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April 8,   2008  – Deadline for on-line registration and submission of abstracts. 
April 20, 2008  – Technical Program committee decision on acceptance of the submitted papers and the 

preliminary program of the conference. 
May 20-23, 2008  – Conference dates. 
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In the framework of the conference a Contest for the best young 
scientist presentation will be held in each session. Besides, 
special prizes from the co-organizers of the conference will be 
distributed. 

 Originality, novelty, practical importance, 
degree of personal contribution and level of 
presentation. 

 
Additional information is  available at the conference web site:  

http://www.ilt.kharkov.ua/bvi/smu/kmu-2008-first.html or  http://www.ireosa.org/YSC-LTP-2008.html  
�
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ELASTIC LIGHT SCATTERING SPECTROSCOPY FOR THE 
DETECTION OF EARLY CANCER AND PRE-CANCER 

 
Prof. Irving J. Bigio  

 
Boston University 

Departments of Biomedical Engineering, Electrical & Computer Engineering, Physics 
MA 02215 Boston, 44 Cummington St.  

bigio@bu.edu 
 

Optical spectroscopy mediated by fiber-optic probes can be used to perform noninvasive, or 
minimally-invasive, real-time assessment of tissue pathology in-situ.  The most common approaches have 
been based on UV-induced fluorescence spectroscopy and Raman spectroscopy, which are assumed to be 
responsive to biochemical changes in cells.  On the other hand, the method of elastic-scattering 
spectroscopy (ESS) is sensitive to the sub-cellular architectural changes, such as nuclear grade and 
nuclear to cytoplasm ratio, mitochondrial size and density, etc., which correlate with features used by 
pathologists when performing histological assessment.  The ESS method senses those morphology 
changes in a semi-quantitative manner, without actually imaging the microscopic structure.  Clinical 
demonstrations of ESS have been conducted in a variety of organ sites, and promising results have been 
obtained.  Larger-scale clinical studies are now ongoing. 

 
Figure 1 – The ESS system components 
 
 

Light 
source�

spectromete

tissue 

fiber 

probe 



���������	��
������
����	����	������������������	�� �
�������������������������������	���
���	��������� �	� !��"#$$%��	�&'�(�
)�*����������
�����+,��	����	�����-����
��.����*��� ��/���
������	�������0�
���	����-����1�2���#$"#31�# $$%1�4	��������-���'�(�

)�*����������
�������	��5	6�	����	61��
�����1������ 	��

� 8$�

���
���

���
	
�

�
�
��


���
���

���
���

���
���

�

POLARITON DYNAMICS OF ANTIFERROMAGNET WITH THE 
CENTER OF ANTISYMMETRY IN THE DC ELECTRIC FIELD  

 

D.V. Kulagin, A.S. Savchenko, S.V. Tarasenko 
 

Donetsk Institute for Physics and Engineering of NASU 

83114, Donetsk, R.Luxemburg, 72 

e-mail: kulagin_@mail.ru 
 

Earlier it has theoretically been shown [1, 2], that near the border of «centrosymmetrical easy axis 
antiferromagnet (AFM) – vacuum» the dc electric field can change not only a spectrum superficial 
magnetic TE polariton, but also dc electric field can lead to localization near to border of magnetic and 
nonmagnetic environments of new type superficial magnetic ��  polariton. 

Quadratic magnetooptical interaction was considered as the physical mechanism responsible for the 

given effect: pl dgbaabgd 8EEllFmo -= . 

The important feature of this invariant is the fundamental opportunity of his existence in an AFM 
crystal of any symmetry. But for all that till now considerably smaller number of works is connected with 
the analysis of influence of external dc electric field on character of refraction of electromagnetic waves 
TE and ��  type through border «nonmagnetic – antisymmetrical AFM». This type of AFM crystals is 

characterized by presence of linear magnetoelectric interaction dbaabdg ElmFmo -= . 

However till now superficial dynamics of such environments was studied only in absence of 
external dc electric (and magnetic) fields. In this connection, the purpose of the given work will consist in 
definition of necessary conditions at which performance it is possible to change purposefully character of 
polariton dynamics semibounded AFM with the center of antisymmetry with the help of a external dc 

electric field 0E . 

As an example tetragonal AFM with structure -+ Ixz 24�  it is considered. Calculation shows, that in 

the constant external electric field 0E  directed along OZ axis, there is a vector of ferromagnetism distinct 

from zero: OX||0m . In result, on the electrodynamic properties considered AFM crystal turns in 

bigyrotropic environment. 

The analysis has shown, if the wave vector of electromagnetic waves lays in YZ plane for 
considered model unlimited AFM crystal, independent distribution magnetic polaritons TE and ��  type 
takes place. On the basis of the analysis of the received spectra magnetic polaritons, influence of a 
constant electric field on polariton dynamics of antisymmetrical AFM is investigated. In particular it is 
shown: 1) in a constant electric field near the surface of AFM formation superficial magnetic polaritons 
not only TE, but also ��  type is possible; 2) the spectrum of both types located excitation is 
nonreciprocal concerning inversion of a direction of distribution, and his structure essentially depends on 
size of equilibrium magnetization; 3) depending on size of external dc electric field, in full internal 
reflection conditions, the non-uniform bulk wave TE or ��  type fades deep into the magnetic 
environment either monotonously, or with oscillation. 
[1] D.V.Kulagin, A.S.Savchenko, S.V.Tarasenko Optics and Spectroscopy, 102, 4, (2007). 
[2] D.V.Kulagin, A.S.Savchenko, S.V.Tarasenko Physics of the Solid State, 49, 10, (2007). 
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MICROSCOPIC DESCRIPTION OF SLOWING 
OF ELECTROMAGNETIC PULSES IN BEC OF ALKALI ATOMS 

 

A. G. Sotnikov 

 
Akhiezer Institute for Theoretical Physics, NSC “KIPT” NANU, 

1Akademichna Str., Kharkiv 61108, Ukraine, 
e-mail: a_sotnikov@kipt.kharkov.ua 

 
We propose a microscopic approach for a description of processes of propagation of 

electromagnetic pulses in a Bose-Einstein condensate (BEC) of dilute vapors of alkalis. The description is 
constructed in the framework of the Green functions formalism that is based on a new formulation of the 
second quantization method in the case of presence of bound states (atoms) [1,2]. 

