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1.

Title: Changes in spectral properties of pigment molecules in Photosystem I particles under different light conditions

Authors: Silvia Abarova_, Maya Velitchkova and Atanaska Andreeva
Abstract: During prolonged exposure to high light intensities the photobleaching of some pigments in spinach Photosystem I particles was observed. Low-temperature resonance Raman spectroscopy was used to study the changes in composition and spectral properties of major carotenoids due to the prolonged exposure to high light intensities. The changes in the low wavelength chlorophylls were revealed by low-temperature fluorescence. The participation of these changes on a molecular scale in structural reorganisation of the Photosystem I particles during the photobleaching was discussed.

This work was supported by the Program “Support for the research activities at the universities” (project N 11/2005) and by the Foundation for the Scientific Research at Sofia University, Bulgaria (project N 44/2005).
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2.

Title: Study the diurnal and seasonal variations of ground level ozone concentration at typical local wind and background sites

Authors: Vassil Dobromirov Alexandrov
Abstract: Observational data of the ground ozone concentration at typical local wind and high mountain stations, respectively Ahtopol and Rojen, for the period from July 1999 to September 2001 are analyzed. A linear regression statistic and neural network models are run to study the relationship between meteorology parameters and ozone concentration at the sites. It is noted that meteorology parameters are the main factor that rules the daily ozone variations at the local wind station. At the high mountain site ozone variations are caused by the mountain – valley circulation and the photochemical processes, the later including ozone decomposition in the sunny clean troposphere, and ozone generation in the polluted lower troposphere.  At the last site meteorology parameters affect the daily ozone variations at much smaller extent. Thus it can be concluded that Rojen can be used as a background site for the region.
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3.
Title: N-soliton Solution of the Multi-component Non-linear Schr\"odinger Equation. The sp(4) Case and its Application

Authors: G. G. Grahovski, V. S. Gerdjikov, N. A. Kostov, Victor A. Atanasov
Abstract: The system of equations that describe the spinor Bose-Einstein Condensate's dynamics is, as has been recently noticed\cite{IMW04}, a reduction of the multi-component nonlinear Schr\"{o}dinger (MNLS) equations on the symmetric space ${\bf C.I}\simeq {\rm Sp(4)}/{\rm U(2)}$. It has natural Lie algebraic interpretation\cite{ForKu*83,us}. This model is integrable by means of the inverse scattering transform method and has infinitely many integrals of motion. The N-soliton solution is derived analytically within the Gel'fand-Levitan-Marchenko formalism. It can also be derived by means of sequential application of the Zakharov-Shabat dressing procedure, developed in Inv. Problems {\bf 17} (2001) 999--1015 , on the MNLS on homogenous space related to $\mathfrak{so}(5)$ Lie algebra. The isomorphism between the $\mathfrak{so}(5)$ and $\mathfrak{sp}(4)$ simple Lie algebras is then utilized through a proper change that relates the field components of the MNLS associated with $\mathfrak{so}(5)$ and MNLS associated with $\mathfrak{sp}(4)$. As a result an alternative way of obtaining classifying the N-soliton solutions of the MNLS associated with $\mathfrak{so}(5)$ is opened.

Keywords:  solitons, inverse problems, exact solutions, integrable systems, spinor condensates
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4.

Title: On the Growth of Mg2Si, produced by IBS
Authors: A.Atanassov, M. Baleva

Abstract: Samples of semiconducting Mg2Si phase are prepared, using Ion-beam synthesis, consisting of implantation of 24Mg+ ions with dose 4(1017 cm−2 and 8(1017 cm−2 with two different energies 40 and 60 keV into (100) Si substrates. The far infrared spectra are used as criteria for the formation of the Mg2Si phase. Investigations on the influence of the technological process parameters and structure of the material are conducted, involving scanning electron microscopy and Raman scattering. Conclusions about the orientation of the crystal lattice of the grown phase in respect to the silicon lattice of the substrate are drawn.

Keywords: silicides, Raman scattering, SEM, Mg2Si
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5.

