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Pe3roMeTa Ha ny6aimkaumm no Hay4yHa teMma I: HenuvHenHa
AVHaMMKa Ha acTpoduU3NYHU AUCKOBE.

(3aben: HomepauusiTa CbOTBETCTBA Ha CNUCBK Nny6nukauun ot Paspgen II.1
KbM ABTOpPCKa cnpaBkKa)

Active states and structure transformations in
accreting white dwarfs

Daniela Boneva!, Pavel Kaygorodov?
! Space Research and Technology Institu{:.ehBulguriun Academy of Sciences, BG-1113,
Sofia
* Institute of Astronomy, Russian Academy of Sciences, Moscow, Russia
danvasan@space.bas.bg

(Submitted on 16.12.2015; Accepted on 25.01.2016)

Abstract. Active states in white dwarfs are usually associated with light curve’s effects
that concern to the bursts, Hickering or Hare-up occurrences. It is common that a gas-
dynamics source exists for each of these processes there. We consider the white dwarf
binary stars with accretion disc around the primary. We suggest a flow transformation
modeling of the mechanisms that are responsible for ability to cause some flow insta-
hility and bring the white dwarfs system to the outburst’s development. The processes
that cause the accretion rate to sufficiently increase are discussed. Then the transition
from a quiescent to an active state is realized. We analyze a quasi-periodic variability in
the luminosity of white dwarf binary stars systems. The results are supported with an
observational data.

Key words: Accretion, aceretion disks; (Stars): binaries: close; Hydrodynamics Waves

Emission properties of accreting binary stars by the polarization
methods

D.V. Boneva
Space Research and Technology Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria
danvasan@space.bas.bg

October 4, 2016

Abstract

We investigate the properties of emission lines in accreting binaries. Flares activity in two bi-
nary stars with accretion disc is considered. We present our modeling on the base of polarization
methods. The modeling prediction gives the polarization degree according to their light curves
and energy spectrum. Our analysis indicates that the polarization parameters show variations
in their values during the flares activity and it mainly depends on radiation properties,

keywords: Accretion, accretion disks; Methods: polarization; (Stars): binaries: close;



Flares activity and polarization states of white dwarfs in binary star
systems

Daniela Boneva,', Lachezar Filipov,?

'Space Research and Technology Institute, BAS, Sofia, Bulgaria;

danvasan@space.bas.bg

Space Research and Technology Institute, BAS, Sofia, Bulgaria;
1filipov@space.bas.bg

Abstract.  We investigate flares activity and emission properties of white dwarf bi-
nary stars. We apply the polarization as a mechanism to probe the flares and the re-
leased resulting radiation. The polarization could appear as patterns in these cases,
as it depends mainly on the properties of radiation and geometry of the source. The
observational data of MV Lyr and CH Cyg are applied. A repeated variability in the
brightness could affect the degree of polarization. Detectable variations in the polar-
ization parameters of selected binaries for the flares activity period are shown in the
result. The analysis may help us to establish more evidences of the close correlation
between flares, flow structure transformation around the primary star and polarization?s
parameters variability.

The 19th Cambridge Workshop on Cool Stars, Stellar Systems, and the Sun
Edited by G. A. Feiden

Detecting Structural Transformations and Flares Activity in Binary
Stars With a Cool Companion

Daniela Boneva

Space Research and Technology Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria

Abstract

We investigate the flow’s structure properties due to the mass transfer in binaries with a cool star. We study a
possibility of activating flickerings and flares, in this kind of stars, in the result of dynamically unstable physical
processes during the mass transfer between the components. A non-stable accretion disc configuration is then
considerable, The relationship "flares - structure transformation" is established. We present a development of
pattern formations throughout the binaries” connecting stream by the flow’s fluctuations. We employ numerical
computations and suggest a modeling of the flow’s structure transformations. The observational data of two binaries
are included into the caleulations to analyse the quasi-periodic variability in the lnminosity.




S E S 2015
Eleventh Scientific Conference with International Participation
SPACE, ECOLOGY, SAFETY
4 — 6 November 2015, Sofia, Bulgaria

MEASUREMENT THE POLARIZATION PARAMETERS OF HIGH - ENERGY
PROCESSES IN BINARY STARS

Daniela Boneva, Lachezar Filipov

Space Research and Technology Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg, lfilipov@space.bas.bg

Keywords: Stars: Binary stars; Accretion, polarization;

Abstract: We presented high-energy processes in two binary stars. Flares are detected by analysing the
corresponding light curves. The energy spectrum is received for the duration of active states in these stars.

We have studied the emission properties, as applying polarimetry methods on the high-energy events.

The results reveal significant variations in the polarization parameters of selected binaries for the period
of flares activity.