We study the response of sodium BEC to the perturbation by the optical signals that are tuned up 
close to the atomic resonances taking the parameters of the system close to the experimental ones [3]. Due 
to the developed approach we find the conditions for the observation of ultra-slow optical pulses, which 
can propagate in the system with rather low absorption ratio and in the absence of the coupling laser. We 
also study the possibility to observe the slowing phenomenon in a two-component BEC in the case of a 
bias field presence. 

The developed approach allowed us also to investigate the phenomenon of the strong reduction of 
the group velocity of microwave pulses. By the example of the condensed cesium vapors we show that 
the signals tuned up to the transitions between hyperfine levels of the ground state may be slowed down 
to the extremely low values of the group velocity with rather low absorption ratio [4]. We find out that the 
sign of the group velocity for such pulses depends directly on the type of the occupation of the sublevels 
of the ground state. The slowing phenomenon for the microwaves is also studied in the case of the 
presence of an external static magnetic field. 

 
[1] Yu.V. Slyusarenko, A.G. Sotnikov Condens. Matter Phys. 9, 459 (2006). 
[2] S. V. Peletminskii and Y. V. Slyusarenko J. Math. Phys. 46, 022301 (2005). 
[3] L. V. Hau, S. E. Harris, Z. Dutton, C. H. Behroozi Nature 397, 594 (1999). 
[4] Y. V. Slyusarenko and A. G. Sotnikov J. Low Temp. Phys. 150, 618 (2008). 
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CONSTRUCTING POVM OPERATORS FOR SUPERCONDUCTING 
FLUX QUBIT  

 
 S.V. Strelchuk, O.V. Gomonay 

 
National Technical University of Ukraine “Kyiv Polytechnic Institute”, 

Institute of Physics and Technology 
03056, Kyiv, Peremohy ave. 37 

e-mail: strelchuksergii@gmail.com 
        homo@ptf.ntu-kpi.kiev.ua 

 
 Flux qubits based on superconducting loops [1] with Josephson junctions are one of the most 
promising candidates for practical realization of quantum computer. One of the biggest advantages of 
superconducting flux qubits is rather long time of operating in coherent state. Current paper studies the 
process of measurement of the qubit and attempts to construct POVM operators for quantum-mechanical 
description of the measurement process. System is assumed to be a bose-condensate at zero temperature. 
Coherent flow of the condensed ensemble allows using input/output formalism for the description of the 
process of detecting flux quanta in terms of statistics of photocounting.  Such approach allows modeling 
nonideal flux detector describing it as a beam splitter and ideal photodetector.  
 
[1] V.I. Shnyrkov, A.A. Soroka, S.I. Melnik (arXiv:0706.2965v1) 
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MODELLING OF MAGNETO-FIELD DEPENDENCE OF RESONANCE 
FIELDS IN COUPLED DISK RESONATORS WITH SEMICONDUCTO R 

 
Girich A.A. 1,2 

 
1Kharkov National University of Radioelectronics 

2Institute for Radiophysics and Electronics NAS of Ukraine 
(Radiospectroscopy Department, 12, Ac. Proskura Ave., Kharkov, 61085,  

Tel.: (057) 7-203-463) 
e-mail: physics@onet.com.ua 

 
Electromagnetic systems with spatial change of refractive index are promising subject of 

intensive theoretical and experimental investigations. Particular case of those systems is dielectric and 
semiconductor chains of disk resonators. Those systems can be used as wavelength-selective SHF 
components, specifically, for filtering, switching and modulating [1-2]. 

Opportunity of control of semiconductor 
element properties those systems at the expense of 
changing permittivity tensor with magnetic field leads to 
occurring new types of devices controlled with magnetic 
field (specifically filters controlled with magnetic field). 

Purpose of given work is theoretical approbation 
of ability of  controlling transmission coefficient and his 
frequency dependence for coupled dielectric resonators 
system with semiconductor at the expense of changing 
material parameters of semiconductor material with 
magnetic field. 

In this work numerical calculation FDTD method (finite-difference method in time domain) was 
carry out and dependences of transmission coefficient spectrum and Q-factor of system dielectric disc 
resonators were given for different values of external magnetic field; dispersion characteristics for 
effective dielectric permittivity of InSb were given and distribution of electric field (fig. 1) for different 
value of magnetic field was given. For stimulation of given system, rectangular dielectric waveguides 
were used. These results were given for room temperature for the purpose of guiding experiment, but for 
low temperatures we can see increase of Q-factor for whole system and consequently increasing 
transmission coefficient for given magnetic fields. In this work the spectral properties of system coupled 
disk resonators can be controlled with static magnetic field at the expense of changing material 
parameters (real and imaginary part of permittivity and permeability) of semiconductor disk in millimeter 
band was shown. 

 [1] S. V. Boriskina and A. I. Nosich, ‘‘Radiation and absorption losses of the whispering-gallery-
mode dielectric resonators excited by a dielectric waveguide,’’ IEEE Trans. Microwave Theory Tech. 47, 
224–231 (1999). 