Title: Structure and properties of pulsed-laser-deposited AlN films

Authors: A. Szekeres, S. Bakalova, S. Simeon, E. Kafedjiiska, A.Cziraki, S. Grigorescu, G. Socol, E. Axente, I. N. Mihailescu

Abstract: Aluminium nitride films have been synthesized on p-type Si substrates by pulsed laser deposition in N2 ambient at different pressures. The influence of N2 pressure on the film properties is considered. The samples are characterized by hf C-V and I-V measurements, XRD and ellipsometric spectroscopies. The results show that the films have qualitative AlN/Si interface and defective bulk related to polycrystalline structure with mixed cubic and hexagonal phases. This specific structure determines the electrophysical properties of the material and correlates with the optical properties, characterized by the refractive index and optical band gap energies.

Keywords: Aluminium nitride, Pulsed Laser Deposition, surface morphology, crystalline phases
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6.

Title: Optical characterization of a composite holographic material for optical recording  with high spatial frequency

Authors: Kostadin Beev, Francesco Simoni, Simeon Sainov

Abstract: Refractometric and in situ spectrophotometric investigation of polymer-dispersed liquid crystal recording medium is performed. The method of the disappearing diffraction pattern is applied to measure the refractive indices of the components and the mixture with uncertainty better than 1x10-3. The holographic grating formation process is monitored using low-power fiber spectrophotometer. It allows investigating the diffraction efficiency kinetics, as well as the dye bleaching and the shrinkage. The grating pitch is 0.165 μm corresponding to spatial frequency higher than 6000lines/mm.

Keywords: holographic polymer dispersed liquid crystal, diffraction gratings, optical characterization
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7.

Title: Visualization of living cells using waveguide microscopy

Authors: Maria Bivolarska, Tzvetan. Velinov, Stoyanka Stoitsova
Abstract: Optical waveguide microscopy is an imaging technique that allows visualization of objects with micrometer resolution. Its major advantage over conventional microscopy is that, due to the field enhancement at the waveguide surface, it works well with “weak objects”, that is it can visualize objects with an index of refraction that differs only slightly from the ambiance. It is well known that unstained cells can not be seen with an “ordinary” microscope on a glass slide. On the other hand, we have demonstrated that such cells can be imaged with optical waveguide microscopy. In the present work we show that different types of living cells attached on the surface of the waveguide, namely Bacillus subtilis and Escherihia coli, can be distinguished from each another. We use a phase sensitive method that confers better resolution and sensitivity that the usual Kretschmann configuration. 

Keywords: waveguide microscopy, living cells
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8.

Title: Regional Climate Model of the Black Sea Region. First Results from Numerical Simulations

Authors: Angel Blagoev, Elisaveta Peneva, Emil Stanev
Abstract: Recently the Limited Area Models have proven to represent more adequately the small scale features in the atmosphere dynamics through the possibility to obtain higher spatial resolution. That is why it is a useful tool when investigating the variability of the Black Sea dynamics. In our study we perform simulations with the regional climate model RegCM2 setup over the Black Sea region. It is found that the representation of small scale processes (like coastal effect, and convective precipitation) is better than the global model data available at present. The results from the simulations can be used for determination of the seasonal

 variability over the Black Sea basin which is found to be significant.
Keywords: Regional Climate Modelling, Black Sea dynamics, RegCM
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9.

Title: RF Reactive Sputtering of MoO3 Thin Films for Application in Electrochromic Displays  
Authors: S. Boiadjiev, M. Rasovska, T. Ivanova, K. A. Gesheva

Abstract: The present study involving application of substrates of low-emissive (low-e) glass to replace the expensive conductive glass. By RF reactive sputtering, thin films of MoO3 were deposited on low-e glass substrates. The technological parameters were optimized to obtain films with good optical quality. By using Raman spectroscopy, the films structure were identified. VIS – UV spectrophotometry showed the good transparency of MoO3 films in the visible spectral range. The study of these films is going with respect to their possible application in electrochromic display devices.

Keywords: thin films, MoO3, reactive sputtering, electrochromism
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10.

Title: A correlation between the mass of the galactic disks and the convexity of their brightness profiles

Authors: B. Z. Deshev.  T. B. Georgiev, P. L. Nedialkov, O. I. Stanchev

Abstract: Decompositions of SDSS archive galaxy profiles with applying of the Kormendy (1977) techniques are used for searching of correlations between the fundamental parameters of the galaxies.  Both bulge and disk components are modeled by the Sersic’s (1968) formula. The radial brightness profiles of less massive bulges occur close to the Freeman’s (1970) exponential formula, even more compact, as an confirmation of the results of Andredakis et al. (1995). The radial brightness profiles of more massive disks occur obviously convex, close to the Gauss formula, even more compact, as confirmation of the previous results of the authors.     

