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1.

Title: High energy near IR pulses from High energy near IR pulses from a two stage
broadband OPA based on collinear interaction in Bismuth Triboratea two stage broadband
OPA based on collinear interaction in Bismuth Triborate

Authors: Masood Ghotbi2, Marcus Beutler2, Valentin Petrov2, Alexander Gaydardzhievl,
Frank Noack2

Abstract: Efficient generation of tunable femtosecond pulses in the near-IR is demonstrated
in a two stage, white light seeded, collinear, femtosecond parametric amplifier (OPA). The
OPA, based on BiB306 crystals in both stages and pumped at 807nm by a 1kHz Ti:Sapphire
laser amplifier, provides sub 30fs signal pulses after compression with energies exceeding 200
wJ, which corresponds to 5-fold pulse shortening and ~30% internal conversion efficiency in
the 2nd stage. The corresponding idler pulses with more than 100 pJ have sub 60 fs duration
without compression. The first stage alone is capable of producing sub 20fs pulses near
1400nm at a microjoule level without using any compression.

Keywords: optical parametric generators and amplifiers; broadband gain; bismuth triborate;
femtosecond pulses

PACS: 42.65.Y] Optical parametric oscillators and amplifiers, 42.70.Mp Nonlinear optical
crystals, 42.65.Re Ultrafast processes; optical pulse generation and pulse compression
Address: 1Faculty of Physics, Department of Quantum Electronics, Sofia University, 5 James
Bourchier Blvd., BG-1164 Sofia, Bulgaria, 2Max-Born-Institute for Nonlinear Optics and
Ultrafast Spectroscopy, 2A Max-Born-Str., D-12489 Berlin, Germany

E-mail: a.gaydardzhiev@phys.uni-sofia.bg

2.

Title: Impact of global warming on precipitation from midlatitude mixed-phase convective
clouds — numerical simulations

Authors: A.Todorova 1, R. Mitzeval, B. Tsenova 2

Abstract: The present work aims at evaluating the influence of global warming on convective
clouds and resulting precipitation.

Simulated precipitation and in-cloud characteristics for different temperature profiles (in the
range of expected increase) are compared. Two clouds were modelled - a moderate
thunderstorm with cloud top reaching the tropopause and a small cumulunimbus. The results
indicate that climate warming leads to an increase of precipitation from the moderate cloud
and a decrease of precipitation from the small cloud.

Keywords: modeling, convective clouds, global warming, precipitation

PACS: 92.70.Kb (regional climate change), 92.60.Qx (storms), 92.40.Ea (precipitation),
92.60.hk (convection, turbulence, and diffusion), 92.60.Nv (cloud physics and chemistry)
Address: 1 Faculty of Physics, University of Sofia, 2 National Institute of Meteorology and
Hydrology

E-mail: imdnme@gmail.com

3.

Title: Instability indices as an indicator of thunderstorms in the East Bulgaria

Authors: Boryana Markoval, Rumjana Mizeva2

Abstract: The work is directed to test the ability of some instability indices to be used as an
indicator of lightning from convective clouds. Three instability indices are calculated using




environmental conditions of 84 days with precipitation over East Bulgaria from May —
September 2006. The cases have been divided into two samples — precipitation with and
without lightning. Results show that there is a significant difference of the mean values of the
studied indices in both samples. The analyses however reveal that none of the analyzed
instability indices alone is able to discriminate between precipitating clouds with lightning
and without lightning.

Keywords: Rain; Thunderstorm; Instability indices;

PACS: 92.60.N — Clouds physics and chemistry, 92.60.Pw — Atmospheric electricity,
lightning, 92.60.Qx — Storms

Address: 1 PhD student, Faculty of Physics, University of Sofia, Bulgaria; National Institute
of Meteorology and Hydrology — branch Varna, Bulgaria, 2 Faculty of Physics, University of
Sofia, Bulgaria

E-mail: b markova@abv.bg

4.

