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(in alphabetical order of the names of the presenting authors) 

1.

Title: Model for the quenching of the chlorophyll a fluorescence in the aggregates of light harvesting complex II

Authors: Atanaska Andreeva, Silviya Abarova, Mira Busheva
Abstract: Aggregates of the main chlorophyll a/b protein light harvesting complex of photosystem II were characterized by low-temperature (77 K) steady-state fluorescence spectroscopy and dynamic light scattering Malvern system-3600. The low-temperature chlorophyll a emission spectra of the light harvesting complex of photosystem II were excited with a laser line at 488 nm of an ion argon laser. Spectra were decomposed into the bands attributed to the trimeric and aggregated forms of the light harvesting complex of photosystem II. The determination of the size of the aggregated samples by the Malvern system showed that the aggregated samples contain a mixture of large and small aggregates, which have size very close to that one of the trimers. Based on the analysis of the obtained data and the new structure of light harvesting complex of photosystem II, a model describing the quenching of the chlorophyll a fluorescence in the light harvesting complex of photosystem II in different aggregation states is proposed. The model revealed that upon aggregation besides the changes in the relative absorption of small and large aggregates, the amount of quenchers, most probably chl a dimers, and the rate constant for energy transfer to them, are also changed.

Keywords: Light harvesting complex of photosystem II, fluorescence quenching, laser fluorescence spectroscopy, light scattering

PACS: 87.64.-t

Address: Department of Condensed Matter Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: sabarova@phys.uni-sofia.bg
2.

Title: Transmittance spectra of Magnesium Sulfite Hexahydrate bulk monocrystals, mixed with Nickel

Authors: Zh. Bunzarov, G. Angelova, I. Iliev, P. Petkova, V. Donchev. R. Bezdushnii
Abstract: Transmittance spectra of these unique class C3 monocrystals have been measured for the first time. Appearance of additional structures has been observed. The qualitative analysis supposes these are the result of transitions of nickel d-electrons.

Keywords: Magnesium Sulfite Hexahydrate, MgSO3.6H2O, transmittance, class C3 crystals

PACS: 78.20.-e ; 78.20.Ci

Address: Department of Condensed Matter Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: gergina_val@abv.bg

3.
Title: Pulsed laser deposited AlN thin films as a candidate for gate dielectric in MIS structures

Authors: Silvia Bakalova
Abstract: Thin films of AlN seem to be a promising component in microelectronics thanks to their high dielectric constant and thermal stability on Si and good lattice match with SiC and GaN. Nevertheless, the potential of AlN as a dielectric has yet to be fully demonstrated. Deposition has so far led to AlN films with a high concentration of defects, which are responsible for significant leakage currents even at room temperature. For this reason, attention has lately focused on the electrical properties of AlN thin films. 

The subject of our research is also thin AlN films and for deposition technique pulsed laser ablation in nitrogen ambient is applied.  For study of the dielectric properties of pulsed laser deposited (PLD) AlN onto silicon substrates, the films have been incorporated in MIS structures and C-V and I-V complementary measurements at different frequencies and temperatures are performed.  The electrical characteristics of the MIS structures with AlN films as gate dielectric are analyzed and the type, energy position and concentration of electrically active defects in the AlN films are evaluated. 

The results evidence the formation of good interfaces with low fixed charge and donor-type interface trap densities but the presence of electrically active defects into the AlN bulk. The latter defects are deep levels, which are responsible for the leakage currents in these MIS structures. It has been shown that inter-trap tunneling could adequately account for the observed tunneling currents in these MIS structures.