Keywords: galaxy structures, galaxy disks
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11.

Title: Background radiation Monte-Carlo simulations for relativistic heavy-ion collisions

Authors: Pavel Detistov, Dimiter Balabanski, and Zsolt Podolyak

Abstract: The main problem in detection of the low energy transitions in experiments with relativistic heavy ion collisions are due to the intensive atomic background radiation which is emitted in the process of stopping of the ions in the target material, or during their passage through the tracking detectors. The big di_erence in production cross sections for background radiation and gamma rays of interest (which is related to cross-section for fragmentation reactions at relativistic energies) makes exploration of the low laying transitions impossible without detailed understanding of the structure of the background spectra. The Present work is related to Monte-Carlo simulations of the bremsthahlung radiation using the GEANT4 simulation tool, where new classes have been developed related to the processes responsible for X-rays emission – Radiative Electron Capture, Primary and Secondary Bremsstrahlung. Realistic simulations for experiments at the fragment separator (FRS) at GSI, Darmstadt will be presented and their comparison with experimental spectra will be discussed.

Keywords: Primary Bremsstrahlung, Secondary Bremsstrahlung, Radiative Capture, background radiation, heavy ions
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12.

Title: High spin states in 136La 

Authors: D.Balabanski, B.Akkus, L.Atanasova, K.Gladnishki, P.Detistov, G.Deyanova, M.N.Erduran, S.Lalkovski, E.Gueorgieva​Lawrie, J.J.Lawrie, A.Minkova, G.Rainovski, S.Mullins, J.F.Sharpey​Shafer, G.Mabala 

Abstract: The doubly odd​odd nucleus 136 La lies in the vicinity of the Z=50 and N=82 shells. The ground state in 136 La is expected to have small  quadrupole deformation and is soft with respect to the  degree of  freedom which reflects the breaking of the axial symmetry in a nucleus. Recently three different level schemes have been published for this nucleus.  Excited states in 136 La were populated in 130 Te(11B,xn) reaction and the decay is detected with the AFRODITE spectrometer at iTHEMBA Laboratories,Cape Town, South Aftica.  The goal of this study is to establish the correct level​scheme of 136 La and, in addition, to search for magnetic rotational bands and chiral doublet bands in this nucleus. The level scheme which was established in our experiment will be presented. 

Keywords: level scheme, quadropole deformation, magnetic rotational bands, chiral doublet bands 
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13.
Title: Investigation of the surface band structure of InN
Authors: Slavcho Dimitrov, Evgenia Valcheva, Veselin Donchev
Abstract: Recently the III-nitrides have attracted much attention because of their unique physical properties. They have gained recognition as being the most promising material system for the future optoelectronic and electronic applications. InN is a typical deputy of this type of compounds. The experimentally observed unusual electron accumulation at the surface results in surface band bending. The electrons situated in the formed narrow surface potential well are a subject of quantization effects. They are localized in discreet energy levels. The surface band bending and free electronic energy structure in the potential well are calculated as a function of the free electron bulk concentration

Keywords: band bending, electron accumulation, quantization effects
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14.

Title: The influence of sucrose on the elasticity of SOPC lipid membrane studied by the analysis of thermally induced shape fluctuations

Authors: J. Genova, A. Zheliaskova, M.D. Mitov

Abstract: The influence of different sucrose concentrations in the aqueous phase on the bending elasticity modulus kc of a lipid membrane was studied using the analysis of thermally induced shape fluctuations of giant quasispherical vesicles. The experiment confirmed that the sucrose reduces kc of the lipid membrane. We established a difference in the values of kc, obtained by thermally induced shape fluctuations method and micropipette technique and this difference depends on the sucrose concentration. 