Title: Measurement of Dielectric Substrate Parameters Using Split-Post Dielectric Resonator
assisted by 3D Simulators

Authors: Boyan Hadjistamov and Plamen Dankov

Abstract: The measurement of the dielectric material parameters is one of the most important
things connected with the modern electronics, computer and communication hardware. The
main reason is the new modern manner of design of the electronic devices, based on
electromagnetic or schematic simulators, where the precise knowledge of the substrate
dielectric constant and loss tangent is very important. We have developed a number of
resonance methods for determination of the dielectric parameters of samples in different
directions — parallel and normal to the substrate surface. The two-resonator method, based on
two cylindrical resonators with different modes TEOI1 and TMOI10, is suitable for
determination of the substrate anisotropy at a set of fixed frequencies. Similar applicability
has been achieved by the tunable coaxial and re-entrant resonators. In this presentation we
investigate a new pair of measurement resonance tools based on dielectric cylindrical, ring or
rectangular resonators inserted into metal cavities (entire or split). First of all, we investigate
numerically a number of configurations with different dielectric resonators DR in different
frequency ranges in order to obtain the best measurement condition and DR shapes. Next, we
introduce suitable 3D models of the chosen cavities ensuring best accuracy and computational
efficiency. Finally, we present measurement data for the dielectric properties of several
known substrates, and compare these results with our previous investigations. We use DR’s
based on high-quality sapphire and alumina with very high Q factors.

Keywords: cavity resonators, dielectric permittivity, microwave measurement

PACS: 77 22 —d Dielectric properties of solids

Address: Sofia University, Faculty of Physics, Department of Radio physics and Electronics,
5 J.Bourchier Blvd, 1164, Sofia

E-mail: bhadjistamov(@phys.uni-sofia.bg, dankov(@phys.uni-sofia.bg

5.

Title: JIazepen ¢oroTepmMudeH aHaIU3 HA MATEPUAITHUA CPEAH

Authors: Xp. bamiesa, B. [lenuena, C. [lenues, T. Kynaposa, 1. Henkos

Abstract: IlpencraBeHn ca €KCIEPUMEHTAIHU M TEOPETUYHHM PE3YJITATH TMOJYYEHH IpHU
na3epeH (OTOTEpPMHUYEH aHaIN3 Ha pPA3IMYHU MaTepuamHu cpenu. Pa3paboren e meron
OCHOBaH Ha (hOTOTepMHYHA MOAYJAlMs B ABYCIIEKTpaIHAa CXE€Ma ChC CEH30pPEH M HarpsBall
Ja3epeH mpu. PasrienaHusT MeTo]] € BUCOKO e€()EeKTUBEH MPHU H3CieIBaHe U Je()EeKTOCKOMuUs
Ha TMOJIYIPOBOJHUILIM U METaJi, HAHOCJIOEBE OT CBPBXIPOBOJHHUIIM, aHU30Tponus U (azoBu



MPEeXOJy B MarHUTHH CPEAH, KaKTO W 3a MPEIHM3eH TEXHOJIOTMYEeH Hepa3pyllaBan] KOHTPOI
HE3aBUCHM OT BBHILIHU I10JIETA.

Keywords: photothermal effect in material science, superconductors and HTS layers,
magnetic and magnetoelectric  materials, semiconductor and nanotechnologies
(poroTepmuucH eekT B MaTepuaio3HaHUETO, CBPbxIpoBoaHuid U BTC cioeBe, MarHuTHu
Y MaTHUTOEJNEKTPUYHU MaTEpUaH, OITYIPOBOJHUKOBU U HAHOTEXHOJIOTUH)

PACS: 78.20.Nv,74.78.Bz,73.50.Jt,81.07.-b,75.80.+q, 68.55.Ln

Address: MuctutyT no ¢usuka Ha TBHpAOTO Tsno-bAH, MucTutyT mo enextponuka-bAH,
oyin. Lapurpancko moce 72, 1784 Codus

E-mail: vasilka@ie.bas.bg

6.

