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CONTENTS 
Coherent Population Trapping  Effect and its Applications for Weak Magnetic  
and Electromagnetic Field Detection 
Ch. Andreeva, Y. Dancheva, G. Alzetta, A.Rossi, S. Cartaleva    1 

An experimental demonstration of the possibility to use Coherent Population 
Trapping phenomenon occurring at Zeeman sublevels of hyperfine levels of Rb for 
measurement of weak magnetic and electromagnetic field is reported. For degeneracy 
of the ground level Fg higher that degeneracy of the excited level Fe, subnatural width 
dark resonances are observed irradiating Rb vapour by linearly polarized laser light. 
The width of the dark resonance changes significantly in the presence of several tens 
mG magnetic field. Under consideration is model giving quantitative dependence of 
resonance linewith on the value of the magnetic field. In case of Fg≥Fe and circularly 
polarized laser light, subnatural width bright resonances are observed in the 
fluorescence signal. Application of few tens mG magnetic field causes several times 
increase of the contrast of the bright resonances which can be used for precise 
magnetic field measurements. Better spatial resolution for measurement of weak 
magnetic field can be achieved, using methods based on CPT effect occurring at 
Zeeman sublevels. Simple and compact all-optical device can be built. 

 
Optical Properties of thin GESE2-CDI2(SB2SE3)-CDSE Films 
S.Boycheva, P.Petkov, V.Vassilev       11 

Optical properties of thin films in the complicated chalcogenide GeSe2-
CdI2(Sb2Se3)-CdSe systems are studied as a function of the cadmium (antimony)  
content. The optical spectra of these thin films with different thickness are 
investigated using spectrophotometer for visible and NIR region in the spectral range 
400-3000 nm. The spectra are analyzed using special computer software “Layers”. 
The optical constants are determined – the real and imaginary part of the dielectric 
function, the refractive index and the extinction coefficient. 

 
An Analysis of the Electromagnetic Field in A Double-Polar Linear Induction 
System 
Todorka Chervenkova        17 
   In this paper a new model for determination of the electromagnetic field 
components of  linear induction system with a moving part is described. The analysis 
is done by four-dimensional electromagnetic potentials εΨ

r
using the theory of the 

magnetic loops. A model of the variable magnetic charge defined by sufficiently thin 
solenoid without scattering with variable magnetic flux )(tΦ  is also used. The vector 
components of the excited magnetic field H

r
 and the induced electric field E

r
are 

determined in the Minkowski’s space as elements of the dual Maxwell’s tensor. The 



results obtained are compared with those got from the analysis made by the finite 
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Advanced Communications in Cluster Systems. Challenges and Decisions 

elements method. 
 
On The Interaction Between Rubber Based Composite Materials And 

icrowave Radiations 
N. Dishovsky          25 

The present paper is focused on the clarifica
n
waves and rubber based microwave absorbers. 
 
Rubber Thin Films Microwave Absorbers Obt e  e ield

plication 
N. Dishovsky, K. Ruskova, M. Marinov, V. Vassilev    31 

The influence of external constant homogeneous magnetic field on the electrical 
and microwave properties of nitrile butadiene rubber based  filled films, containing 
soft and hard magnetic fillers is investigated. The magnetic field was applied during 
the process of the films formation. It was found that magnetic modification  increases 
both the electrical conductivity and electromagnetic waves absorption 
T
fibrous structures formation due to the magnetic field orientating action. 

 
Development Of Optical Mesosphere Thermosph M e s tara

gora  Station 
K. Kanev, N. Petkov, A. Marinov and L. Bankov     41 

Ground-based instruments for measurement of variations of the O2  Atmospheric 
nightglow emission and the OH band in Stara Zagora Station are described. The  
block diagrams of the two photometers are shown, using a personal computer to 
control the operation modes and data recording. 

temperature of the mesopause altitude are shown. 
 
tical Properties Of The Amorphous Ge–Se-Ga System 

Y.Nedeva, T.Petkova, E.Mytilineou, M.Skaperda, P Petkov   45 

Optical properties of the glasses from the systems with a constant ratio of Ge/Se 
and different concentrations of gallium are investigated. The spectral dependence of 
the absorption coefficient α, is calculated from transmission spectra. The optical 
band gap, Eg

