade of birefringence is examined in therpegim.

The anisotropic diffraction is investigated with the goals of application in the imyagcousto-optic
filters. As found and proved experimentally, basic characteristics addbasto-optic filtering depend on
the birefringence value of a crystal. In the majority of crystals, the reldtikefringence is limited to the
magnitude 0.1. On the other hand, in such materials as calomelC{k)gand tellurium (Te), the optic
anisotropy is as large as 0.3-0.4.

Analysis demonstrates that basic parameters of the wide angle interaciobras the angle of spatial
separation of incident and diffracted beams, the spectral bandwidittedfg and the maximal number of
resolvable spots in a processed image, are improved with growth of gfermence value.

* X X

28. Analysis of Bragg diffraction of light

in periodically inhomogeneous acoustic field
VOSTRIKOVA Anna N., VostrikovaAnn@yandex.ru
BALAKSHY Vladimir I.

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

The paper presents results of theoretical investigations of acoustowatgtiaction in cells where
amplitude or phase of an acoustic wave varies periodically along the diredtaptical wave propagation.
Such an acoustic field creates a two-dimensional grating for light: thgfashg has a period equal to the
acoustic wavelength and the period of the second grating is defined btioel pf spatial modulation.
Most attention is concentrated on the case of sinusoidal law of spatiallatiodubecause this case makes
it possible to realize more complicated variants of the modulation.

The diffraction problem has been solved for the regime of Bragg diffya in both isotropic and
anisotropic medium. Amplitude, frequency and angular characteristitgediffraction spectrum have
been calculated for the case of strong acousto-optic interaction. Iteeasfound that the spatial modula-
tion of the acoustic field can essentially change the optimal geometry o$tacoptic interaction, which
provides the most effective scattering of light. The diffraction efficjeindhe Bragg regime can attain, as
usual, 100%, but it requires more acoustic power than in case of thederaous transducer.

* Kk %
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29. Modelling of optical components made of liquid crystals and liquid cystalline polymers
WIERZBA P., pwierzba@eti.pg.gda.pl
GNYBA M.

Gdansk University of Technology
Department of Optoelectronics
Narutowicza 11/12, 80-952 Gfisk, Poland

Interferometric sensors are often implemented as polarization interétess since they attain high
resolution and accuracy by maintaining stable and well-defined stateaofzation of interfering beams.
Since parts of birefringent optical components, such as wavepladgsotarizing prisms, are usually man-
ufactured from crystalline materials and aligned with high precision, thsirisdigh.

By manufacturing some of the aforementioned components from Liquydt&ls (LCs) or Liquid
Crystalline Polymers (LCPs), their cost can be substantially reduces:dMer, better integration of optical
setups can be obtained, e.g. by creating an LCP waveplate directly amespkitter face, reducing at the
same time the number of surfaces on which antireflection coating mugptiec

Inthe case of polarizing prisms the difference between traditional digstdesigns and their LC/LCP
counterparts are great, so they merit closes examination. In the papempare the two classes of Wol-
laston prisms and discuss the limitations of the latter group. Moreover, egeprr results of modelling of
light propagation through Wollaston and Nomarski prisms made fronsLCP

* kX X

30. Optoelectronic monitoring of plasma discharge optimized for thindiamond film synthesis
WROCZYNSKI P., wrocki@eti.pg.gda.pl
GNYBA M., BOGDANOWICZR.

Gdahsk University of Technology
Department of Optoelectronics
Narutowicza 11/12, 80-952 Gfisk, Poland

We used Optical Emission Spectroscopy (OES) as a non-invasivel@gitoaic tool of plasma dis-
charge on-line monitoring. The low-temperature plasma, based on mistunethane and hydrogen, was
produced during Microwave Plasma Assisted Chemical Vapour Depogiticess of thin diamond and
DLC films synthesis. Quality of the synthesized thin films is determined by totaliat as well composi-
tion ratio of ions H™ and CH™, produced in an area of Electron Cyclotron Resonance (ECR).

The excitation and ionization of Hparticles was an object of OES monitoring. Due to partial return
of the excited and ionized atoms to lower energy levels, emission spectmiimecobserved. Intensity of
the hydrogen bands is determined by efficiency of molecules dissocaiomll as on excitation and ion-
ization in ECR area. Developed monitoring system used the spectrogragelNe 900, coupled with the
reaction chamber by a dedicated optical probe and waveguide. Algesma was used for test measure-
ments. Intensities of hydrogen Lyman and Paschen series were imtedtas a function of main CVD
process parameters.