[2] P. P. Absil, J. V. Hryniewicz, B. E. Little, F. G. Johnson, K. J. Ritter, and P.-T. Ho, 
‘‘Vertically coupled microring resonators using polymer wafer bonding,’’ IEEE Photon. Technol. Lett. 
13, 49–51 (2001). 
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COUPLED WHISPERING-GALLERY-MODE DISK DIELECTRIC 
RESONATORS AT MILLIMETER WAVELENGTHS  

 

O. V. Goroshko, R. V. Golovashchenko  
 

Usikov Institute of Radiophysics and Electronics of NAS of Ukraine 
12 Ac. Proskura St., 61085, Kharkov, Ukraine,  

Tel.: 38(057) 720-34-63, fax: 38(057) 315-21-05, e-mail: goroshko_elena@ire.kharkov.ua 
 
Properties of microresonators and controllable photonic devices on their basis, for example, 

coupled-resonator optical waveguides (CROW), arouse interest for studying now [1]. The theory of 
calculation of CROW [2] is well developed, however an experimental research of such structures in the 
optical band at low temperatures is difficult. In the present work the results of modeling of waveguide 
devices on basis of the coupled whispering-gallery-mode (WGM) disk dielectric resonators (DDR) at 
millimeter wavelengths are given. DDR from ferroelectrics, semiconductors or ferrites, which are 
controllable by external electrical or magnetic fields, can be used as controllable devices. The 
experimental investigation (mode spectrum, Q-factor and field distribution) of the single DDR and the 
structures of the coupled WGM DDR has been carried out by using the computerized 3D scanner in the 
frequency band of 51-79 GHz [3]. The distributions and the mode spectra for the single and four coupled 
identical WGM DDR made of teflon are given in figure. With increasing of quantity of DDR the 

frequencies of resonant oscillations remain the 
same ones, and the Q-factor of the system 
increases from 550 up to 800.  

By selection of the parameters of DDR and 
the configuration of their displacement it is 
possible to create the chains of coupled resonators, 
which are including controllable devices. Such 
chains will possess peculiar properties. We 
modeled the selective coupler consisting from the 
5 coupled DDR (1, 2, 3, 4, 5) of the different sizes 
made of crystalline quartz. Resonators was located 
as the angle, thus excitation of the structure was 

realized by means of placement of the middle DDR 3 on the vertex of the angle, and the DDR 2, 3 and 4, 
5 on the sides of the angle (the channels 1 and 2 correspondingly). Resonators have been selected so, that 
at injection of the wideband signal with the bandwidth of 0.4 GHz (70.7 GHz - 71.2 GHz) on the input of 
the system there was the frequency selection and through the channel 1 the wave with the frequency 
(f1=70.77±0.01 GHz) was propagated, and through the channel 2 the wave with the frequency 
(f2=70.99±0.01 GHz) was propagated. The same effect can be achieved by controlling the frequency of 
one of modes of the DDR 1 by one of ways described above. Comparison of our experimental and 
theoretical [1] results will allow improving models of structures for design of devices on the basis of 1D - 
3D coupled resonators for terahertz and optical frequency bands. 
 
[1] S.V. Boriskina, Optics Letters 32, 1557 (2007). 
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[2] F. Morichetti, A. Melloni, A. Breda, A. Canciamilla, C. Ferrari, and M. Martinelli, Optics 
Express 15, 17273 (2007). 
[3] R.V. Golovashchenko, O.V. Goroshko, A.V. Varavin, A.S. Plevako, V.N. Derkach, Proc. 
16th Intern. Conf. CriMiCo'06, V. 2, 817 (2006). 
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We carry on investigations [1] of local vibrations (LVs) in a FCC crystal lattice with 

combined defects and discuss LVs of light impurities on (111) surface of the lattice or in the 
subsurface layer. Relaxation of interatomic interaction on the lattice surface, which is closely 
packed in the case of interest, is described as a modification of the interaction between surface 
and subsurface atoms. The interaction is supposed to be central. Silver crystal lattice with Al, 
Mg, or Mn impurities is considered. 

Frequencies locw  and intensities nm  of the LVs have been calculated within analytical 

approach [1] and, alternatively, through numerical simulations. Intensities at the impurity and at 

its nearest vicinity are denoted by nm  with 0=n  and 1. As seen from Fig. 1, results for the 

frequencies and intensities obtained analytically and numerically coincide to a high degree of 
accuracy in all the cases examined with the exception of intensities for Mn impurities.  

Analytical expressions for the characteristics of LVs for impurity in rough surface are also 
derived and analyzed. 

 
Fig. 1 Frequencies and intensities of the LVs as functions of force constant 0a  for 

central interaction between surface and subsurface atoms. The symbols � , � , and �  
(solid curves) present numerical (analytical) calculations for Al, Mg, and Mn 

impurities, respectively. Maximal frequency of continuous spectrum band is .maxw  

Left (right) panel shows results for normal (longitudinal) displacement of the 
impurity situated in the subsurface layer. 
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Analytical techniques based on approximation for Green function [1] are demonstrated to 

provide precise results in calculations of LV frequencies and intensities. The approach developed 
can be an useful and versatile tool that allows one to deduce parameters of defect structure and of 
interatomic interactions from the characteristics of LVs determined in experiments. 
 
[1] O.V. Kotlyar and S.B. Feodosyev, Low Temp. Phys. 32, 343-359 (2006). 
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USING OF QUASI-OPTICAL DIELECTRIC RESONATORS FOR 
IMPEDANCE MEASUREMENT OF SUPERCONDUCTORS 

 

S. O. Bunyayev, � . � . Barannik, N. � . Cherpak 
 

Institute of Radiophysics and Electronics, National Academy of Sciences of Ukraine,  
12, Acad. Proskura street, Kharkiv, 61085, Ukraine 

e-mail: bunyaev@ire.kharkov.ua 
 

Principal advantage of quasi-optical or whispering gallery mode (WGM)  dielectric resonators in 
comparison with other types of dielectric resonators is extremely high Q-factor because of very small 
radiation losses. Furthermore, their relatively large electrical dimensions lighten substantially 
manufacturing and coupling with transmitting lines that is particularly important at high frequencies. 
Therefore the WGM dielectric resonators are used successfully from millimeter to optical range[1].  

In millimeter wave range there is need in high-precision low-temperature sensors for impedance 
measurements of HTS, since works regarding to synthesis of new perspective materials require 
improvement of understanding the mechanism of high-temperature superconductivity which can be 
achieved by means of measurements of the surface impedance in wide temperature range and at very low 
temperatures.   