Keywords: aluminium nitride thin films; dielectric charges; electrical measurements; interface traps; pulsed laser deposition

PACS: 73.61.Ey III-V, 73.40.Rw

Address: Georgi Nadjakov Institute of Solid State Physics, Bulgarian Academy of Sciences, blvd. Tzarigradsko Chaussee. 72, Sofia 1784, Bulgaria

E-mail: sbakalova@issp.bas.bg

4.
Title: Performance of the CMS Calorimeter to hadrons

Authors: Sunanda Banerjee, Jordan Damgov, Shuichi Kunori, Stefan Piperov

Abstract: A study of the CMS hadron calorimeter has been performed using pions, protons, electrons, and muons in the H2 test beam in the North Area at CERN. We present some of the measured properties of the HCAL barrel calorimeter. These include the detector energy resolution, linearity, and longitudinal shower profile as a function of the incident particle momentum. The momentum range of 

the beam particles was from 2 to 300 GeV/c. A validation of the GEANT4 was done by comparing the predictions of the simulation with the test beam data. 
Keywords: Calorimeters, Scintillation detectors, Monte Carlo

PACS: 07.20.Fw;29.40.Vj;29.40.Mc;02.70.Uu

Address: Institute for Nuclear Research and Nuclear Energy, 72 Tzarigradsko chaussee, Blvd., 1784 Sofia, Bulgaria

E-mail: jdamgov@inrne.bas.bg

5.
Title: Semileptonic K± Decay Form Factors Analysis

Authors: M. Dylendarova on behalf of the NA48 Collaboration

Abstract: The semileptonic decay K± → π0e±νe (
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) is used to study the strangeness-changing weak interactions of hadrons. High statistics data samples of reconstructed events recorded by the NA48/2 experiment were analyzed to obtain the Dalitz plot density. Assuming only vector-axial couplings both the linear and quadratic terms of the momentum transferred expansion of the vector form factor were obtained. Alternatively, a fit to a pole form factor was performed.

Keywords: kaons, form factor, semileptonic decay

PACS: 13.20.Eb; 14.40.Aq

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: Milena.Dylendarova@cern.ch
6.
Title: Shashlyk type photon veto detector

Authors: M. Dylendarova,  E. Gushchin, V. Kozhuharov, L. Litov, E. Marinova

Abstract: An experiment aiming to measure the 
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 at cerns SP S with 10% precision is under preparation. The Standard Model expectation 
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 makes the background suppression crucial for the success of the experiment. Detection of photons flying close to the beam pipe with inefficiency less than 10-4 is necessary.  A shashlyk type calorimeter fulfilling this requirements was constructed and tested in the NA48 beam setup. The preliminary results will be presented.
Keywords: kaon decays, Standard Model

PACS: 13.20.Eb, 13.25.Es, 13.30.Ce

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: Milena.Dylendarova@cern.ch
7.
Title: Algorithms for digital signal processing

Authors: J. I. Burov, S. S. Tsvetkov, S. G. Dzhimov
Abstract: The report stresses on some algorithms proposed by authors for digital signal processing. We consider the noise N as a random signal with known statistical properties of amplitude, distribution and spectral density. The useful signal S is with unknown, but constant or slowly changed frequency and phase. One of the algorithms shows that S/N ratio can increase without restriction proportionally to the processing time, free of digital aliasing with accuracy of frequencies of 0.001 Hz. The 32 and 64 Bits Matlab programs were entirely used for investigation and testing the proposed algorithms.

Keywords: Laser Interferometry, Very small periodic displacements, Gravitational Waves, High Noise and Digital Signal Processing , Computer Simulation, Algorithms.

PACS: 07.05.Tp

Address: Department of Solid State Physics and Microelectronics, University of Sofia, Sofia, Bulgaria
E-mail: j_mo@abv.bg

8.

Title: Ways of usage of the University of Sofia grid farm for physical experiments

Authors: Radoslava Goranova and Vladimir Dimitrov

Abstract: BG05-SUGrid is the computational farm of the University of Sofia “St. Klimet Ohridski”. The farm is part of EGEE world grid infrastructure for scientific experiments and researches. This article describes how the farm has been used for needs of physical experiments. Special attention is given to that, how at the same time, the farm can be use as part of Grid and as a local farm. Examples for usage of BG05-SUGrid are based on physical experiments CMS and NA48.