S E S 2014
Tenth Anniversary Scientific Conference with International Participation
SPACE, ECOLOGY, SAFETY
12 — 14 November 2014, Sofia, Bulgaria

METHODS FOR EXPLORING THE DYNAMICAL PROCESSES
IN BINARY STARS SYSTEMS

Daniela Boneva

Space Research and Technology Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg

Keywords: Stars: Binary stars; Accretion, gas-dynamical simulations; light curves; polarization;

Abstract: We presented theoretical and observational methods on the investigation of the flow dynamics
in accreting binary stars.

We have modeled the dynamical processes in the primary star and in the accretion disc around it on the
base of the gas-dynamical calculations.

The results reveal flow structure transformation properties and their relation to the observational events
as the quasi-periodic variability in the luminosity.
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FLUCTUATIONS IN THE FLOW AND DEVELOPMENT OF
FLARE-UPS IN COMPACT BINARY STARS

DANIELA BONEVA

Space Research and Technology Institute, Bulgarian Academy of Sciences
E-mail: danvasan(@space.bas.bg

Abstract. We study the relationship between the disc's structural transformations and the
burst activity, which has an effect on the light curve shape's behavior. We present several
methods for mvestigation of flare-up events in accreting compact binaries. The theoretical
modeling explams the physical properties of flow unstable processes. It shows gas-
dynamical mechanisms that are considered to be the most operative for the occurrence of
flares in the binary star configuration. It is pointed to the changes in mass transfer rate that
could also trigger bursts activity. We analyze the observational results of quasi-periodic
variability in the luminosity of white dwarf binary stars systems.



Nonlinear physical processes of accretion flows -
results and developments

Krasimira Yankova, Lachezar Filipov, Danicla Boneva, Dejan Gotchev
Space Research and Technology Institute, Bulgarian Academy of Sciences, BG-1113, Sofia
f7@space.bas.bg, 1filipov@space.bas.bg, danvasan@space.bas.bg,
dejan@space.bas.bg

(Submitted on 16.11.2013. Accepted on 08.06.2014.)

Abstract. The theory of aceretion and aceretion discs takes a central place in the modern
astrophysics. The main aim of our research is based on the exploration of the accretion
flow dynamics through the application of theoretical and observational methods in compact
objects. The applicability of hydrodynamical (HD) and magnetohyvdrodynamical (MHD)
maodels and simuYations on the study of accreting astrophysical objects evolution is analyzed.
We develop numerical and analytical models to investigate the emergence of instability, wave
propagation and structure formation in non-stationary accretion flows. A model able to
provide the transition of 3-Dimensional turbulence to 2-Dimensional one is also proposed.
The results show that during the evolution process, the acereting flow undergoes structural
transformations and then they could be responsible for some known observational effects.

Key words: Accretion, accretion discs; Hydrodynamics; Magnetohydrodynamics; Waves;
Methods: numerical; (Stars): binaries: close;
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ID NUMERICAL ANALYSIS AND STRUCTURES FORMATION IN
ACCRETING WHITE DWARFS

DANIELA BONEVA', LACHEZAR FILIPOV®, DEYAN GOTCHEV
Space Research and Technology Insiitute — Bulgarian Academy of Sciences

Abstract. The majority of accreting whire dwarts are dvnamically hounded with a
companion in a binary star configuration. We aim to examine structure’s properties of the
flow in accreting zone, swrrounding the white dwarf star. We consider a gas-dynamical
system that allows 3D modeling of physical processes in the close components, Multi-
physics, multi-algorithm, adaptive numerical code is applied. The methods implied are
both suitable for time-dependent, implicit computations and consist of a hydrodynamical
modile in their architeciures. The results reveal the pattern formation character and
dynamics of interaction in the binary star’s flow, A density distribution model through the
whole dise’s structure is suggested.

On possible nature of Be/X X-ray luminosity
P.V. Kaygorodov*, D.V. Bisikalo*, D.A. Kononov* and D.V. Boneva’

*Institute of Astronomy, Russian Academy of Sciences, Moscow, Russia
"Space Research Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria

Abstract. A new mechanism for the generation of X-ray luminosity in binary Be/X-stars is proposed. Using the model of the
expanding envelope of optical component of binary Be/X-star it was shown that the rate of mass transfer through the vicinity
of Ly is sufficient to generate the observed X-ray luminosity of Be/X-stars. The relationship between the orbital period of the
system and the magnitude of X-ray flux was discovered. The relationship between the orbital period of the systermn and the
mass transfer rate, obtained from the simulation results, corresponds to the observed dependence of the maximum X-ray flux
during the outburst on the orbital period for binary Be/X stars.