* X X

31. Acousto-optic imaging by means of wide angle tunable acoustgtic filter
Y usHkov Konstantin B., protonoa@mail.ru
BoGcomoLov Dennis V.

M. V. Lomonosov Moscow State University
Department of Physics
Vorobyevy gory, 119992 Moscow, Russia

The paper is devoted to the investigation of wide angle acousto-optic turitdsie fivhich can provide
a high rate filtration from near-infrared to near-ultraviolet range of apti@velengths with a good spectral
resolution. The factors which decrease the quality of processed imagestudied.
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The research proved that tuning of the filtered wavelength by the wide &@jr'F is accompanied
by the defocusing of the processed image in whole. Consideration offésis i@ order to compensate the
disadvantage resulted in an appreciable enhancement of the imagaesdsaover the wide range of the
filtered optical wavelengths.

The examined type of an image processing spectrograph is promisiaggtications in verification
systems of protected documents (e.g. bank notes, passports) -teswactive analysis of biological and
artificial objects, in medicine, in environmental monitoring, etc. Specteaisurement of a thermal damage
of a leaf was carried out in order to demonstrate the operation capabititg @fistrument.

* Kk K

32. Parameters of ceramics obtained on the base PZT used to builteetroacoustic converters
ZACHARIASZ Radostaw, rzachari@us.edu.pl
BOCHENEK Dariusz

University of Silesia

Faculty of Computer Science and Material Science
Department of Material Science

Zeromskiego 3, 41-200 Sosnowiec, Poland

Modifying the basic chemical compositions of converters, obtained obake of two — component
solid solutions of the PZT type, is possible by the use of suitable dopantse wdfrk the complex of
electric parameters, such ds;, ¢, tar, dsi, SE Ec, P, was determined for five different compositions
of ceramics of the PZT type, used to product electroacoustic corsefitee samples to research were
condensed by conventional ceramic sintering method, replacing paetiptis PGB with ions B&™ or
SrPT. To basic chemical compositions of ceramic samples, hard"Mmd CF™ or soft: NB* dopants
were introduced, too.

* kK

33. The influence of the Zr/Ti content of the PZT ceramics obtained
by sol-gel method on the electric conductivity

ZARYCKA Aldona, azarycka@us.edu.pl

ZACHARIASZ Radostaw, QERWIEC Marek

ILczuk Jan, RRMARCZYK Jolanta

University of Silesia

Faculty of Computer Science and Material Science
Department of Material Science

Zeromskiego 3, 41-200 Sosnowiec, Poland

In this work, the results of investigations of the PZT ceramics, receimg@base of two-component
solid solutions Pb(ZsTi; —,)O3 are presented. The samples were obtained by conventional ceratare sin
ing method with nanopowders received in the sol-gel method. The tamopedependencies of the electric
conductivityo for all samples, with different content Zr/Ti.35 < z < 0.65), in the range temperatures of
300-750 K, were performed. On the base of tHe'li) = f(1/7") dependencies, the activation enefgy
was calculated. The determined values of Biewere limited in the range 0.53-0.71 eV for ferroelectric
phase as well as 0.75-0.80 eV for paraelectric phase.

* kX

34. Brillouin scattering in single mode fiber optic in construction of locaization sensor
Zyczkowskl Marek, mzyczkowski@wat.edu.pl
WROBEL Janusz

Military University of Technology
Institute of Optoelectronics
Kaliskiego 2, 01-872 Warszawa, Poland

For the purpose of protection against intruders, infrared sensagmetic sensors buried under ground
and leakage coaxial cable sensors are widely used. Fiber optic severerdeveloped for intrusion detec-
tion of the surroundings, such as the outskirts of an airport and the hgsldin
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Stimulated Brillouin scattering fiber optic sensor employs a pumping pulse awhtinuous wave
probe beam running along a single mode optical fiber in opposite direatidrdetects the stimulated
Brillouin back scattering signal amplified by two light beam and acoustic waixéng. In this method,
the frequency of continuous wave probe beam differs from the pusamiby the amount of Brillouin
frequency of optical fiber to enable the amplification and high intensity Bitllsaattering signal can be
obtained.