Keywords: Giant vesicles, thermally induced shape fluctuations, bending elasticity, sucrose
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15.
Title: Small amateur radio telescopes for meter and centimeter range

Authors: L. Y. Ilchev, B. Z. Deshev, T. B. Georgiev, I. S.Parov

Abstract: Prototypes of two small amateur radio telescopes with off-the-shelf components are presented. The first one consists of spiral and Yagi antennas for the meter range. The second one is based on 1.5 m parabolic antenna and standard downconvertor for the centimeter range. Measured solar radio spectra are shown.

Keywords: radio telescopes, solar radio spectra, radio astronomy

PACS: 95.05.Jz
Address: Institute of Astronomy, Bulgarian Academy of Sciences, Tsarigradsko Shosse Blvd.72, Sofia 1784

E-mail: lilchev@astro.bas.bg
16.

Title: Effect of coherent population trapping for magnetic field measurement

Authors: T. Karaulanov,  S. Cartaleva, D. Slavov
Abstract: We present experimental results related to measurement of magnetic field flux based on the effect of Coherent Population Trapping (CPT). The atomic medium is prepared in a non-absorbing state by using either frequency modulation of the diode laser at sub-harmonics of hyperfine splitting interval of alkali atoms or modulation at sub-harmonics of Larmor frequency. Two types of magnetometers based on both approaches are experimentally realized and their characteristics are discussed.
Keywords: coherent population trapping (CPT), electromagnetically induced transparency (EIT), magnetometry
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17.

Title: Validation of inversion methods for stellar population and kinematical analysis of galaxies trough 3D spectroscopy

Authors: M. Koleva, N. Bavouzet, I. Chilingarian, Ph. Prugniel, and V.Golev
Abstract: 3D spectroscopy produces hundreds of spectra simultaneously from which the characteristics of stellar populations (e.g. age-metalicity relations) and internal kinematics of galaxies can be derived. Because of this the 3D spectroscopy is particularly demanding for robust tools to analyse populations We carried out Monte-Carlo simulations to assess the reliability of inversion methods and to define the requirements for future observations. We describe a method to fit the kinematics and the stellar population, and we present some tests of the reliability of the inversion methods and to define the requirements for future observations. We quantify the biases and show that to minimize the errors on the kinematics, age and metallicity (in a given observing time) the size of the spatial elements and the spectral dispersion should be chosen to obtain an instrumental velocity dispersion comparable to the physical dispersion.

Keywords: galaxies: general -- galaxies: Kinematics, dynamics, and rotation -- galaxies: Stellar content and populations -- galaxies: star formation – image processing: error analysis
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18.
Title: Structural and optical characterization of the formation of beta-FeSi2 nanocrystallites in n-type (100) Si matrix

Authors: M. Marinova, M. Baleva, and E. Sutter
Abstract: Ion-beam synthesized (IBS) samples, prepared with low doze of the iron ions and subjected to rapid thermal annealing (RTA) were studied. The samples were characterized with cross-sectional transmission electron microscopy (XTEM), including high-resolution electron microscopy (HREM) and far infrared transmittance (FIRT) spectroscopy. The formation of beta-FeSi2 nanocrystallites in the Si matrix was revealed. The optical constants dispersions of the samples were obtained from the reflectance (R) and transmittance (Т) spectra, taken between 0.38 – 1.2 eV. From these dispersions, the energy band diagram of n-type Si films with beta-FeSi2 nanoparticles was worked out and compared to those, reported by other authors.
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19.

Title: STRUCTURE AND PHASE TRANSITIONS IN POLY (HEXA METHYLENE P, P’ BI-BENZOATE) (P6MB). DSC AND REAL TIME WAXS AND MAXS STUDIES

Authors: B. Mircheva-Katerska, M. Krasteva, E. Perez, M. Marugan
Abstract: Temperature dependencies of structural parameters of P6MB were investigated. Layer spacing was studied by Middle Angle X-ray Scattering (MAXS). Crystalline d-spacing were calculated from the Wide Angle X-ray Scattering (WAXS). Experiments with different cooling rates were carried out and compared with DSC studies. Two phase transitions were observed: I- SA and SA-C. A new crystal lattice was detected in samples crystallized at low cooling rates with tilted macromolecules in respect to the S layers and packing into the layers as in ( phase. Crystal structure obtained at rapid cooling is ( phase. 

Keywords: phase transitions, main-chain liquid crystalline polymers, X-Ray diffraction, Differencial scanning calorimetry
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20.