Earlier in [2] authors reported the development of a method for measuring the microwave surface 
reactance Zs of  large-area HTS films. This technique was based on WGM resonators with conducting 
endplates (CEP). Here sapphire cylindrical disc sandwiched between two HTS films were used and the 
films acted as CEP (see Fig. 1 (a)). 
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Fig. 1. Three types of WGM resonators using for the impedance measurements of HTS films: cylindrical disc (� ), 
truncated cone (b) and hemisphere  (c), where : 1- resonator; 2-HTS film and  3-substrate. 

 
The present paper is the review of various new types of WGM resonators and their application as 

sensors for  Zs  measurements of superconductors. Besides the disc and cone resonators (Fig. 1 (b)) which 
was reported before, in this paper the first results of numerical and experimental study of sapphire 
hemispherical WGM resonator (Fig. 1 (c)) are presented. The resonator promises to become the most 
accurate microwave sensor for impedance characterization of high-Tc superconductors and other 
materials with small Zs  value from lowest temperatures up to Tc. Numerical simulation of field structure 
and spectrum of such a resonator is performed. The first results of surface resistance measurement of 
YBCO film using such resonator are presented.   
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[1] Vahala Research Groop website. [Online]. Available: http://www.vahala.caltech.edu/ 
[2] N.T. Cherpak, A.A. Barannik, S.A. Bunyaev, Y.V. Prokopenko, S.A. Vitusevich Measurements of 
millimeter-wave surface resistance and temperature dependence of reactance of thin HTS films using 
quasi-optical dielectric resonator, IEEE Trans. Appl. Supercond, vol. 15, no. 2. pp. 2919-2922, 2005. 
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MECHANISM OF ENERGY TRANSFER IN Sr 2CeO4:Eu3+ 
PHOSPHOR 

 

O.G. Viagin, A.A. Masalov, I.I. Ganina, Yu.V. Malyukin 
 

Institute for Scintillation Materials, 
STC "Institute for Single Crystals" NAS of Ukraine, 

 60 Lenin Ave., 61001 Kharkiv, Ukraine. 
e-mail: viagin@isma.kharkov.ua 

 
Blue-white phosphor  Sr2CeO4 belongs to the particular class of optical materials which 

luminescence is governed by the optical transitions associated with an electronic charge transfer (CT). 
Originality of its crystallographic structure, a chain-like sequence of luminescent centers, permit the 
effective transfer of the electronic excitation energy from the matrix to doped centers to be realized. 

Pure and activated with different Eu3+-ions concentration Sr2CeO4 phosphors were synthesized by 
Pechini’s citrate-gel method. The luminescence spectra of phosphors were excited in matrix absorption 
band by a He-Cd laser (l exc= 325 nm).  

Already at the europium ions concentration of 0.5 at.% the Eu3+ effective luminescence was 
observed against the background of the broad band of matrix intrinsic luminescence. The increase in the 
dopant concentration causes the doped luminescence rising and quenching of the matrix intrinsic 
luminescence, and at 10 at.% of europium ions the matrix luminescence is completely quenched. The 
changing of the luminescence intensities of Eu3+ individual multiplets at concentration variation is not 
monotonic. So, the intensity of the luminescence line appropriate to 5D2-

7F0 transition  increases at the 
first stage and then decreases passing the maximum at 1 at.%. Such intensities change is most probably 
associated with the effective cross-relaxation between europium ions that causes the quenching of doped 
ions luminescence. 

To ascertain the nature of crystal matrix luminescence quenching, the donor (Sr2CeO4 matrix) 
luminescence decay was studied at the concentration variation of the acceptor (Eu3+ ions). The 
luminescence of the crystals was excited by a third harmonic of YAG:Nd laser (l exc= 354,7 nm) and the 
luminescence decay was collected at 450 nm, where the Eu3+ luminescence is not observed. The 
investigation of luminescence decay curves of Sr2CeO4:Eu3+ shown the non-radiative energy transfer from 
matrix to dopant is occurring. To determine the mechanism of energy transfer, the quenching functions 

0 0( ( / ) / )Ln Ln I I t t- +  versus ln(t) were plotted, where � 0 is the luminescence decay time of pure 

Sr2CeO4 crystal. This allows the index of the quenching function to be determined. The quenching 
function index does not depend on the activator ions concentration and is equal to 0.5. That indicates 
either the Förster resonance energy transfer mechanism between randomly located in crystal volume 
donors and acceptors, or the excitonic mechanism of the CT luminescence quenching.  

For the Förster mechanism the quenching rate does not depend on temperature. The main 
distinction of the excitonic mechanism is a strong dependence of exciton mobility on temperature. It was 
shown, that the transfer rate decreases almost in order of magnitude at temperature decreasing from 300 K 
to 80 K. This indicates the excitonic mechanism of electronic excitation energy transfer from the crystal 
matrix to the doped europium ions. 
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EFFECT OF ANOMALOUS DISPERTION LAYER THICKNESS ON 
OPTICAL ABSORPTION IN RESONANT-CAVITY DETECTOR 

 

S.V. Gryshchenko 1, A.A. Dyomin 1, V.V. Lysak 2, I.A. Sukhoivanov 3 
 

1 Kharkov National University of Radio Electronics, 61166 Kharkov, Ukraine 
2 Department of Information and Communications, Gwangju Institute of Science and 

Technology, Republic of Korea 
3 Departamento de Electronica, FIMEE, University Guanohuato, Mexico 

e-mail: s_gryshchenko@kture.kharkov.ua  
 

Using the distributed Bragg reflectors, as mirrors in the resonant-cavity detectors, leads to a narrow 
bandwidth owing to a high reflectance of mirrors. The presence of a top mirror a � /2-length layer, which 
is usually named as an anomalous dispersion (AD) layer, provides an excellent possibility to manage the 
quantum efficiency of the detector by controlling of the mirror reflectance [1]. In this paper, we examine 

the optical absorption of the detector n the active 
region as a function of AD layer thickness.  