Keywords: Be-stars, Be/X, Xeray, binary stars, accretion

PACS: 97.10.Gz

11

12



S ES 2 01 2
Eighth Scientific Conference with International Participation
SPACE, ECOLOGY, SAFETY
4 — 6 December 2012, Sofia, Bulgaria

THE FLOW EVOLUTION MODELS OF ACCRETING ASTROPHYSICAL
OBJECTS

Daniela Boneva, Krasimira Yankova, Deyan Gotchev, Lachezar Filipov

Space Research and Technology Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg, ffilipov@space.bas.bg

Key words: Astrophysical hydrodynamics; Stars and galaxies; Accretion discs.

Abstract: We present in this paper our recently results on the dynamics and structure of accreting flow in
astrophysical matter. The research concerns the astrophysical objects, such as: binary stars with accretion discs
and Active Galaclic Nuclei. We make an analysis of the methods we have employed on the structure's evolution
study. We investigate an accretion flow structure as a result of transitional processes dynamics. We develop a
model, based on numerical codes and methods, which to explain the physical properties of the hydrodynamical
matter in accreting astrophysical objects. The box-framed scheme is applied. The development of our theoretical
models that aims fo ensure the future application to the observational data analysis is presented. The results
show that during the evolution process, the accreting flow undergoes through structural transformations, which
could be responsible to the known observational effects.

The results demonstrate of how the dense patterns and waves evolve in the studying astrophysical discs.
An effect of their locally development in the inner disc’s structure configuration is shown.

@ 2013 Astronomical Society of the Pacific

Distribution of Patterns and Flow Dynamics
in Accreting White Dwarfs

D. Boneva and L. Filipov

Astrophysics and Space Dynamics Department, Space Research and
Technology Institute, Bulgarian Academy of Sciences, 1 Acad. G. Bonchev Str.,
Sofia, Bulgaria

Abstract.  In the diversity of white dwarf stars population it is clear that the behavior
of the disc flow is not common and uniform for all the close binary stars. It is quite af-
fected both by the influences of mass transfer parameters: velocity and density, and by
gravitational tidal effects. We aim to examine and compare the morphology of whole
disc’s flows, implying the data of DN and DA types of white dwarfs in the calcula-
tions. It is employed with two different numerical codes and box-framed schemes in
the models are proposed. The results demonstrate of how the dense patterns and waves
evolve in the studying types of white dwarfs. An effect of their development to the
whole disc’s shape and inner structure configuration is shown. We find a close relation
between cooling-heating processes in the binary system and the patterns distribution
there.
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Density distribution configuration and development of vortical
patterns in accreting close binary star system

Daniela Boneva, Lachezar Filipov
Space Research and Technology Institute, Bulgarian Academy of Sciences,
danvasan@space.bas.bg, lfilipov@space.bas.bg

October 11, 2012

Abstract

We investigate the problem of structures formation in aceretion disc zone, resulting from the
tidally interaction in close binary star system. We aim to examine the area where the incoming
flow meets the matter around secondary star and the resulting effects throughout the aceretion
disc. The research is based on employment of the fluid dynamics equations in conjunction with
numerical simulations leading to the design of graphical models of accretion processes. For the
simulation we propose box-framed sharing schemes. (i) The tidal transfer of matter through
the inner Lagrangian point in close binary stars disturbs the flow in dises zones and outer dise
area. Calculations on the perturbed parameters of density and velocity reveal formation of a
thickened zone in the contact area of interacted flows. It appears to be stable for a number
of periods and is unaffected by rotation and dissipation processes. (ii) The results also show
development of undulations, which grow to vortical patterns in the accretion disc’s zone. It is
confirmed that under the influence of tidal wave the conditions of reconfiguring of aceretion flow
structure are generated.

Keywords: Accretion; accretion disks; Hydrodynamics; Waves; Methods: mumerical; (Stars):
binaries: close;

1 Introduction

Study of the flow structure in astrophysics is important, because the results could be used both
for consideration of the evolution status of binary stars and for the interpretation of observational
data. Therefore, when investigating close components, it is necessary to include physical essence

arXiv:1210.2767v1 [astro-ph.SR] 9 Oct 2012:
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Options of applying of numerical codes
for the study of transient processes
in a binary star with a white dwarf

Daniela Boneva', Dmitry Kononov?

! Space and Solar-Terrestrial Research Institute, Bulgarian Academy of Sciences, Sofia
* Institute of Astronomy, Russian Academy of Sciences, Moscow
danvasan@space.bas. ‘L';g1 , dkononov@inasan.ru’

(Submitted on 28.01.2012 Accepted on 08.02.2012)

Abstract., In this paper we present the idea of applying of numerical codes, particularly
of the ZEUS, for the study of transient processes in the close binary stars during the
interaction. As a transient processes they could be long- and short-lived and we take into
consideration both of them in our survey, as we explained their behavior and connection
with tidal influence in the binary configuration. Basic features of the code are revealed.
Using the hydrodynamical possibilities of ZEUS 2D and applying our hydrodynamical
system of examination, we show what kind of possible results we can derive. This solution
gives the initial distribution of the wave after tidally flow of the matter through the contact
point of the binary. It is compared to the results obtained with recently emploved codes,
the ability of working with ZEUS and other numerical codes capabilities to find out the
most suitable code or their combination and to make the problem solvable.