Title: [ToBenenue Ha nporenHoButre MoHocaoBe Ha CCKII na ®CII Ha dazoBarta rpanuia
BOJIa /BB3IIyX

Authors: Xp. bamiera, B. Ilenuera, C.Ilenues, U.Munkos, M.bymieBa

Abstract: IlpeacraBeHu ca eKCIIEPUMEHTATHH M TEOPETUYHH PE3YNTAaTH TOJIYYEHU MpU
W3MEpPBAaHETO HAa JIAHTMIOMPOBAa Be3Ha MpH O0apoCTaTUYECH PEXUM Ha OHOJIOTHYHH
MaTepuanHu cpeau. M3onupanu u u3cienBanu ca nporenHoute MoHocnoeBe Ha CCKII Ha
(azoBara rpaHulla BoJa /BB3IyX, MPU PA3THUYHU PEKUMU. V3ClIeIBAHO € BIMSIHHETO BHPXY
MOBEJICHUETO Ha TMPOTEHMHOBUTE MOHOCIOEBE IpH Jo0aBKa HAa  METAJIHU KaTUOHU OT
alKaJlHaTa W aJKajo3eMHara Trpyna, NpoMsHATa Ha KUCEIMHHOCTTa Ha cpejaara,
WHKeKTHpaHeTto Ha eH3umMu — PLA2(dbochonmmnaza ) m oO0TBbUBAHETO HA CIIOEBETE ChC
CBETJIMHA.

Keywords: CCII- cBerocwoupam kommuiekcll Ha ¢orocucremall ,DCII-potocuctema II,
npoTenHoBH MoHOcsoeBe, PLA2- ¢pocdonumnaza A2

PACS: 87.14.E-, 87.14.ep, 64.75.St

Address: UnctutyT no ¢gusuka Ha TBbpA0TO Tsno-bAH, HuHctuTyT mo enekrponuka-bAH,
oyn. Ilapurpaacko moce 72, 1784 Codwus, Xummdecku ¢akynarer Ha CY ’KaumuHT
Oxpuncku”, Copus 1126, Oyn. “/Lxerimc bayusp” Ne 1,. MactutyTt no buodusuxka — BAH,
yn. Akaz. I'. bonues, 611. 21, 1113 Codust, bearapus

E-mail: basheva hristina@abv.bg

7.

Title: Test Experiments with LaBr3(Ce)

Authors: D.Radulovl, S. Lalkovskil, P. Detistovl, D. Balabanski2, N. Marginean3, D.
Bucurescu3, D. Gita3, R. Marginean3, C. Mihai3, T. Sava3, G. Suliman3, D. Petrescu3, G.
Georgiev4,, .M. Daugas5

Abstract: New type of scintillator detectors, Ce-doped LaBr3, coupled to XP20D0B PMTs
were tested with sources and in-beam. Intrinsic efficiency and energy resolution as a function
of energy were studied. The in-beam experiment, performed at IFIN-HH, Romania, aimed to
study the time response of the scintillators. 12C ions accelerated to 45 MeV, were impinged
on a 1,3 mg/cm2 thick 98Mo target, producing excited 107Cd nuclei. De-excitation y-rays
were detected by an array, consisting of 7 HPGe and 5 LaBr3 detectors of different size. The
goal was to measure the known half-life of the first excited state in 107Cd. Delayed
coincidence technique was used. Preliminary results from the analysis will be presented.
Keywords: gamma-spectroscopy, scintillator detectors, delayed coincidences, half-life
PACS: 21.10.-k, 21.10.Hw, 21.10.Tg, 23.20.Lv, 27.60.1j, 29.40.Mc