In this study we propose a Brillouin sensor system, which has possibilitgteicting and locating
intrusion attempts over several tens of kilometers long paths.

11" WW on PA&TWM

35. FT-IR/PAS studies of silver modified manganese catalysts
GAcC Wojciech, wojtek@hermes.umcs.lublin.pl

University of Maria Curie-Sklodowska

Faculty of Chemistry

Department of Chemical Technology

PIl. M. Curie-Sklodowskiej 3, 20-031 Lublin, Poland

Manganese oxides have found wide interests in catalysis. Their pedtliciusal and redox properties
arise from different spatial arrangement of Mn@ctahedral units and labile oxidation state of manganese.
It was noticed that catalysts modified by silver can oxidized CO at roomeeatype.

The aim of the present studies was an attempt to characterize bulk dadesproperties of silver
manganese catalysts by FT-IR and FT-IR/PAS. The catalysts werarptepy the redox precipitation
technique followed by hydrothermal processing. Silver was introddaedtly to the synthesis mixture or
after calcination by the wetness impregnation. FT-IR and FT-IR/PAS staditne catalysts after different
pretreatment conditions were performed by means of Bio-Rad Exc@0fi0MX spectrometer equipped
with MCT and PA detector MTEC300.

The application of both techniques offered a complementary picture stiffiece and bulk properties
of the examined catalysts. Studies evidenced the influence of preparadtbod and different treatment
conditions on their properties.

This work was supported by the Polish Ministry of Education and Scieneseaarch project 3T09B11429.
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36. Thermal stability of chemically bonded phases on silica gel
by photoacoustic FT-IR spectroscopy

GROCHALSKA Agnieszka, agagrochalska@poczta.fm
PASIECZNA Sylwia, RvczkowskI Janusz

GOWOREK Jacek

University of Maria Curie-Sklodowska

Faculty of Chemistry

Department of Chemical Technology

PIl. M. Curie-Sklodowskiej 3, 20-031 Lublin, Poland

The main feature of silica gel prepared using sol-gel method is thermres# silanol groups and
siloxane bridges on internal and external surface. For many preapipéications silica gel is chemically
modified and various organic ligands are bonded for partial or total ediioim of surface silanols. Most
popular modified silica contain on the surface hydrocarbon speciedferfetit number of carbon atoms
e.g. C2, C8 and C18. Silica gels with — Nidr — diol groups are also used as a specific sorbents. These
materials are widely used as a column packings in chromatography. lorékent paper we report the
results investigations of surface species for commercial silica’s LschtoRP2, RP8, RP18 and RP-NH
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obtained by FT-IR/PAS technique. The surface characterization feethmterials was performed after
treatment at different temperatures from 298 K to 573 K in air and in gast The FT-IR/PAS spectra were
recorded by means of a Bio-Rad Excalibur 3000MX spectrometer pgdivith photoacoustic detector
MTEC300 (in the helium atmosphere).

* x %

37. Speciation of functional groups formed on the surface
of carbonaceous materials modified by NO

HorFMAN Magdalena

WACHOWSKI LeszeR, wachow@amu.edu.pl

PASIECZNA Sylwia?, RyCczKowsKI Janus2

! Adam Mickiewicz University
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Grunwaldzka 6, 60-780 PozhaPoland

2Maria Curie-Sktodowska University

Faculty of Chemistry

Pl. M. Curie-Sktodowskiej 3, 20-03 Lublin, Poland

This report concerns the catalytic applications of two types of coal —mmal (KWB Konin) and
subbituminous coal (KWK Sanica) refined and modified by exposition to nitrogen (Il) oxide at two tem-
peratures 270C or 300 C. These materials used as catalysts’ supports were also subjectduioisation
(at 700 C) and activation in steam (at 800). The species of the functional groups formed on the surface
of these support materials as a result of their reaction with NO were degirhy the photoacoustic IR
spectroscopy (FT-IR/PAS).