Title: X-RAY METHODS FOR INVESTIGATION OF PREFERRED CRYSTALLOGRAPHIC ORIENTATION AND THEIR APPLICATION TO TEXTURE ANALYSIS IN MAGNETRON SPUTTERED TiN COATINGS

Authors: R.Mirchev, I.Iordanova, I.Marek, and N.Ganev
Abstract: Three X-ray diffraction methods based on construction of one- and three-dimensional distribution functions and evaluation of pole densities have been developed for analysis of preferred crystallographic orientation in solid films and coatings. The developed methods have been applied for the analysis of crystallographic directions distribution along surface macro-normal and in surface plane of magnetron sputtered TiN coatings.

Keywords: X-ray diffraction, symmetric Brag-Brentano and Grazing Incidence Asymmetric Bragg diffraction modes, preferred crystallographic orientation, texture analysis, TiN coatings.
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21.

Title: EXACT SOLUTIONS OF THE MAGNETIZATION EQUATIONS FOR THIN FILMS WITH UNIAXIAL ANISOTROPY
Authors: B. Petkov and L.Vatzkitchev
Abstract: Mathematical methods for treatment the problem of the magnetization in thin films with uniaxial anisotropy in the film plane are introduced. The analysis is based on the Stoner-Wohlwarth model for one domain samples. The equations, which it yields, lead to a quatric relation in trigonometric function of the angle of magnetization. That makes finding the exact solutions rather cumbersome. Therefore it is a great deal better to find representations, possessing certain symmetries, which facilitate the considerations. Transformations in complex form are found, making this relation compact and more convenient. Also a way to reduce the magnetization angle relation to a cubic equation is shown. This way crucially profits from the restrictions of the parameters in the concrete physical system, what enables an algorithm, leading to exact expressions of the magnetization angle in the angle of the field, to be obtained. Remarks about qualitative behavior of the magnetization in the film under certain fields are made.
Keywords: Thin films, Magnetization, Magnetic anisotropy
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22.

Title: A comparative modeling study of the early electrical development of maritime and continental thunderstorms

Authors: S. Petrova, R. Mitzeva, and J.Latham
Abstract: Numerical simulations were carried out to investigate differences between the early electrical development of maritime and continental thunderstorms, resulting from the characteristic profound differences between the concentrations of cloud concentration nuclei (CCN) and therefore cloud droplets. It follows that our study relates to the impact of the so-called aerosol hypothesis on thunderstorm electrification. One-dimensional model with bulk-water microphysics and with parameterization of non-inductive mechanism of thunderstorm electrification is used for the study.. It was assumed that the maritime / continental differences can be represented by employing, for the former case, higher rates of conversion of cloud droplets to raindrops.

Keywords: non-inductive charging, maritime & continental clouds, numerical model, electrical activity, aerosol hypothesis.
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23.

Title: AC magnetic field influence on Coherent Population Trapping resonances

Authors: N. Petrov, S. Cartaleva, D. Slavov, T. Karaulanov
Abstract: In this communication we present results related to AC magnetic field (MF) influence on Coherent Population Trapping (CPT) resonances prepared in Rb atoms irradiated by frequency-modulated (in kHz region) circularly-polarized laser light. Without AC MF the resonance profile is of Lorentzian shape and width of 0,7kHz. When applying MF the resonance shape is modified while keeping two non-modified features. The frequency space between the features depends linearly on the amplitude of the AC MF. The influence of fields with frequency smaller and of the order of the CPT resonance width isinvestigated
Keywords: Coherent Population Trapping (CPT), Electromagneticaly Induced Transparency (EIT), Elektromagnetic Field Measurement
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24.

Title: Transient Luminous Events and Thunderstorms

Authors: Aglika Sergeeva Savtchenko
Abstract: The analysis of the few existing studies leads to conclusion that there is a relationship between the type and microphysics of thunderclouds and the Transient Luminous Events (TLEs) above them. Preliminary results over the USA indicate that sprites, elves and blue jets can be seen above the stratiform end of Mesoscale convective systems. However, at that point, all the studies are just a speculation. An idea of carrying out such research work for Bulgaria and the Balkan Peninsula is discussed. For that purpose a dataset from Very Low Frequency (VLF) stations in Crete and Athens will be used.