Address: 1 University of Sofia "St. Kl. Ohridski", Faculty of Physics, 5 James Bourchier
Blvd., 1164 Sofia, Bulgaria, 2 Institute for Nuclear Research and Nuclear Energy, 72
Tzarigradsko chaussee Blvd., 1784 Sofia, Bulgaria, 3 Horia Hulubei National Institute of



Physics and Nuclear Engineering, 407 Atomistilor St., MG-6, 077125, Bucharest-Magurele,
Romania, 4 Centre de Spectrometrie Nucleaire et de Spectrometrie de Masse (CSNSM),
91405 Orsay-Campus, France, 5 Commissariat I'Energie Atomique (CEA)-DIF, 91680
Bruyeeres-le-Chatel Cedex, France
E-mail: deyan.radulov@gmail.com

8.

Title: New root-finding algorithm for systems of complex-valued equations and their
application in astrophysics.

Authors: Denitsa Staicova, Plamen Fiziev

Abstract: Abstract: Despite the number of root-finding algorithms, only few of them can
handle a non-polynomial complex-valued function with arbitrary number of complex-valued
zeros. An established algorithm for numerically solving a system of such equations is not
known. We propose a new algorithm for solving a system of 2 equations based on the Muller
algorithm that works for large class of functions, including some special functions. We show
its application on finding the quasi-normal modes (QNM) of Schwarzschild black hole
described by the Regge-Wheeler equations. Numerical results are obtained and compared
with the already published by Anderson QNM frequencies.

Keywords: Astrophysics, numerical relativity, root-finding algorithms, Regge-Wheeler
equation

PACS: 04.25.dg

Address: Sofia, James Boucher 5, Faculty of Physics, dpt. Theoretical Physics

E-mail: denijane(@gmail.com

9.

Title: Exact Solutions of the Dynamical Equations for Massive Scalar Field in Schwarzschild
and Kerr Metrics

Authors: Dimo Arnaudov, Roumen Borissov

Abstract: We present the exact solutions of Klein-Gordon equation in Schwarzschild and
Kerr backgrounds. The most important result is that the dynamics of a massive scalar field is
described completely by the class of confluent Heun functions. Possible applications and
future directions for investigation are outlined.

Keywords: Astrophysics, black holes, confluent Heun function, Klein-Gordon equation,
massive scalar field

PACS: 04.20.-q Classical general relativity, 04.70.-s Physics of black holes

Address: Faculty of Physics, Department of Theoretical Physics, Sofia University, 5 James
Bourchier Blvd., BG-1164 Sofia, Bulgaria

E-mail: dlarnaudov@yahoo.com

10.

Title: Computer simulations of human interferon gamma binding

Authors: Elena Lilkoval, Leander Litovl, Peicho Petkovl, Petko Petkov2, Stoyan Markov3
and Nevena Ilieva4

Abstract: One of the principal tools in the theoretical study of biological molecules is the
method of molecular dynamics simulations. Here, we present an investigation using MD
simulations of the dynamics of hIFN-y binding to its soluble extracellular receptor, as well as
to heparin derived oligosaccharides. A computer model of hIFN-y binding to its receptor is
proposed. We also performed MD simulations of hIFN-y mutants with mutated residues 86-
88. The structural changes are investigated by comparing the lengths of the a-helices in the




original hIFN-y molecule with those in the mutated forms. Several intriguing mutants are
examined in more details.

Keywords: human interferon gamma, human interferon gamma receptor, heparin, molecular
dynamics simulations.

PACS: 87.14.ef — Peptides; 87.15.ap - Molecular dynamics simulation; 87.15.bd - Secondary
structure; 87.15.hg - Dynamics of intermolecular interactions; 87.15.hp - Conformational
changes; 87.15.km - Protein-protein interactions; 87.15.kp - Protein-ligand interactions.
Molecular Dynamics

Address: University of Sofia, Faculty of physics, Atomic physics department, 5 James
Bourchier Blvd, 1164 Sofia, Bulgaria

E-mail: helen_lilkova@yahoo.com

11.