* Kk Kk

38. Structuralization induced by photothermal effect in magneticfluid film
KoPCANSKY Petef, kopcan@saske.sk

TiMko Milan!, REPASAN Mariant

KONERACKA Martina', STELINA Jiliug

MusiL Ctibor

Hnstitute of Experimental Physics SAS
Watsonova 47, 040 01 KoSice, Slovakia
ZUniversity of Zilina

Faculty of Electrical Engineering

Velky diel, 010 26 Zilina, Slovakia

The formation of the magnetite nanoparticle structuralization in the magnetis il observed as
a consequence of the nanoparticle thermo-diffusion. The tempergitadéents can arise due to light-
absorption on the accidental concentration fluctuations of particles oeomet defined geometric struc-
ture such as the concentration — diffraction grating.

The structuralization of the magnetic particles after illumination was expetatheobserved in two
types of magnetic fluid based on mineral oil with magnetite particles covgretbno-layer surfactant and
kerosene based magnetic fluid sterically stabilized by double layer cogsistoieic acid and dodecyl-
benzensulphonic acid. During illumination in kerosene based magneticsfluicture with “islands” has
developed what confirms the supposed negative value of the Soistaot

This paper presents the detailed theoretical description of the thermsidiffprocess in magnetic
fluids, to simulate the structuralization in magnetic fluid with negative Sorettaohand to confirm the
negative value of this constant for kerosene-based magnetic fluid.

* Kk %
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39. The hyperthermia effect in biocompatible magnetic fluids
TiMko Milan', timko@saske.sk

KoPCANSKY Petef, kopcan@saske.sk

KONERACKA Martina', TOoMASOVICOVA Natalia

HERCHL FrantiSek!, SKUMIEL Andrzef

JozEFCZAK ArkadiusZ

nstitute of Experimental Physics SAS
Watsonova 47, 040 01 KoSice, Slovakia
2Adam Mickiewicz University

Institute of Acoustics

Umultowska 85, 61-614 PozhaPoland

Application of magnetic materials for hyperthermia of biological tissue withgthed of tumour ther-
apy is known in principle for more than four decades. For biomedicalgaes magnetic particles must be
coated with substance ensured their stability and biocompatibility. Biocompat#ikr based magnetic
fluid with magnetite nanoparticles coated by additional biocompatible layexlpépccharide dextran was
prepared. The successful adsorption of the dextran to the magnetiparticles and structural stability
was confirmed by infrared spectrophotometry and ultrasound stespectively. Calorimetric measure-
ments were performed at some frequencies (in the range from 250kitb 2.94 MHz) in dependence on
the AC-magnetic field amplitude and values for specific absorption ratB)8&lculated from experimen-
tal results were in range up to 150 W/g. This paper presents the exp&almesults of calorimetric study
in biocompatible magnetic fluid. The obtained results show that obseratih@effect may be applied in
hyperthermia treatments especially in preferable region 500-800 kHz.

* Kk Kk

40. The investigations of radiative and nonradiative deexcitatiorof pigments of the oils
LukAasiewicz Jedrze], jedrzej.lukasiewicz@put.poznan.pl

DubkowlAK Alina®, PIENKOWSKA Haline?,

FRACKOWIAK Danuta

1Pozna University of Technology
Faculty of Technical Physics
Nieszawska 13a, 60-965 Pomdoland
2Warmia and Mazury University
Institute of Technical Development
Okrzei 1a, 10-256 Olsztyn, Poland

The absorption, steady state photoacoustic and fluorescence sgamtzleached oils obtained by
pressing the following types of seeds: evening primrose, borage,aag viper's bugloss were taken.
Samples were measured under air and nitrogen atmosphere. Theltldeawtivation in the absorption
regions of carotenoids and the pheophytins were established at viraquencies of acting light modula-
tions. The interactions between oil pigments are discussed. The genaftiery photochemically active
triplet states at various carotenoids and pheophytins contents werateehlu

* Kk %

41. Photoacoustic infrared analysis of nickel catalysts precurss
PASIECZNA Sylwia, spasiecz@hermes.umcs.lublin.pl
RyCzKOwsKI Janusz

Maria Curie-Sktodowska University
Faculty of Chemistry
Pl. M. Curie-Sktodowskiej 3, 20-03 Lublin, Poland

IR spectroscopy provides data on the composition and structure ateuwrbmpounds, the nature of
the bonds formed between adsorbed molecules and the surfacejstemes of various types of surface
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compounds and active surface centers. The most frequently usakthtransmission technique detects
only the bulk of a sample. In the contrary, FT-IR/PAS method differentta@enear-surface region of a
sample from its bulk.