Key words: Aceretion, accretion disks; Hydrodynamics; Waves; Methods: numerical;
(Stars:) binaries: close;
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»AHOMAJTHOCT” - TPAHUYHA UNK NPEXOOHA OBINACT?

HesaH MNoves, NNbyesap Pununos, [lanwena BoHeBa
HMHcmumym 3a kocMuYecKu uscnedeaHus u mexHonoauu — bbnzapcka akademus Ha HayKume
e-mail: dejan@space.bas.bg
Kmovoeu dyMu: aHOMANHOCM, Jepapxus, UaMeHYusocm
Pearome: [IpedcmaeeH e Kpumuyed uHMepdUCUUNAUHEpeH a&aHanui3 Ha fpuyudume  3a

HecLomeemcmesus & U3NoN3eaHemo Ha OCHOSHU KOHUenuuu 3a Bcenenama. HOMEHmUpﬁHU ca panu4Hu
d]USULfeCKU MPUYUHL 38 CUHepaemUuYHU cUeHapuu.

THE “ANOMALITY”- A BOUNDARY OR TRANSITIONAL REGION?

Deyan Gotchev, Latchezar Filipov, Daniela Boneva
Space Research and Technology Institute — Bulgarian Academy of Sciences
e-mail: dejan@space.bas.bg
Key words: anomality,, hierarchy, variability

Abstract: A critical interdisciplinary analysis of the causes for discrepancies in the use of basic concepts
about the Universe is made. Different physical causes for synergetical scenarios are commented.
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WAVES AND INTERACTING FLOWS
IN ACCRETION CLOSE BINARY STAR SYSTEMS

Daniela Boneva, Lachezar Filipov

Space and Solar-Terrestrial Research Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg, Ifilipov@space.bas.bg

Keywords: binary stars; accretion discs; waves;

Abstract: The tidal interaction in binary star systems has been studied, as inflowing matter of donor star
contacts with the forming accretion disc and circumdisc halo of the companion star. Numerical methods in the
theoretical gas-dynamical calculations have been applied. The results reveal the appearance of wave strucfures
with high density in the disc's area and in the rarefied gas around the accretion disc. The perturbations in the
stellar component with disc and the velocity acceleration by the sound value have been estimated. The wave
structures have been studied observationally by the method of Doppler Tomagraphy.

Spiral and vortical formations in accretion close
binary stars due to the tidal waves

Daniela V. Boneva
Space Research Institute, Bulgarian Academy of Sciences,
1000 Sofia, Bulgaria
danvasan@space.bas.bg

{Conference poster. Accepted on 15.12.2009)

Abstract. The research of this survey is related to the formation of structures as a resulting
effect of tidal interaction in close binary systems. As the tidal effects are taken into account,
the thicken zone in the contact area of two flows is revealed. By applying of numerical
methods, it is obtained the solutions, which show the appearance and development of spiral
structure. Such spiral formation could be considered as a consequent of processes, caused
from tidal waves. Depending on conditions in accretion flow, especially temperature, the
spirals arise with one arm or with two arms. Considerations are performed, by applying a
2D numerical code on the perturbed values of the How parameters. Thereafter another effect
or structure appears in close binaries fow - a vortical configuration or simply - vortices.

Key words: accretion disc, Stars: binaries, shock waves;
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Models of Vortices and Spirals in White Dwarf’s
Accretion Binaries

Daniela Boneva

Space and Solar Terrvestrial Research Institute — Bulgarian Academy of Sciences, 6 Moskovska St, 1000
Sofia, Bulgaria
danvasan(wspace.bas.bg

Abstract. The main aim in the current survey is to suggest models of the development of structures,
such as vortices and spirals, in accretion white dwarf’s binaries. Numerical methods and simulations are
applied on the bases of hydrodynamic analytical considerations. It is suggested in the theoretical model
the perturbation’s parameters of the accretion flow, which are caused by the influences of the tidal wave
over the flux of accretion matter around the secondary star. The results of numerical code application on
the disturbed flow reveal an appearing of structure with spiral shape due to the tidal interaction in the
close binaries. Our further simulations give the solution, which expresses the formation of vortical
configurations in the accretion disc’s zone. The evolution of vortices in areas of the flow’s interaction is
explored using single vortex and composite vortex models. Gas in the disc matter is considered to be
compressible and non-ideal. The longevity of all these structures is different and each depends on the
time period of the rotation, density and velocity of the accretion matter.