It is known from previous works [2], 
that the presence of the AD layer (on the top 
mirror) leads to the flattop behavior of the 
optical absorption [2]. Fig.1 shows the result 
of the computation for optical absorption 
with different AD layer thicknesses. The 
increasing of the AD layer thickness up to 
30 nm (6,12% for � =980 nm) gives the 
amplitude reduction of absorption maxima 
more than 0.3 a.u. and leads to red shift of 
both observed peaks. This effect appears due 
to the changes in reflection and transmission 
spectra. From the energy conservation 
equation, the reflectivity R, the absorption 

A, and the transmittance T must satisfy the following relation: 
R + A + T = 1.     

To calculate the reflection and transmission spectra we have chosen the Transfer Matrix Method (TMM). 
Since TMM calculates the electric field distribution in the structure the standing wave enhancement and 
the multi-reflections within the optical cavity are inherently included. 

With the increasing of the AD layer thickness the transmission spectrum does not change very 
much. Consequently, for that spectral region the changes of the absorption depend on the reflectivity 
changes. While the increasing of the thickness, the cavity resonance shifts and the corresponding 
minimum of reflectance shifts too.  
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It is important to note, that the decreasing of the thickness leads to a blue shift. The shape of the 
absorption curves with AD thickness < � /2 differs from shown due to the transmission which is higher 
while thickness decreases. 

 

[1] C.- H. Chen , K. Tetz , Y. Fainman , Applied Optics., 44, 6131(2005). 

[2] S.V. Gryshchenko, A.A. Dyomin, V.V. Lysak, I.A. Sukhoivanov, Proceeding of the “Optics and high 
technology material science” conference”, P. 125, October 2006. 
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THE NEW MECHANISM OF NON REFRACTING PROPAGATION OF 
SH WAVE ACROSS THE LIMITED MFC 

 
Tarasenko O.S., Lapteva T.V, Tarasenko S.V., Yurchenko V.� . 

 
Donetsk Physics and Technical Institute of NASU named after A.A.Galkin 

83114 Donetsk – 114,R.Luxemburg st.72 
e-mail: tos1980@mail.ru 

 
Dynamics of composite materials  with the structural elements of which has one-, two or 

three-dimensional translational invariance are actively studied now. This is connected with the 
fact, that in many ways, the wave properties may qualitatively duffer from those regarding to the 
structural elements belonging to them. Essentially, such media are samples of models of one-, 
two or three-dimensional synthetical crystals. Besides the availability of an additional 
translational symmetry, an important characteristics of such composite media is the presence of 
the considerable contrast in dynamic properties of that structural elements. 

We take to account the fact that in the case of homogeneous magnetic magnet, it is allowed, as is 
known, to change a part of effective elastic modules in a wide range. So, one can expect, that it is possible 
to make a directed change of the extent of elastic contrast in magnetic composite with the help of external 
fields already for the composite of the same structure. 

In the course of investigation, the conditions of non refracting passing of shift bulk wave were 
estimated through the limited MFC of "antiferromagnetic - ideal superconductor ", type rigidly associated 
with non-magnetic elastic layer. Both the external faces of that "two-layer" structure (x = -d and x = d + 
t) have solid acoustic contact with ideal identical diamagnetic half-spaces . 

The refracting coefficient of elastic bulk SH-wave falling from the top  semi-spasce on the face of 
given structure was calculated. 

The conditions of bulk SH-wave total passing through the considered limited � coustic super-lattice 
with one-side non-magnetic coverage were determined. 
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PROGRAM AND TECHNICAL MAINTENANCE FOR PHOTODYNAMIC 
DIAGNOSTICS AND THERAPY 

 
N. A. Belogyrova,  N. G. Stervoedov, N.V. Sergeeva 

 
Karazin Kharkiv National University 

4 Svobody sq, 61077, Kharkiv 
School of Radiophysics 

e-mail:xx333xx@rambler.ru 
 

Now all are more actively carried out researches in the field of optical diagnostics and therapy of 
various diseases, including malignant tumours. 

Method PDT favorably differs from traditional methods of treatment of malignant tumours 
(surgical operation, beam and chemotherapy) sharp selectivity of defeat, absence of risk of surgical 
intervention, heavy local and system complications of treatment, possibility of repeated repetition in need 
of a medical session and a combination in one procedure of fluorescent diagnostics and medical influence. 
PDT as the treatment method is at a formation stage. For today there is a number of indications to its 
application in clinic [1].  

PDT is based on fluorescence of the sensitizer which has collected in tumoral cages and the 
subsequent photodynamic damage of tumoral cages during photochemical reaction. 

Photosensitizers are substances which are capable to "strengthen" light action, to be exact, to 
transfer its energy to other substances and by that to start a chain of the most different physical and 
chemical processes [2]. 

Now in photodynamic diagnostics and therapy radiators on the basis of semi-conductor light-
emitting diodes are more and more actively applied. Spectral characteristics of modern light-emitting 
diodes come nearer to characteristics of lasers [1]. 

The scheme of the experimental stand is developed for studying of the physical bases PDT, 
including in the structure all necessary elements: the personal computer, Spectroscopic photometer, a 
multimode light-emitting diode radiator, a dosimeter of optical radiation, the Web-chamber, a 
photodetector with optical filters, interface devices. 

The dosimeter of optical radiation is executed on the basis of microcircuit with possibility of 
indemnification of a background flare and dark photocurrent at synchronisation with a radiator, working 
in pulse or is continuous-pulse modes. Such scheme of a dosimeter allows to trace a necessary dose of 
optical radiation with enough high accuracy.  

On the basis of the developed dosimeter the device is developed for transparency research various 
environments, including biological. Also by means of the developed device experiments on light passage 
through the soft muddy physical environment - model of a biological fabric have been made. 