4, found to increase with the addition of gallium. This variation is 
explained by the increase of the average bond ene
G
spectra, using a method proposed by Swanepoel, 

 
e Structure Of Ferromagnetic Materials Metallographical Study 

Silvija Letskovska/Rakanova/, Kamen Seymenliyski, Stanislav Simeonov 53 
The aim of this paper is to present the method and laboratory equipment 

forstudying of ferromagnetic materials. The application of this method for 
development and visualization of m
circuitry, the design and application of the apparatus are described. Discus
experimental results are presented. 
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nislav Simeonov         59 
The new technologies in network computing gave basis for development of cluster 

technologies. The Virtual Interface Architecture (VIA) specification made it possible 
to design hardware infrastructures independent to the operation system and at the 
same time maintains high productivity network solutions at user level. On the other 
hand, the Scaleable Coherent Interface (SCI) provides means to achieve of extremely 
low latent times during network access. The combination of these technologies is the 
key to obtain real scalability in the development of cluster computer architectures 
with high productivity and at low cost. The aim of the paper 
solutions for the improvement of communication within a system.  

On  The Assessment Of The Microwave Back
Amplification Within A Guiding Structure Over The Sea 
M
 
Magnetic Field Influence On The Ag2Te Crystals Magnetic Resistance 
V.S.Vassilev, P.P.Petrov, V.A.Vachkov, S.V.Boycheva, N. T. Dishovsky, L. 

roleva          73 
The influence of the unhomogeneities in the own point defects distribution on the 

Ag2Te crystals magnetic resistance field and temperature dependencies is 
investigated. It is found that in strong magnetic field at 300 K the field crosswise and 
longitudinal dependence is close to linear. On the basis of the observed specific 
features in crosswise and longitudinal resistance it may be concluded that the bigger 
part of the own point defects in Ag2Te are located

 
Determination Of The Stratospheric NO2 
Type Instrument At Stara Zagora Station 
R.Werner, At. Atanassov , D.Valev, G.Giovanelli,D.Bortoli, F.Ravegnani

Petritoli,  Iv.Kostadinov        79 
NO2 is a member of the nitrogen oxides family, which takes part in a large number 

of homogeneous chemical and photochemical reactions. They are very important for 
the distribution of the stratospheric ozone and the ozone decline and hence contribute 
to the global climate changes. So, it is clear that (understanding of the temporal and 
space NO2 variations could contribute to improvement of the knowledg

ys a significant role in understanding the climate change processes. 
The study of the p
e measurements.  
Since 1993 a ground-base UV-VIS spectrometer, named GASCOD and developed 

at the Institute for Atmospheric and Oceanic Sciences (ISAO), is operating at 
Mt.Cimone station (42°N, 11°E, 2165m a.s.l.) near Bolog

 detection of atmospheric trace gases – ozone, NO2 etc. 
Since August 1999 a similar instrument has been installed at the observatory in 

Stara Zagora (44°N, 25°E, 269m a.s.l.), Bulgaria, at the Department of the Solar-
Terrestrial Influences Laborato

.Cimone and Stara Zagora. 
The Stara Zagora GASCOD type instrument is placed on the roof of one of the 

observatory buildings and the diffused zenith skylight is directed to the spectrometer 
by means of a 45º mirror and via a f/5 telescope it is focused on the entrance slit. The 
incoming radiation is spectrally split by a holographic grating of 1200 groves/mm. 



The spectra are registered by a multichannel detector of 512 diode array of a 
Hamamatsu type. The spectral dispersion is 2.4 nm/mm and the resolution is about 
0.5 nm. The integration time is automatically selected for each measurement and 
ranges from few seconds at noon to several minutes at twilight. The instrument 
records the spectra in the   range of 410 nm to 460 nm. DOAS methodology is applied 
for retrieving the NO2 slant column. The spectral analysis uses minimum least 
squares fitting of the cross sections at the expected absorbers to logarithm of the 
twilight spectrum and a reference spectrum. The twilight spectra are measured daily 
in the morning and in the evening. The reference spectra are registered at noon. The 
preliminary results are shown and a comparison is made between the measurements 
arried out at Mt.Cimone station and Stara Zagora station. 

Pa

 The possible mechanism of changes - 
ructural, chemical- are also discussed. 
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Material Bulk Resistivity Changes After High Voltage Pulse Treatment 

vlik Rahnev Rahnev         87 
In this work the changes of the parameters in resistive materials are described. 

The subject of the study are thin, thick and bulk resistors and their main properties – 
resistance and temperature coefficient.
st
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