S ENS 2008
Fourth Scientific Conference with International Participation
SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
4-7 June 2008, Varna, Bulgaria

DISTURBANCES IN THE DISC FLOW OF SELECTED LMXBs* AND
THE VARIATIONS IN THEIR LIGHT CURVES

Daniela Boneva, Lachezar Filipov

Space Research Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg; [filipov@space.bas.bg

Key words: astrophysical discs; X-ray binary; Light curve

Abstract: Most stars in the Universe have a companion and they are known as binary stars. In the
current survey, we focus on the special part binaries, Low-Mass X-ray Binaries (LMXBs)*. Using the mechanisms
of hydrodynamics, we studied the behaviour of accretion disc flow after weak disturbances in velocity and density.
We obtained that this causes some instability in the disc dynamics and has an effect on the shape of light curves.
The observational data of the estimated objects is used to create light curves. We analyzed the variations in their
shape, caused by different possible sources.
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Third Scientific Conference with International Participation
SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
27-29 June 2007, Varna, Bulgaria

EFFECT OF THE ROSSBY NUMBER VARIATIONS ON DYNAMICAL FORMATIONS
IN ACCRETION DISC FLOW

Daniela Boneva, Lachezar Filipov

Space Research Institute — Bulgarian Academy of Sciences
e-mail: danvasan@space.bas.bg. [filipov@space.bas.bg

Key words: Accretion discs, Hydrodynamics, Binary stars

Abstract: Using the known formulation and properties of Rossby number, we estimate its range of possible
values and we study the relation to the turbulent scales of the accretion disc flow. In this paper, it is shown how the
variable values of Rossby number are associated with two- or three dimensional flow motions. We consider the behavior
of basic equations of accretion disc with the presence of Rossby number. Finally, as a connection with presented
considerations, it is accented on the arising of vortex formations and their dynamics. We show the indirectly influences
on the light curve form of one selected binary star. We perform calculations of Rossby number based on binary star
systems models with accretion disc.

SENS'2006

Second Scientific Conference with International Participation

SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
14 — 16 June 2006, Varna, Bulgaria

AN APPRAISAL OF USING SOME ABLE OBSERVATIONAL METHODS FOR
STUDYING BINARY STAR SYSTEMS WITH ACCRETION DISC.

Daniela Boneva

Space Research Institute-BAS, Sofia, Bulgaria
e-mail: danvasan@space.bas.bg

keywords: binary stars, accretion discs
Abstract

it is clear from observations that the most stars live with companion one and more of them are
known as binary pulsars, Low-mass X-ray binary, cataclysmic variables, symbiotic stars and others.
One of the phenomena, running in binaries, is accretion mass flow or accretion disc. In this paper we
pay aftention and give appreciation to the methods of distinctive observational techniques, which may
help us to understand the essence of accretion flow structure and to prove the presence of formations
locally in the disc. Then we may compare this evidence with our theoretical statements. Here we point
our view on results of UV observatory or spectroscopy devices, X-ray telescopes, Doppler tomography
and data of salellites.
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USING DATA OF VO TO EXAMINE X-RAY ASTROPHYSICA'l SOURCES AND
THEIR APPLLYLNG TO THE THEORETICAL 'INVESTIGATIONS
D. Andreeva, M. Dimitrova, L. Fllipov, K. Yankova

In this paper we discuss how Virtual Observalories can help us in our investigalions pointed
to X-ray astrophysical objects in particular close binaries with accretion flows. It is known
that emission from accretion discs irradiates by X-rays. which spectrum gives properties of
the studying object. Due to analysis of the VO data we may compare the observational results
with our theoretical research.

We explain here, the necessity of expanding a further YO toward X-ray observational
data.
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BB3HUKBAHE HA PO3BM BUXPU KATO PE3YJITAT OT
I'PAJMEHTHO-EHTPOIMUIHA HEYCTOMUYMBOCT B AKPELIMOHHU
JINCKOBE

. B. Anapeesa

AGcTpakT

[Tony4deHo € qUCIIEpCUOHHOTO YpaBHEHUE, KOETO ONMCBA IPAJUEHTHO-
EHTPOIHITHATA HEYCTOMYMBOCT M CBBP3AHUTE C HET'O YCIOBHS 32 PA3BUTHETO M.
[IpencraBeHu ca OCHOBHUTE CBOWMCTBA, KATO CIEACTBHE OT TOBA YPAaBHEHHUE.
Henunelinarta eBosronns Ha rpaJu€HTHO-EHTPOIIMMHATA HEYCTOMYMBOCT MOXKE
71a ToBeJie 10 00pa3yBaHETO HA BUXPOBU CTPYKTYPH B aKPEIITMOHHUTE TUCKOBE.
Pasriienan e MexaHU3MBT Ha MopakaaHeTo Ha Po30u Buxpu.
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Some features of o disc and advective-dominated accretion
disc. Self-similar solutions and their comparison -11