 
[1]   Stranadko E.F., Skobelkin O. A, Vorozhtsov G. N, etc. Five years' experience of clinical application 

of photodynamic therapy. Dews. mel. Magazine 1998; (4: 13-8) 
[2]    Dougherty T.J., Kaufman J.E., Goldfarb A. et al. Photoradiation therapy for the treatment of 

malignant tumours // Cancer Res. - 1978. -Vol. 33.33. - P. 2628-2635. 
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INFLUENCE OF OPTICAL AND GEOMETRIC PARAMETERS OF  
1D PHOTONIC CRYSTALS ON THEIR SPECTRAL PROPERTIES 

 

Gnatenko A., Lipkina V. 
 

1 Kharkov National University of Radio Electronics  
61166 Kharkov, Lenin av. 14 
e-mail: gnatenko-s@mail.ru 

 
In the work the influence of geometric and optical parameters of a periodic flat-layered 

structure and that one having a defect on its spectral properties is studied. Using the plane-
wave expansion method relations of the photonic bandgap and its center to layer thickness 
and dielectric permittivity are obtained. It is found that photonic bandwidth depends strongly 
on layer widths as well as dielectric permittivity of the layers. Those curves are nonmonotonic 
and have extrema. Those properties can be used for creation of bandpass filters, bandwidth of 
which is changeable in real time, and waveguides with controllable spectral characteristics. 
The character of extrema obtained denotes tolerance of such structures to manufacturing 
errors. 

Here, the structures having single defect are also under consideration. Defect is formed by 
variation of thickness or dielectric permittivity of a layer. It is found that antiresonance 
frequency in such structures depends strongly on layer widths as well as dielectric permittivity 
of the layers. The character of extrema obtained denotes possibility for creation of tuned-
quality microcavities and resonant waveguides as well as optical switches. It is shown that 
defect frequency inside the photonic bandgap can be tuned via variation of defect thickness, 
because there is no need for additional materials in technological cycle. Field distribution in 
the structure has shown that maximal energy density of the defect eigenstate is concentrated in 
the defect regardless of wavevector. Therefore, active area of the active devices based on such 
structures should be placed in the defect layer. And field distribution inside the defect should 
be taken into account when interaction of radiation and matter is under consideration.  

Thus, in this work systematic analysis of influence of geometric and optical parameters of 
1D photonic crystals on their spectral properties is carried out. Results obtained are applicable 
in optical as well as in microwave and terahertz region, which stipulates their practical 
importance. 
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RESEARCH OF LONG-WAVE IR-SPECTRUMS TO THE CRYSTAL 
KTm(MoO 4)2 

 
S.N. Poperedjay1, V. I. Kutco2 

 
1 V.N. Carazin Kharkov National university  

Sq of. Freedoms 4 
2 B.I. Verkin Institute of Low Temperature Physics & Engineering  

61103 Kharkov, Lenin av. 47 
E-mail: Sergey.Poperedjay1986@gmail.com 

 
 
At the analysis of structural phase transitions in solid usually take phenomenological approach. This is linked, 

foremost, with that in most cases machineries that causes change of structure of matter at the change of external 
parameters, at the microscopic level of description known. However there is a vast class of materials, in which the 
structural phase transitions are conditioned by the microscopic mechanism, known as a cooperative Jahn-Teller 
effect (CJTE). Among crystals, at which CJTE is, the rare earths halving take the special seat. In them structural 
phase transitions, conditioned CJTE, through the strong localization of electrons of 4f-atom shell take place at the 
low temperature. Consequently, and molecular fields, determining Jahn-Teller equipments with modern amenities, 
insignificant. Therefore structure of orbital equipment with modern amenities, which arose up as a result of CJTE, 
it is possible to change by the small external actions relatively. In our time the special interest in research of 
dynamic properties of solids is caused by the problems of anharmonicity and phase transitions, conditioned by the 
electron-phonon cooperation, and also finding out of role of dynamic communication of electronic and ionic 
subsystems in forming low of power spectrums of excitation strongly of anisotropic Jan-Teller crystals, 
establishment of features of their physical properties, conditioned by this communication. For finding out of 
machineries of phase transitions in crystal KTm(MoO4)2, induced by the external magnetic field, at the 
microscopic level of description it is necessary to know a structure of low power electronic and phononic 
spectrum. For the decision of this task experimentally spectrums were explored of absorption to the crystal 
KTm(MoO4)2  in the range of energies of a 10-40cm-1 polarizing E	 a, to the E	 c axes crystal KTm(MoO4)2   at 
the low temperatures (T=6K). It is set, that in spectrum there are swaying fashions with energies 25,5(E	 c) and 
18,5(E	 a)cm-1. With the purpose of finding out of nature of bars of absorption we also conducted 
measuring of spectrums of absorption of crystals KTm(MoO4)2.  
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SPECTROSCOPIC STUDIES OF INTERACTIONS BETWEEN  
ORGANIC DYES IN “NANOCAGES” OF SURFACTANT MICELLS 

 
A.S. Lubiana1, G.Ya. Guralchuk2, S.L. Yefimova2 

 
1Karazin Kharkov National University 
4 Svoboda Sq., 61077Kharkov, Ukraine 

2Institute for Scintillation Materials NAS of Ukraine 
60 Lenin Av., 61001Kharkov,, Ukraine 

e-mail: ephimova@isc.kharkov.com 

 
Although interactions between organic molecules (particularly, dyes) and surfactants have been 

studied for a long time the investigations in this field are still of great importance, because they can 
provide scientists with information for different applications of organic dyes, including biological 
researches. Surfactant micelles are considered to be membrane mimetic systems and permit such 
complicated processes as a transport of matter in living systems (e.g. drug delivery) to be studied. The 
development of nanotechnology makes new demands for the creation of new materials to be used as 
“nanoprobes” for cell investigations and “nanocages” for the selective transport of matter in living cells. 

Thus, the main idea of the Master 
thesis is actual. 