Title: Development of a passively mode-locked all solid-state diode-pumped Nd laser
Authors: Hristo Iliev, Anton Trifonov, Ivan Bucvarov

Abstract: Development of a diode pumped passively mode-locked neodymium laser is
described. All solid-state techniques for passive mode-locking of narrow band laser medium
as Semiconductor Saturable Absorber Mirror (SESAM) and frequency doubling nonlinear
mirror (FDNM) have been employed. Different laser cavity designs suitable for each of the
mode-locked techniques have been developed and tested. Stable mode-locking operation with
around 1 W output power of Nd:YVO4 and Nd:GdVO4 laser was achieved. The FDNM
mode-locking is studied using frequency doubling in bulk nonlinear crystals and periodically
poled structures.

Keywords: mode-locking, non-linear mirror, Periodically-Polled KTP, picoseconds laser
system

PACS: 42.55.Xi Diode-pumped lasers, 42.60.Fc Modulation, tuning, and mode-locking,
42.65.Ky Frequency conversion; harmonic generation, including higher-order harmonic
generation

Address: Faculty of Physics, Department of Quantum Electronics, Sofia University, 5 James
Bourchier Blvd., BG-1164 Sofia, Bulgaria

E-mail: h_iliev@phys.uni-sofia.bg

12.

Title: Optimization of Resistive Plate Chambers for Positron Emission

Authors: V. Kozhuharov, L. Lessigiarska, L. Litov, B. Pavlov, P. Petkov, I. Tabanliyski
Abstract: Resistive Plate Chambers (RPC) are considered as a potential detectors for Positron
Emission Tomography. Here we present the results of investigation of the RPC performance
and optimization of their construction by means of GEANT4 simulation. Several different
detector designs are investigated in order to obtain maximal efficiency for 511 KeV photons
registration. At the same time the efficiency for registration of photons with lower energies is
kept as low as possible.

Keywords: resistive plate chambers, optimization, positron emission tomography

PACS: 29.40.Cs, 87.57.uk, 07.05.Tp

Address: University of Sofia, Faculty of Physics, Atomic Physics Department, 5 James
Bourchier Blvd. 1164 Sofia, Bulgaria

E-mail: iglika vl@yahoo.co.uk



13.

Title: Simulation of electron avalanche development in high electric fields

Authors: V. Kozhuharov, I, Lessigiarska, L. Litov, B. Pavlov, P. Petkov, I. Tabanliyski
Abstract: Resistive Plate Chambers are widely used gaseous detectors of ionizing radiation.
The simulation of electron avalanche development inside their gas volume is a nontrivial task,
due to the high electric field applied to the detector's electrodes ranging from 4 to 10 MV/m.
The developed algorithm for realistic and fast 3D avalanche simulation using a new kind of
heterogeneous High Performance Computing algorithm employing a new architecture SIMT
(single-instruction, multiple-thread) implemented by NVIDIA video cards multiprocessors is
presented. The algorithm is used for RPC studies and for improvement of their performance.
Keywords: gaseous detectors, avalanche multiplication, gas gain, Townsend coefficient,
resistive plate chambers, HPC, parallel algorithm, CUDA

PACS: 29.40.Cs, 29.40.Gx, 51.50.+v

Address: University of Sofia, Faculty of Physics, Atomic Physics Department, 5 James
Bourchier Blvd. 1164 Sofia, Bulgaria

E-mail: i.tabanliyski@yahoo.com

14.

Title: Role of the input spectral phase on the output parameters in some nonlinear optical
processes

Authors: Ivaylo Ivanov and Solomon Saltiel

Abstract: Investigation of the role of the spectral phase on the processes of second harmonic
generation and cross-polarized wave generation is presented. The effect of the second and the
third order input spectral phases on the output spectrum and the efficiency of these two
processes is presented. We show that the linear and quadratic input chirp lead to decrease of
the efficiency of the processes.