Lachezar Filipov, Krasimira Yankova, Daniela Andreeva

Space Research Institute - Bulgarian Academy of Science

Abstract

Using the models from part I, we have derived the basic parameters, describing the
discs. We have obtained the self-similar solutions of the evolution for both types - ADAD and
a discs. The results are expressed also quantitative to be demonstrated our conclusion.
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The influence of specific type of instability over structure
formations in accretion discs

Daniela Andreeva, Lachezar Filipov, Maria Dimitrova
Space Research Institute, BAS

Abstract

When we investigate the different structures in accretion flows, we find out the
relation between arising of any type of instability and the engines of structure formations,
when all required conditions exist.

Here we present how some of the instabilities effect to the process of the
structures appearing.

THE INFLUENCE OF SPECIFIC TYPE OF INSTABILITY ON STRUCTURE
FORMATIONS IN ACCRETION DISCS

Daniela Andreeva, Lachezar Filipov, Maria Dimitrova

When we investigate the different structures in accretion flows, we find out the
relation between arising of any type of instability and the engines of structure formations,
when all required conditions exist.

Here we present how some of the instabilities effect to the process of the structures
appearing.
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OCOBEHOCTHU B IOBEAEHUETO HA XUJIPOAUMHAMWYHU
HEYCTOMYNBOCTHU B AKPELIMOHHU JUCKOBE

1. B. Aanpeena

AOcTpaxT

Pasrnenan e nudepeHuumanHo BBPTALL c€ aKpEUUOHEH IUCK. JIUCKBT e
CUMTaH Ja ObJile HEOCHCUMETPUYEH M TI'e€OMETpPUYHO ThHBK. HampaBeHu ca
U3BOAM 3a IMOBEJCHUTO HA XWUAPOAMHAMMYHU HEYCTOMYMBOCTH, KOWUTO IpHU
ONpEAENCHN YCJIOBMSI CTAaBaT W3TOYHMK Ha TypOYyJIEHTHOCTH W BUXPOBU



CTPYKTYpH B JHCKa. 3a IeNTa ca U3IMO0I3BaHN YPABHECHHS HA XUIPOJMHAMUKATA,
u3pa3eHu B HeoOxoaumara um Gopma.
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Some features of o disc and advection-dominated
accretion disc. Self-similar solutions and their comparison -1

Lachezar Filipov, Krasimira Yankova, Daniela Andreeva
Space Research Institute, BAS

Abstract
A brief review of the features of Standard Shakura - Sunyaev Disc
(SSD) and Advection - dominated Accretion Disc (ADAD) is discussed. In
this paper, it is presented the physical bases, which we use to obtain the
parameters, describing two models. The built theoretical systems are
transformed in a suitably for operation view.
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BB3HUKBAHE HA TIOPUHI CTPYKTYPHU B XUJIPOAUHAMUYHA
CUCTEMA - AKPEIIUOHEH JIJUCK
/.B. Auopeesa, JI.I'. Qununos, M.M. /[umumposa

[IpencraBeHo e mpu KakBU HEOOXOAMMHU YCIOBHUSI MOTAT Jia ce 00pa3yBaT CTPYKTYpPH.
Haneno e omucanue Ha TropuHT (opMalMUTE U ypaBHEHHUATA, HA KOUTO CE TOJUMHSBAT.
Pasrienana e Bp3MOXKHOCTTA 3a TSAXHATa IMOSBA, CBBbpP3aHa C MPOLECUTE peaKuus-Iudy3usi.
Karo pesynrar oT TOBa € MOKa3aHO, Y€ B XMIPOAMHAMUYHATA CUCTEMa — aKPELIMOHEH IHCK
CBIIECTBYBAT YCIIOBHSI TAKWBA CTPYKTYPH /1a BH3HUKBAT.






Pe3omMmeTa Ha ny6amkaumm no HayuyHa tema II: I3non3BaHe Ha
ManKn-, MUKPO - U HAHO-CNbTHULM 3@ U3BBbPLUBAHE HA (U3NYECKHU
eKCrnepuMeHTn 3a nscneasaHusa B banskma Kocmoc.