In the Master’s work the 
interaction between cationic organic 
dyes 1,1¢ -dioctadecyl-3,3,3¢,3¢-

tetramethyl-indocarbocyanine 
perchlorate (DiI, the electron excitation 
energy acceptor), 3,3’–
diethyloxacarbo-cyanine iodide 
(DiOC2, the donor) and 3,3’ –
dioctadecyloxacarbocyanine iodide 
(DiOC18, the donor) in nanocages  of 
anionic sodium dodecyl sulfate (SDS) 
micelles has been investigated using 
optical spectroscopy methods. The 
incorporation of two dyes into the SDS 
micelles is controlled by the 

nonradiative electronic excitation energy transfer. The most effective energy transfer have been obtained 
in water-micelle solutions of DiI and 
DiOC18 mixture (fig.1) at the 1:1:1 
ratio (1 micelle:1 donor molecule:1 
acceptor molecule). At the same time it 
was shown that DiI molecules 

solubilized in SDS micelles prevent the incorporation of DiOC2 ones. Thus no energy transfer occurs in a 
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water-micelle solution of DiI and DiOC2.  It has been shown that beside the electrostatic interactions 
between dyes and surfactant micelles, the hydrophobic interactions play a significant part. The possibility 
to control the dye solubilization due to the hydrophobic effect provided by incorporation more 
hydrophobic substances into the micelles has also been shown. 
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NONRECIPROCITY OF WAVES IN MULTILAYER STRUCTURES 
WITH NONCOLLINEAR ORIENTATION OF MAGNETIZATION 

VECTORS IN LAYERS 
  

� . F. Bukhanko  

 
Donetsk Phys.& Techn. Inst. NASU, 

83114 Donetsk, R. Luxemburg Str. 72 
 

The effects of nonreciprocity (different optical properties of medium for the waves of 
identical polarization with opposite directions of propagation) are considered for propagation and 
reflection of light from a multilayer ferromagnetic structure with the noncolinear in-plane 
orientation of vectors of magnetization in layers. Moderately simple and proficient control of 
transmitted and reflected waves by means of applying an external magnetic field, which causes 
the change of angle between the magnetization vectors in the layers, and/or by optimizing 
number of the bilayers in such structures open up fresh opportunities [1]. In also time, the 
multilayer systems with large nonreciprocity can be used as optical diodes or optical insulators, 
and also for accumulation of light energy [2]. Calculations were performed for the normal 
incidence of light.   

For the numerical calculation of magnetooptical characteristics of structure we use 
algorithmically simple recurrent method for matrices of Jones, which relate amplitudes of 
incidence, reflected and transmitted waves, for multilayer structures from the arbitrary number of 
identical anisotropic layers (in view of the effects of nonreciprocity). This method allows to get 
compact expressions for the matrices of reflection and propagation of superlattice from 
anisotropic layers, as functions of matrices of reflection and propagation of one layer, and also 
can be used for the search of characteristics of the internal fields in the optical system. Thus, this 
method simplify the receipt of analytical results for cumbersome optical tasks and numerical 
calculations. 

 We analyze the graphic dependences of the basic magnetooptical characteristics of the 
structure from parameters of layers and parameters of inciding wave. The obtained curves 
demonstrate the presence of essential nonreciprocity, which stronger for polarization 
characteristics of waves than the amplitude characteristics and for the reflected light than for 
transmitted light. 

Calculations were performed in view of the presence of nonmagnetic isotropic interlayers 
between ferromagnetic layers and influence of their thickness and thickness of ferromagnetic 
layers on magnetooptical characteristics of multilayer structure.  

 

[1] 
 .F. Bukhanko, 
 .L. Sukstanskii Optics and Spectroscopy 329-339, 102, (2007) 
[2] G.A. Vardanyan, A.A. Gevorgyan Optics and Spectroscopy 1031-1038, 99, (2005) 
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POLARITON DYNAMICS OF ONE-DIMENSIONAL BIGYROTROPIC 
MAGNETIC PHOTONIC CRYSTAL IN THE DC ELECTRIC FIELD  

 

D.V. Kulagin, A.S. Savchenko, S.V. Tarasenko 
 

D� netsk Institute for Physics and Engineering of NASU 

83114, Donetsk, R.Luxemburg, 72 

e-mail: kulagin_@mail.ru 
 

As is well known, one of actively developed directions in modern magnetooptics is connected with 
studying of various aspects of electromagnetic waves distribution in one-, two- and three-dimensional 
magnetic photonic crystals (MPC) on the basis of antiferromagnetic (AFM) environment [1-2]. In 
particular, it is dictated by an opportunity of purposeful and effective influence on character of 
distribution and localization of electromagnetic waves in such environments with the help easily realize 
on practice external magnetic and (or) electric fields. But until now the overwhelming part of works 
executed in this direction is connected with influence of extremely external magnetic field. Thus, despite 
of active development of electrooptics of multilayered nonmagnetic structures, practically there are no 
works which connected with analysis of influence of dc external electric field on polariton dynamics of 
semibounded MPC (see, for example, [1]). 

At the same time, until now the analysis MPC polariton dynamics on a basis AFM with the center 
of antisymmetry in dc electric field was not carried out. This type of AFM crystals is characterized by 
presence of linear magnetoelectric interaction. 

Therefore the purpose of the given work is studying influence of linear magnetoelectric interaction 
on conditions of formation superficial polariton waves (TE or ��  type) in one-dimensional MPC in an 
electric field. As an example of such photon crystal the superlattice consisting of two alternating layers is 

considered. The first layer is not compensated (due to the external electric field OZ||0E ) easy plane 

AFM crystal with the center of antisymmetry, and the second – nonmagnetic dielectric. 

With the help of a transition matrix features of a spectrum collective superficial polaritons in 
semibounded MPC are analysed for two cases: 1) an electric field is orthogonal to the surface of photonic 
crystal; 2) an electric field is collinear to the surface of photonic crystal. In particular it is shown: 

1) The photonic crystal on a basis antisymmetrical AFM crystal in dc electric field is bigyrotropic 
environment; 

2) In MPC on a basis antisymmetrical AFM crystal, formation of three types of collective 
superficial waves are possible. Thus depending on size and orientation of an electric field the amplitude 
of a collective superficial wave can both simple exponentially to fall down deep into MPC, and with 
oscillations alongside with exponential falling off; 

3) In approximation of a method of the effective medium the spectrum not only superficial, but also 

bulk waves in considered MPC is nonreciprocal ( ) ( )( )kk -w¹w . 