Keywords: Nonlinear Optics, Second Harmonic Generation, Cross Polarized Wave
Generation

PACS: 42.65.-k

Address: 5 J. Bourchier Bld. BG-1164, Sofia, Bulgaria

E-mail: chixen@abv.bg

15.

Title: Measurements of the planetary boundary layer development and aerosol optical depth
over urban area by lidar and sun photometer

Authors: Tsvetina Evgenieva and Ivan Kolev

Abstract: Investigation of various optical characteristics of the atmospheric aerosol during
the convective boundary layer formation over an urban area situated in a mountain valley
(Sofia, Bulgaria) was carried out. The planetary boundary layer (PBL) is that part of the
troposphere that is directly influenced by the presence of the Earth’s surface and responds to
surface forcing with a timescale of about an hour or less. It consists of three major layers:
mixing layer (ML), residual layer (RL) and stable boundary layer (SBL). The height of the
boundary layer is a crucial quantity for air quality modeling or forecasting. Aerosol optical
depth (AOD), Angstrém coefficients and precipitable water vapor amount are very important
physical parameters for characterizing aerosols. Routine observation of total atmospheric
column AOD and water vapour globally is a fundamental way of determining aerosol optical
characteristics and its influence in the global radiation budget and climate change. This work
aims at: (1) comparing the AOD measured by a sun photometer with the one obtained from the
lidar data; (ii) juxtaposition of the AOD behaviour to the PBL development and (iii)
comparing the experimental lidar data with theoretical data obtained following Whiteman and




McKee’s model. Active (lidar) and passive (sun photometer) remote sensing devices were
used to implement this study. The AOD values obtained using the two devices during
simultaneous measurements performed in clear sunny days are juxtaposed. The
experimentally obtained ML and RL heights are compared with theoretical data obtained by
the Whiteman and McKee’s model. The experimental results for the ML height show
variations from HML=400 m in winter to HML=1200 (1800) m in spring and summer. The
main specific feature of the aerosol structure in 2007 (not observed in previous years) is the
presence of aerosol layers in winter, spring and autumn due to advection from certain
powerful local sources. Three kinds of behaviour of the AOD were observed. In the first two
AOD has maximum before the ML to reach its maximum height or when it reaches the latter.
These maxima could be due to the moisture fluxes raised by the thermals depending on the
soil humidity and the radiation power of the sun. In the third one AOD gradually increases
during the PBL development as a result of the interaction between the formation of ML and
mountain valley circulation as well as of the presence of powerful local sources of pollutions
in the valley.

Keywords: planetary boundary layer, aerosol optical depth, lidar, sun photometer

PACS: 92.60.Fm, 92.60.Mt and 92.60.Sz

Address: Institute of Electronics, 72 Tsarigradsko shossee Blvd., 1784 Sofia, Bulgaria
E-mail: blteam@ie.bas.bg

16.

Title: First Principles Study of Electronic and Crystallographic Structure and Elastic
Properties of Calcium Hydroxylapatite

Authors: V. Antonov and I. lordanova

Abstract: The first principles calculations, based on density functional theory with ultra-soft
pseudo potentials were performed to investigate the electronic and crystallographic structure
and elastic properties of calcium hydroxylapatite (Ca5(PO4)3(OH)), which is used for bone
and dental prostheses. Simulations were performed using generalized gradient approximation
exchange-correlation functional. The calculated electron density, lattice parameters, atomic
postitions and elastic constants were compared with the available experimental and theoretical
results.

Keywords: hydroxylapatite, first principles, crystal structure, elastic constants

PACS: 71.15.Mb; 81.05.Je; 61.50.Ah; 62.20.D-

Address: Institute for Nuclear Research and Nuclear Energy, Bulgarian Academy of
Sciences, 72 Tzarigradsko Chaussee Blvd., 1784 Sofia, Bulgaria.

E-mail: vladiant@inrne.bas.bg