(3aben: HomepauusaTa cboTBeTCTBAa Ha CNUCBHK Ny6ankauum kbm Pasgen
I1.1 ot ABTOpCKa cripaBka)

S E S 2013
Ninth Scientific Conference with International FParticipation
SPACE, ECOLOGY, SAFETY
20— 22 November 2013, Sofia, Bulgaria
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Abstract: We present based characteristics of the nanosatellites’ equipment and we point to the
advantages of their usage. The purpose of this paper is to survey the applications of nanosatellifes as a new and
advanced technology. It is reviewed the most employable of them in space science and technology. We present
the conception of our new project that will investigate the polarimetry of the Zodiacal light on a Sun-synchronous
low Earth orbit.
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Microsatellite Platform BALKANSAT and the
challenges in Earth Observation

P. Getsov, L. Filipov, E. Roumenina, A. Paviova, I. Nikolova, D. Andreeva,
D. Gotchev, N. Tomov, O. Petrov, M. Dimitrova, M. Zaharinova
Space Research Institute -BAS

The huge progress in microsatellite performance improved TABLE |
satellites capabilities in the field of earth observation and, yet

more precisely and cost-effectively, in imaging the earth surface. o . Fros
The paper presents the characteristics of the BALKEANSAT o, NAME BASE PLATFORM
micro-satellite platform, the special challenges of the scientific | . Total mass of the platform 40 kg
programs, the expected results and their applications. The =
preseated works make economical and scientific survey of the 1.1, ). Mass of the scioutific equipment 125kg
varfous microsatellite missions and their applicability to regional 1.2 | Mass of the office equipment 18.2 kg
and national tasks related to monitoring of earth objects and
stmospheric influence. Furthermore, the role and suitability of | 3. | Mass of the structure and the 93kg
the proposed devices and the expected multispectral data in thermal regulation system
investigating environmental performance im various time 2. | Orbit type - circular, sun- Height 480 xm
periods is explained. The future objectives are related to synchronous
establishing an  economically and ecologically effective x
framework uwsing microsatellite technologies to evaluate 3. Platform life-time Gver | year
environmental issues, providing an objective, scientifically sound 4 Orientation and navigation systems
framework as a basis of the Earth’s monitoring progress. " I
4.1. | Electromechanic, magnetodynamic, |

MICROSATELLITE PLATFORM BALKANSAT AND THE CHALLENGES IN
EARTH OBSERVATION
P. Getsov, L. Filipov, E. Roumenina A. Pavlova, I. Nikolova, D. Andreeva,
D. Gotchev, N. Tomov, O. Petrov, M. Dimitrova, M. Zaharinova

The huge progress in microsatellite performance improved satellites
capabillities in the field of earth observation and, yet more precisely and cost-
effectively, in imaging the earth surface.

The paper presenls the characteristics of the BALKANSAT 1 micro-satellite
platform, the special challenges of the scientific programs, the expected results and
their applications. The presented works make economical and scientific survey of the
various microsatellite missions and their applicability to regional and national tasks
related to monitoring of earth objects and
atmospheric influence. Furthermore, the role and suitability of the proposed devices
and the expected multispectral data in investigating environmental performance in
various time periods is explained. The future objectives are related to establishing an
economically and ecologically effective framework using microsatellite technologies
to evaluate environmential issues, providing an objective, scientifically sound
framework as a basis of the Earth's monitoring progres.
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Abstract

According to the priority of micro-satellites and our study in space physics, we present the possibility to
perform physical experiments onboard of micro-satellites. We explain the essence of these experiments and how
they may help for the investigation of the Space-Earth relation. It is shown the importance of the cosmic
radiation flow influence over the environmental conditions. For a successful solution of the problems, we
propose lo use some kind of detectors.

PHYSICAL EXPERIMENTS ON BOARD OF MICRO-SATELLITES,
RELATED TO THE ECOLOGICAL MONITORING

Daniela Andreeva, Nikolay Tomov, Maria Dimitrova, Krasimira lankova

According to the priority of micro-satellites and our study in space physics, we
present the possibility to perform physical experiments onboard of micro-satellites.
We explain the essence of these experiments and how they may help for the
investigation of the Space-Earth relation. It is shown the importance of the cosmic
radiation flow influence over the environmental conditions. For a successful solution
of the problems, we propose to use some kind of detectors.



Pe3roMeTa Ha ny6amkaumm no Hay4yHa Tema III: EKonormyHo
MOHWUTOPMHIOBO M3cneaBaHe Ha aTMOChEpPHUTE 3aMbpCsBaHNSA HA OTAENHMU
pernoHun B bbnrapusa Ha 6a3aTta Ha CNbTHUKOBU U HA3EMHU AAHHMU.
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EKOJIOTHMYHO MOHUTOPHHI'OBO H3CJIEJBAHE B PAMOHA HA
[IOJIMI'OH 3MEHOBO HA FA3ATA HA CIThbTHUKOBH H HA3EMHHU JAHHH

P. Heaxos, Iln. Xpucros, U. Usanosa, M. Jlumurposa, M. 3axapunosa, I'. Kenes, JI. bonesa

WEB-BASED ECOLOGICAL MONITORING STUDY IN THE REGION OF A
POLYGON ZMEYOVO, USING SATELLITE AND GROUND DATA

R. Nedkov, P. Hristov. 1. Ivanova, M. Dimitrova, M. Zaharinova, G. Jelev, D. Boneva

Abstract: In this paper we describe the methodology and results of a web-based environmental monitoring study of air
pollution in the region of a polygon Zmeyovo — Stara Zagora municipality. Monitoring is conducted by early 2010. The
results are published daily in specialized web-page. The analyses of the results don’t show atmospheric pollution in the
region from polygon Zmeyovo.