The aim of this work was to investigate the adsorption of various nickelipsecs on alumina surface
during preparation procedure. Moreover, the influence of pH emriemt was taken into account. For
this purpose five catalysts series were prepared. The FT-IR/PASr&peere recorded by means of a
Bio-Rad Excalibur 3000MX spectrometer equipped with photoacoustictdeti TEC300 (in the helium
atmosphere). The spectra were normalized with reference to MTEGrcatack standard. Interferograms
of 1024 scans were averaged for each spectrum.

Systematic and complex investigations allow to propose a general guidelited to the preparation
conditions. Among the others, the FT-IR/PAS results give a strong pesrfos the formed conclusions.

* ok Kk

42. FT-IR/PAS characteristic of the Ni-NiO/Al,O3 catalyst
RYCZzKOWSKI Janusz, ryczkows@hermes.umcs.lublin.pl
PASIECZNA Sylwia', spasiecz@hermes.umcs.lublin.pl
StotrEcKI KazimierZ, BOROWIECKI TadeusZ

Maria Curie-Sktodowska University

Faculty of Chemistry

PIl. M. Curie-Sktodowskiej 3, 20-03 Lublin, Poland
2Institute of Fertilizers, 24-110 Putawy, Poland

In industrial conditions catalysts deactivation causes considerablemoal losses related to neces-
sity of catalyst’'s regeneration or new catalyst's costs (catalyst exehiangpe reactor). The aim of this
work was to examine the samples of the KUB-3 catalyst (Ni-Ni@@|) taken from the industrial bed
after three-year continuous work (applied for the hydrogenation rfdree).

Spectra of the catalyst samples taken from the bed and after extractimhléSextraction) were
recorded by FT-IR/PAS utilizing a helium-purged MTEC 300 PA detectasd8l on the conducted exper-
iments the following conclusions can be done:

e analyzed KUB-3 samples by the FT-IR/PAS exhibit similar character o§tinface species, inde-

pendent from the position in the industrial bed,

e in all cases the carbon deposit was present,

e the spectra of extracts showed that the highest soluble carbon contprésest in the upper part

of the industrial bed.

This work was partially supported (K. Stotecki) by the Polish Ministry of Eation and Science as
research project 3T09B 12527.
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43. Photoacoustic and photopyroelectric complementary investigions
of thermal parameters in water mixtures with some nonelectrolytdiquids
SIKORSKA Annal,

DADARLAT D.2, dadarlat@s3.itim-cj.ro

LINDE B. B. J!, STREZA M.?

NEAMTU C?
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Wita Stwosza 57, 80-452 Gisk, Poland
2National R&D Institute for IMT

POB 700, Cluj-Napoca 5, RO-400293, Romania

In this work, two photothermal techniques have been applied for congpiemry investigations of
liquid mixtures. The photopyroelectric (PPE) technique in back confiigurahas been used for thermal
diffusivity measurement. For the same media, the thermal effusivigstiyation has been performed using
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photoacoustic open cell with microphone registration. A linear deperdefithermal effusivity on mass

concentration of liquid admixture was observed in the case of non-ititggdimjuids. The plots obtained

for such “inert” mixtures were compared with those obtained for stroimgéracting liquids. In this latest

case the mass concentration dependence of relative excess vahetk tfermal diffusivity and thermal

effusivity revealed distinct minima, at a specific concentration. Thatesf the photothermal experiments
have been analyzed based on theoretical considerations. ApartifeoRT examination of the solutions,
adiabatic compressibility variation versus mole fraction of the liquid admixtas determined using

ultrasonic method. The conclusions drawn from the compressibility rah swpport the PT results.

* ok ok

44. The influence of the copolymerization conditions on the polymertgicture. FT-IR/PAS studies
SzZAJINECKI Lukasz, luszajn@hermes.umcs.lublin.pl
PASIECZNA Sylwia, RvczkowskI Janusz

Maria Curie-Sktodowska University
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PIl. M. Curie-Sktodowskiej 3, 20-03 Lublin, Poland

Polymer beads have variety areas of practical applications. In ol w@ifocused our attention on
the copolymers synthesized by emulsion and polymerization method thnplotymerization techniques
two phases are present. The first one, water phase is a dispersiammfedthe organic one, while the
second consists of monomers and diluent mixture.