Keywords: Grid, Local cluster

PACS: 07.05.-t

Address: Faculty of Mathematics and Informatics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: radoslava@fmi.uni-sofia.bg

9.
Title: Garfinkle-Horowitz-Strominger dilaton black hole equatorial lensing in the strong deflection limit
Authors: G. N. Gyulchev and S. S. Yazadjiev
Abstract: In the present work we study numerically equatorial lensing by the charged, static, spherically symmetric Garfinkle-Horowitz-Strominger dilaton black hole in the strong deflection limit. In this approximation we compute the positions and the defference of the stellar magnitudes of the relativistic images and it is shown that they decrease with the increase of the parameter Q/M. The angular separation between the outermost and the innermost images is computed and it is shown that it grows with the increases of the parameter Q/M. All of the lensing quantities are compared to particular case as Schwarzschild black hole.
Keywords: Relativity and gravitation; Classical black holes; Gravitational lensing
PACS: 95.30.Sf, 04.70.Bw, 98.62.Sb
Address: Department of Theoretical Physics, University of Sofia, Sofia, Bulgaria
E-mail: gyulchev@phys.uni-sofia.bg
10.
Title: Useful defects in carbon nanotubes: from order to chaos.

Authors: Hristo Iliev, Ana Proykova, Feng-Yin Li
Abstract: Classical molecular dynamics calculations reveal that noble atoms are absorbed in a defective single wall carbon nanotube at various sites – not only in the vicinity of vacancies. The most amazing result is that under specific initial conditions the noble atom trajectory becomes chaotic and no absorption occurs.

Keywords: carbon nanotubes, vacancy defects, physisorption, chaotic dynamics, molecular dynamics

PACS: 05.45.-a, 61.46.Fg, 61.72.Ji, 68.43.-h

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria 
E-mail: hristo@phys.uni-sofia.bg

11.
Title: Interdiffused InAs/InGaAlAs quantum dashes-in-well structures studied by surface photovoltage spectroscopy

Authors: Tsvetan Ivanov, Vesselin Donchev , Yang Wang , Hery Djie , Boon Ooi

Abstract: We report the study of interband optical transitions and intermixing process in the InAs quantum-dash (QD)-in-InAlGaAs quantum-well (QW) structures grown on InP substrate using room temperature surface photovoltage (SPV) spectroscopy. SPV signals have been detected from all relevant portions of both the as-grown and interdiffused structures including the QD, QW, and cladding layer. The effect of group-III intermixing to the interband optical transition energies in the interdiffused structures has also been revealed by SPV spectroscopy and the results have been confirmed by photoluminescence measurements. The SPV investigation reveals that the compositional intermixing not only occurs between dash and surrounding well, but also between well and the surrounding barrier. The results highlight the value of using SPV spectroscopy as a nondestructive, contactless method to characterize optical transitions in complex semiconductor nanostructures at room temperature.

Keywords: surface photovoltage, dot-in-well structure, interdiffusion, photoluminescence

PACS: 73.21.La, 73.61.Ey, 73.50.Pz  

Address: Department of Condensed Matter Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: tsvetanivanov@lycos.com

12.
Title: Age and metallicity of globulars via full spectrum fitting
Authors: M. Koleva, Ph. Prugniel, P. Ocvirk, D. Le Borgne and V. Golev
Abstract: The spectroscopic determination of age and metallicity of star clusters is a key to understand the characteristics and origin of extragalactic cluster systems. Instead of spectral indices, we are using full spectrum fitting to determine the ages and metallicities of globular clusters. We find that the method is very accurate to measure the metallicity. Blue horizontal branches are well identified as a 'young' sub-component, and the age of the 'old' component is in fair agreement with determinations from Color-Magnitude Diagrams.
Keywords: galaxies: Kinematics, dynamics, and rotation, galaxies: Stellar content and populations, galaxies: star formation – image processing: error analysis
PACS: 98.62.Ai; 98.62.Dm;  98.62.Lv  
Address: Department of Astronomy, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: valgol@phys.uni-sofia.bg
13.
Title: Probing the lepton universality with 
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Authors: V. Kozhuharov on behalf of the NA48/2 collaboration