Keywords: sprites, lightning, thunderstorms
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25.

Title: An ellipsometric psi standard based on omnidirectional reflector

Authors: Gichka Tsutsumanova, Stoyan Russev

Abstract: Ellipsomety is a sensitive noncontact and nondestructive method for investigating thin layers and multilayer structures. The theoretical limit of its inherent accuracy can be achieved only with proper alignment and accounting for any optical element imperfections. This requires very stable standard with predefined constant optical response for wide range of incidence angles. The aim of this study is to examine the possibility of using 1D multilayer structure with omnidirectional reflection as an ellipsometric psi standard. An ideal infinite system with omnidirectional reflection is considered. Error propagation due to the finite number of layers, thickness and refractive index uncertainties are analyzed. Suitable for production structure is proposed.

Keywords: ellipsometry, standard, omnidirectional reflector, photonic crystal
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26.

Title: Computer beam control and digital imaging upgrade of scanning electron microscop Hitachi S570

Authors: G. Tsutsumanova, K. Bachev, S. Angelov, S. Russev

Abstract: Realization and performance of computer beam control and digital imaging upgrade of scanning electron microscop Hitachi S570 is considered.

Keywords: electron microscopy, digital imaging
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27.

Title: Magnetic and transport properties of Bi0.5Sr0.5FexMn1-xO3 (0 ≤ x ≤0.8)

Authors: D. Tzankov, D. Kovacheva, K. Krezhov, R. Puzniak, A. Wiśniewski, E. Sváb and M. Mikhov

Abstract: A series of Fe-substituted manganites Bi0.5Sr0.5FexMn1-xO3 (0 ≤ x ≤ 0.8) was synthesised by a ceramic technology. They were characterised by using powder X-ray analysis and Neutron diffractrometry. Magnetic properties were studied between 5 K and 1300 K in fields up to 16 kOe. A charge-order transition takes place at 480 K for x = 0, but such a transition was not observed for 
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. The sample with x = 0 is purely antiferromagnetic below TN = 155 K. All the other compounds are frustrated aniferromagnets below room temperatures. All the compounds exhibit semiconducting-type conductivity between 100 K and 600 K; it is of n-type for 
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. No magnetoresistivity was found above 100 K in fields up to 7 kOe.
Keywords: Manganites, Bismuth oxides, Magnetic susceptibility, Magnetisation
PACS: 75.30.–m, 75.30.Gw, 75.40.Cx, 75.50.Gg, 75.50.Ee.
Address: Faculty of Physics, “St. Kl. Ohridski” University of Sofia, 1164-Sofia, Bulgaria
E-mail: d.tzankov@mbox.bol.bg
28.

Title: On the soliton solutions of N-wave equations associated with symplectic algebras

Authors: V. Gerdjikov and T. Valchev
Abstract: We obtain the multi-soliton solutions for the $N$-wave equations: [I,Q_{x}]-[J,Q_{t}]+i[[I,Q],[J,Q]]=0, associated with the symplectic algebras $sp(2n)$. More precisely $J$ and $I$ are constant elements of the Cartan subalgebra $\mathfrak{h}\subset sp(2n)$ and $Q(x,t)$ is a matrix-valued function of the form $Q(x,t)=[J,R(x,t)]$. In our construction we make use of the dressing Zakharov-Shabat procedure modifying it properly so that the Zakharov-Shabat dressing factor \chi(x,t,\lambda):= id + \sum_{j}\left(\frac{A_j(x,t)}{\lambda -\lambda^{+}_j} + \frac{B_j(x,t)}{\lambda -\lambda^{-}_j}\right), becomes an element of the group $Sp(2n)$. The factors $A_j(x,t)$ and $B_j(x,t)$ can be expressed explicitly. These results are generalizations of the ones in Nuclear Physics B 694 [PM] 509-524 (2004)
Keywords: N-wave equations, symplectic algebras, dressing technique, reductions.
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29.

Title: ELECTROCHEMICAL STUDIES OF THE ADSORPTION OF FERRITIN AND BOVINE SERUM ALBUMIN ON AN AU – SURFACE

Authors: L. S. Vladimirova and V. M. Savov
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