In this work we report the preparation of spherical porous copolymeaids of methacrylic acid —
MAA and ethylene glycol dimethacrylate — EGDMA. As a pore-forming diliyéhe mixture of diluent
system on the porous structure of the poly(MAA-EGDMA) has been éxaan

The surface structure of the obtained copolymers was examined BR/PAS. Spectra were recorded
by means of a Bio-Rad Excalibur 3000MX spectrometer equipped withé®éctbr MTEC300 (helium
atmosphere in a detector). The spectra were normalized with refei@MEEC carbon black standard.
Interferograms of 512 scans were averaged for each specthotain®d results were compared with those
coming from the traditional transmission technique.
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45. Investigation of platinum(lV) ions sorption on some anion exchagers
by using Photoacoustic and DRS methods

WoJcik Grzegorz, grzegorzwojcikumcs@wp.pl
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HuBlICKI Zbigniew, RrczKkowskI Janusz

Maria Curie-Sktodowska University
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PIl. M. Curie-Skiodowskiej 3, 20-03 Lublin, Poland

The high cost and increasing demand have prompted the recovetgtioiupn from low-grade ores
and spent catalysts. Platinum exist in chloride solutions in the anionic foemeftite anion-exchanging is
a better method than cation exchanging for sorption of platinum(IV) iohseréfore applicability of four
anion exchangers Duolite A 30 B, Lewatite MP 62, Lewatite MP 64 and Purol§20% were studied.

The FT-IR/PAS spectra were recorded by means of a Bio-Rad Exca@@0OMX spectrometer
equipped with photoacoustic detector MTEC300. The DRS spectra of #miea exchangers Lewatite
MP 62, Lewatite MP 64 and Purolite A 520E are similar but spectra of anionasgers Duolite A 30B is
different. The differences in spectra can be result from skeletamsioh exchangers. Recorded FT-IR/PAS
spectra allow to distinguish the differences between applied anion exefsdoefore and after sorption of
platinum(lV) ions. In all spectra the biggest differences could be mbticehe OH and CH stretching
region.

* Kk %
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46. Acoustic and volumetric effects of self-association
of 2-methyl-1-propanol in binary liquid mixtures at 293.15 K
BEBEK Krzysztof, kbebek@ich.us.edu.pl

University of Silesia
Institute of Chemistry
Szkolna 9, 40-006 Katowice, Poland

The speeds of ultrasound in and densities of binary solutions of 2-me&thgdpanol in hexane and
cyclohexane were measured on the whole concentration range a6203Using the measurements re-
sults in connection with literature data, the isothermal compressibility coefficend isochoric molar
heat capacities for the pure components were calculated. The abdoes waere used to estimate the free
volumes and excess free volumes of the mixtures under test. Also, tesserolar volumes, adiabatic
compressibility coefficients and adiabatic compressibilities, as well asg¢bérfrermolecular lengths were
determined for the binaries. The dependence of the excess molaragladiabatic compressibilities and
excess free volumes on the mixture composition were compared andgskstin terms of the free in-
termolecular length and other factors affecting the self-associatiomwétByl-1-propanol and structural
changes of the non-polar solvents. The differences between pondisg values of the excess molar vol-
ume and other thermodynamic quantities are related to the space filling alsiligglbas to the entropy
effects accompanied with the solvation processes.
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47. Modification of a high pressure device for speed of sound meamments in liquids
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In this work modifications of the measuring set for measurements ofpbedsof sound in liquids
under pressures up to 100 MPa in the temperature range from 293 I8 ¢ ®%re described. The modi-
fications include the acoustic path, geometry of reflector, transdum@pidg layer, seal wire and sealing
unit. These modifications resulted in the reduction of the volume of liquiddatefor measurement (from
370 ml to 120 ml), higher stability of pressure during measuremefisdg MPa) and more comfortable
mounting the acoustic part in the high pressure chamber. The appaasugsted using benzene, cyk-
lohexanen-heptanen-hexane, carbon tetrachloride, hexan-1-ol, and ethylene glycariatchospheric
pressure and-heptane at pressures up to 100 MPa and at temperatures frons R9®.818.15 K. A good
agreement with literature data was obtained.