Abstract: The ratio of the decay rates 
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 is calculated with very high precision within the Standard Model, however the achieved accuracy by the previous experiments is two orders of magnitude lower due to the lack of statistics. During two years of data taking at the CERN SPS accelerator, the NA48/2 experiment has collected more than four times the World statistics sample of 
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 decays allowing to perform a precise measurement of 
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 and to test the theoretical predictions.
Keywords: kaon decays, lepton universality, Standard Model

PACS: 13.20.Eb, 13.25.Es, 13.30.Ce

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: Venelin.Kozhuharov@cern.ch 
14.

Title: Recent results on semileptonic decays of the NA48/2 experiment

Authors: Evelina Marinova on behalf of the NA48 - CERN collaboration

Abstract: The most precise value of the element 
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 of the Cabibbo-Kobayashi-Maskawa (CKM) matrix is extracted from Kl3 decays. NA48 has provided new measurments of the charged kaon semileptonic decays 
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 decays collected in a dedicated run by the NA48/2 collaboration at CERN SPS in 2003. The results obtained are 
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Keywords: semileptonic, kaons, Vus
PACS: 13.20.Eb, 13.25.Es, 14.40.Aq

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: Evelina.Marinova@cern.ch

15.

Title: Techniques for characterization of pico- and femtosecond laser pulses

Authors: M. Paskalev, A. Gaydardjiev, H. Stoyanov, I. Stefanov, I. Buchvarov, I. Christov, A. Dreischuh
Abstract: Nonlinear interactions of light with matter is the key for light control in all-optical technologies. To access the material nonlinearities, high light intensities are necessary and this in turn, inevitably requires the use of ultra-short laser pulses. An important problem is how to correctly characterize such laser pulses. In this talk the state-of-the-art femtosecond laser build at the Faculty of Physics will be described. Relevant techniques for measuring ultrashort pulses will be reviewed.

Keywords: laser, mode-locking, short pulse, autocorrelation, FROG, SPIDER

PACS: 42.55.-f , 42.65.Re, 42.87.-d

Address: Department of Quantum Electronics & Laboratory of Laser Technique, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: martin.paskalev@mail.bg

16.
Title: Some preliminary results on MTTC

Authors: A. Dimitrov, I. Glushkov, L. Litov, I. Nasteva, B. Pavlov, P. Petkov, Tz. Anguelov, V. Genchev, P. Iaydjiev, B. Panev, S. Stoykova, G. Sultanov, R. Trayanov, P. Vankov, M. Abbrescia, A. Colaleo, G. Iaselli, M. Maggi, B. Marangelli, S. Natali, S. Nuzzo, G. Pugliese, A. Ranieri, F. Romano, F. Ruggieri, R. Trentadue, G. Zito

Abstract: The construction of  the CMS detector at CERN is almost completed. Last summer the Magnet Test and Cosmic Challenge ( MTCC ) took place on the ground surface. Some preliminary results regarding the muon system of the detector are presented.

Keywords: 

PACS: 29.40.Gx.