 
[1] I.L. Lyubchanskii, N.N. Dadoenkova, M.I. Lyubchanskii, E.A. Shapovalov, Th. Rasing J. Phys. D, 36, 
R277 (2003). 
[2] V.I. Belotelov, A.K. Zvezdin  J. Opt. Soc. Am. B, 22, 286 (2005). 



���������	��
������
����	����	������������������	�� �
�������������������������������	���
���	��������� �	� !��"#$$%��	�&'�(�
)�*����������
�����+,��	����	�����-����
��.����*��� ��/���
������	�������0�
���	����-����1�2���#$"#31�# $$%1�4	��������-���'�(�

)�*����������
�������	��5	6�	����	61��
�����1������ 	��

�
�

38�

���
���

���
	
�

�
�
��


���
�

���
�

��
��

���
��

��

FEATURES OF SH-WAVES PROPAGATION IN THE NONMAGNETIC  
CRYSTAL CAUSED BY ACCOUNTING OF THE ROTATIONAL 

INVARIANCE 
 

T.V. Laptyeva 
 

Donetsk Institute for Physics&Engineering, 72, R. Luxemburg str., Donetsk, 83114, Ukraine 
e-mail: lapteva@mail.fti.ac.donetsk.ua 

 
It is well known, that the presence a peculiar antiferromagnetic ordering in the crystal is a 

necessary condition for the piezomagnetic effect existence [1]. In this paper we show that the inclusion of 
microrotations into the consideration leads to a new type of linear relation between the elastic 
deformation tensor components and the variable magnetic field - dynamic piezomagnetic interaction, 
which being independent of the elastic medium symmetry. The given type of interaction induces a 
number of previously unknown effects in the shear bulk waves beam reflection from a mechanically free 
surface of a nonmagnetic medium. The analysis shows that in the general case: 

(i) the presence of the dynamic piezomagnetic interaction prevents the homogeneous bulk 
elastic shear wave propagation along the mechanically free surface of the nonmagnetic dielectric; 

(ii) the dynamic piezomagnetic interaction leads to the displacement of a shear bulk waves 
beam reflected from the mechanically free surface of the nonmagnetic crystal; 

(iii) the series of the reflection coefficient phase jumps has been observed at the bulk elastic 
shear wave incidence on the slip boundary between the nonmagnetic medium and the elastic isotropic 
layer. 

Without the such dynamic mechanism the above-mentioned effects in the elastic isotropic 
medium is impossible in principle [2, 3]. 
 
[1]. Yu. I. Sirotin, M. P. Shaskol’skaya Fundamentals of Crystal Physics. Nauka, Moscow (1979). 
[2]. L. M. Brekhovskikh, O. A. Godin Acoustics of Layered Media. Nauka, Moscow (1989). 
[3]. W. Nowacki Teoria Sprezystosci. Mir, Moscow (1975). 
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TUNNELING TRANSPORT IN ASYMMETRIC MULTIPLE  
QUANTUM WELL HETEROSTRUCTURES  

 

Kachkovskii A. N. 
 

Kharkov National University of Radio Electronics  
61166 Kharkov, Lenin av. 14 

e-mail: shulika@kture.kharkov.ua 
 

Quantum-size effects form the basis for creation of new-generation photonic devices 
including picoseond optical switches, optical amplifiers, high-sensitive photodetectors and high-
power emitters. Creation of high-speed active components is wanted for improvement of optical 
telecommunication systems, optical systems for data storage, processing, control and protection, 
as well as systems for environment monitoring. Modern telecommunications are characterized by 
progressive conversion to the new data transmission technologies which are based on time-
domain optical multiplexing that combine several channels which are represented by sequences 
of ultrashort optical pulses. Therefore, there are tasks of improvement of means and devices for 
generation and processing (amplification, shape correction, jitter decreasing) of ultrashort optical 
pulses. A way to solve those problems is application of semiconductor optical amplifiers (SOA) 
due to its high-spead response and possibility to use nonlinear optical effects. Big perspectives 
from this viewpoint have asymmetric multiple quantum well heterostructures (AMQW) as active 
regions for SOA and semiconductor lasers. 

In the work tunneling transport in AMQW is studied. The main attention is given to 
compositionally AMQW based on solid solution InGaAsP. However, results obtained are 
applicable to other layered quantum well structures. It is shown that transmission through the 
whole structure is regardless of quasiparticle moving direction. Transmission maxima 
correspond to eigenstates of AMQW. However, transmission through left and right part of the 
structure is direction dependent. This is manifestation of asymmetry of the tunneling process. 
The reason of asymmetry is that the parts of AMQW, which surround of each quantum well, are 
different. Namely due to this tunneling asymmetry will be observed also in fully symmetric 
quantum well structures. Strong asymmetry is observable in tunneling times as well.  

The problem of correct introduction of the tunneling time into a dynamical model of a QW laser or 
SOA is considered. It is shown that widespread approximation that tunneling between adjacent QWs is 
sufficient is not applicable to AMQW. It is shown that tunneling between distant quantum wells gives 
important contribution into carrier transport. It should be taken into account when dynamics of 
semiconductor lasers and SOAs is under consideration. Correct calculation of tunneling time is proposed. 
It is shown using this method that tunneling times in AMQW under consideration is in subpicosecond 
region. Thus, tunneling processes make competition to intraband processes, pointing out that tunneling 
should be taken into account under analysis of ultrafast dynamics of SOAs and lasers. It is shown that 
tunneling left-to-right is realized via top eigenstates, and in reverse direction via bottom states. 

�

�
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