* Kk Kk
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The main aim of this work is the discussion of properties of aqueous sadwifdi+fructose, D-glucose
and D-saccharose. D-fructose and D-glucose are the monogaliadds that have the same molecular for-
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mula, but because of the different molecular structure they may inteiticwater in two different ways.
D-saccharose consists of D-fructose and D-glucose, so it maytlogpated that the properties of aque-
ous solutions of sucrose results from those of aqueous solutions ofrfastbsaccharides. The properties
compared are speeds of sound and adiabatic compressibilities as talather related thermodynamic
properties. Additionally, some sound absorption results will be interpietiedms of molecular processes
that probably occur in the investigated solutions. All discussion will be neadessults of our measure-
ments and some values taken from the literature.
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49. Viscoelastic properties of tissue simulation phantoms obtained
by the acoustic pulse technique
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In recent years several new approaches were proposed fomildteg mechanical properties of bio-
logical tissues pertaining to both, ultrasonic methods and magnetic resooaes. Imaging of the Young
modulus or shear modulus distribution has become an important meigalbdgtic tool.

Mechanical properties of soft tissues play an important role in the deteatid treatment of many
solid tumours in those parts of the body which are accessible to the physicard. It means that stan-
dard palpation is a common indication of some cancers. However, thi©thitmot a quantitative one.
Therefore, sonoelastography and MR elastography has foundrausapplications in medical diagnos-
tics, e.g. for identification of the breast, prostate, brain or liver tumthesigidity of which generally
differs markedly from that of the surrounding healthy tissues.

In the present report, an acoustic pulse method is proposed to detetistioelastic properties of soft
tissue simulating phantoms.

KBN contract No. 2P03B06324.
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50. Effect of dilution on compressibility of naproxen
in acetonitrile studied by ultrasonic method
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Numerous 2-arylpropionic acids (e.g. naproxen, ibuprofen, atopkofen) are used as non-steroidal
anti-inflammatory drugs. All of them are chiral that can cause serionislgms if one enantiomer has a
favourable healing potential, while its antipode is toxic, because they majinéma patient’s body as the
two antimers, even if administered as a single one, due to transenantiatioeriZhromatographic data
suggest that solutions of S-(+)-naproxen in acetonitrile are stiffertttepure solvent that favours oscilla-
tory transenantiomerisation. Acoustic and volumetric studies of dilute sofubbomaproxen in acetonitrile
have been undertaken to verify that supposition. The molar adiabatigressgibility and volume depend
linearly on the molar percent of naproxen at temperatures from 238.tb 313.15 K. Limiting partial
compressibility of naproxen is close to zero and decreases slightly withaisiclg temperature. Thus, the
compressibility of dilute solutions is mainly due to compressibility of acetonitrildlexnaproxen is vir-
tually incompressible. The hydrogen-bonded dimers of naproxdwapip remain intact, even at infinite
dilution.

* Kk %
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51. Ultrasonic absorption measurements by means a megahertz amge measuring set
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The goal of the paper is the description and comparison of the penfiwenaf two devices for the
measurement of ultrasonic absorption. Both devices were desigdembastructed in our laboratory.

The design of the apparatus is based on the standard pulse technigukeeiamplitude of the first
transmitted pulse is measured as a function of distance. The first dévive the measurement the abso-
lute absorption in the frequency range from 10 to 80 MHz. The construdgtails as well as the perfor-
mance of the first apparatus were reported previously. The seppadaus allows the measurement in the
extended frequency range. The apparatus is currently used in thatladyoat Wroclaw University. The
results of some measurements were reported in literature. In the papmrtiparison of the performance
of the two devices will be based on the results obtained for the various/tshs
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The absorption, velocity of ultrasound and the density have been neglaisumixtures of water and
polyethylene glycol (PEG) 400 in the temperature range from 291.169d8 K.

The investigation of ultrasonic attenuation spectra were carried out indfyadncy range of 100 kHz
—1GHz at 298.15 K.

The variations of ultrasonic velocities and adiabatic compressibility coeffieith concentration
and temperature have been studied. Structural interactions and thegiforraf a compact pseudo-stable
structure in the region of a very low polyethylene glycol 400 concentrdizwve been observed.

The experimental values of ultrasonic velocities for the various corat@mirhave been used to cal-
culate the apparent excess speeds of sound. The excess prqmediEss the detailed knowledge about
the deviation from ideality, and thus is responsible for assessing the s&iuetmiation and the type of
molecular interactions.

Ultrasonic attenuation research allowed us to determine the relaxation timeafskrved molecular
process.

* x X