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: peicho@phys.uni-sofia.bg

17.
Title: Black holes in asymptotically non-flat space\time
Authors: I. Zh. Stefanov and S. S. Yazadjiev
Abstract: The observed flat profile of the rotation curves of stars in the halo of spiral galaxies, which is the essence of the problem with Dark matter in these galaxies, could be explained with the assumption that stars move in an asymptotically non-flat space-time. This fact gives us the motivation to study gravity in such space-times. In the present work a class of exact analytical solutions describing dilaton black holes in an asymptotically non-flat space-time is found.  Some of the main physical characteristics of the solution, like thermodynamics and stability, are studied. We also show that the presented solution leads to a flat profile of the rotation curves for a test particle orbiting at a sufficiently large distance around the black hole.
Keywords: black holes, scalar field, dark matter, asymptotically non-flat space-time, flat rotation curves, black hole thermodynamics, exact solutions
PACS: 04.40.-b,  04.70.-s,  97.60.Lf,   98.35.Jk,  95.35.+d
Address: Department of Theoretical Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: zhivkov@phys.uni-sofia.bg
18.
Title: Magnetic properties of HoMn2O5 single crystal
Authors: D. Tzankov and M. Mikhov
Abstract: Magnetic properties of orthorhombic (Pbam) HoMn2O5 single crystal was studied between 5 K and 900 K by means of VSM and Faraday-type magnetic balance. Magnetic susceptibility and magnetization along the principal crystallographic axes was measured in fields up to 15 kOe. The value of the Curie constant corresponds to the almost ideal stoichiometry. There were not any indications of magnetic transitions down to the lowest temperatures used. Strong paramagnetic anisotropy exists in the single crystal studied even at room temperature.
Keywords: Manganites, Magnetic susceptibility, Magnetic anisotropy
PACS: 75.40.Cx, 75.30.Gw
Address: Department of Condensed Matter Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: d.tzankov@mbox.bol.bg
19.

Title: ELECTROCHEMICAL PROPERTIES OF FERRITIN AND ALBUMIN STUDIED BY CYCLIC VOLTAMMETRY AND IMPEDANCE SPECTROSCOPY

Authors: L. Vladimirova and V. Savov
Abstract: It is established that most proteins adsorb with high affinity at a solid/liquid interface. The electrochemical determination is more sensitive and rapid method than others. We studied the adsorption kinetics of ferritin and albumin on gold surface under various electrochemical conditions using cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS) with electrochemical cell. 

The EIS data on ferritin and albumin show that the impedance change due to the adsorption is proportional to the amount of the adsorbed protein, i.e. to the surface concentration. According to the kinetics, the adsorption of albumin results in a blockage on the Au surface. It is observed a linear increment of the adsorbed amount of contents on the surface with the increase of the temperature when the surface is experimentally saturated with ferritin and albumin. The layer formation rate depends on the protein solution acidity as well as the potential applied during adsorption. 

CV enables the modeling of the adsorption processes of ferritin and albumin on Au surface. The modifications on Au surface - result of the adsorbed layer, change the parameters of redox reactions. Distinct peaks for oxidation and reduction are observed. 

The kinetics measurements have shown that the ferritin adsorption can be described as a multistage process and the adsorption of albumin occurs with the subsequent rearrangement of the protein on the surface.

The interaction of proteins with solid surface is not only a fundamental phenomenon but is also a key to several important and novel applications. In the biomaterials area, protein adsorption is the first step for the integration of an implanted device or material within the tissue.

Keywords: kinetics, adsorption, proteins

PACS: 42.79. -E; 68.43. -H; 07:

Address: Department of Atomic Physics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria
E-mail: vladimirova@phys.uni-sofia.bg

20.
Title: Detection and analysis of low-frequency electroacoustic signals for examination of electrolytic solutions
Authors: N. Zografov, N. Tankovsky, M. Vankov, and V. Savov
Abstract: A new experimental method is employed to examine the dynamics and structure of solutions containing charged particles: electrolytes, colloid solutions, solutions of macromolecules etc. The method is based on the detection and analysis of the frequency characteristics of the acoustic signal generated in electrolytes when an external ac electric field is applied.

The obtained results include:

•
A detection scheme for registration of weak electroacoustic signals in electrolytes is developed.

•
Electroacoustic spectra, obtained in simple electrolytes, KCl, LiI and KH2PO4 in the low frequency range (10-1000Hz), have been analyzed.

•
The mechanisms of excitation of electroacoustic signals and their influence on the obtained resonance in electrolytes have been analyzed.
Keywords: electrolytes, dynamics and structure of solutions, electroacoustic effect 

PACS: 82.45.Gj, 66.10.-x, 66.10.Ed,  66.30.Qa
Address: Department of Solid State Physics and Microelectronics, Faculty of Physics, University of Sofia, 1164 Sofia, Bulgaria 
E-mail: zoggy@phys.uni-sofia.bg
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