Key words: web-monitoring, satellite images, ecological monitoring. air pollutions.

EKOJIOI'MYHO MOHUTOPHUHI'OBO U3CJIEIBAHE B PAMOHA HA
MOJIMTOH 3MEMOBO HA BA3ATA HA CIBbTHUKOBH U HABEMHU JAHHUA
P. Heokos, Iln. Xpucmos, U. Hsanosa, M. Jlumumposa, M. 3axapunosa, I'. Kenes, J].
bonesa

In this paper we describe the methodology and re-sults of a web-based environmental
monitoring study of air pollution in the region of a polygon Zmeyovo -Stara Zagora
municipality. Monitoring is conducted by early 20 JO. The results are published daily in
specialized web-page. The analyses of the results don't show atmospheric pollution in the
region from polygon Zmeyovo.
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WEB- MOHUTOPUHI HA ATMOC®EPHW 3AMbPCABAHUA B PAUOHA HA
OBLUWHA BYPITAC HA BA3ATA HA CNbTHUKOBW, HA3EMHWU U GPS JJAHHU

Nbyesap ®ununos, Nnamen Xpucroe, PymeH Heakoe, Mea UBaHora, Mapua umutpora,
MapuaHa 3axapuHoBa, Neoprun XXenes, [lanvwena boxesa, [lopa MNanaioToBa

MHcmumym 3a KocMuYecku uacnedeaHus - Ebneapcxa axademMmus Ha Haykume
e-mail: asic@space bas.bg

Kmioyosu dymu: ammocehepHo 3aMbpcasaHe, eKo- MOHUMOpPUH2, CbMHUKO8U daHHU

Pestome: B Hacmoswama cmamus e pazanedad npobnema ¢ ammocghepHume 3amMbpcAsaHus Ha
mepumopusima Ha obnacm Bypzac. Pesynmamume om 3aMbpcAsaHUama ce 0CHO8agam Ha exXelHE8HO eKo-
MOHUMOpUHa0e0 u3cnedeaqe Ha LleHmbpa 3a aepokocmuyecka uHghopmauusa, MKWM-BAH. Ananuzbm Ha
pesynmamume om uscnedeaHemo Ha paloHa CoYU CPABUHUMENHO HUCkK Bpoll Ha GHU Cbe 3aMbpcreaHus 3a
nepuoda om cenmemepu 2008 2. do cenmemspu 2009 2., kamo ce 3abensssam PasnuKU & omyemeHus 6pol
OHU CbC 3aMBbpPCAgaHUA MPe3 PasnuyHUme ce3oHU

WEB-BABUPAH MOHUTOPUHI' HA ATMOC®EPHUTE 3AMBPCABAHUSA B
PAMOHA HA OBIIIMHA CTAPA 3ATOPA HA BA3BATA HA CTbTHUKOBH
JAHHU
Pymen Heokos, Eecenus Pymenuna, JIvuesap @ununos, Inamen Xpucmos, Mapus
Jlumumposa, Mapuana 3axapunosa, Bans Hatioenosa, I'eopeu Kenes, /lanuena bonesa

OtnensiHETO Ha BpPEAHU Ta30BE NMPH Pa3IMYHU HMPOMMIUIEHU MPOLECH MPEIU3BUKBA
3aMbpCSBaHUs B IUIAaHETapHUS T'paHU4YeH cioi. [Ipu nmpous3BoACTBOTO Ha €IEKTPOECHEPTUs OT
TOIJIO-EJIEKTPUYECKH LIEHTPalIM, Pa3MoJoKeHH B peruoHa Ha obmuHa Crapa 3aropa, ce

EMUTHpa CEPCH NUOKCH[, KOCTO CC AbJIDKM Ha U3rapAHCTO Ha HHUCKOKAYCCTBCHHU BbHIJIMILA.

CepHUAT AMOKCU U APYTUTE MAJIKH KOMIIOHEHTH MPH TO3U Ipoliec (GUHU TPaxoBU YaCTUIH,
a30TEH TMOKCH]], CEPOBOJIOPOJ, BBITIEPOJCH OKCHJ U JIp.), 00pa3yBaT KOHACH3AMOHHU SIpa
U TIPeIU3BUKBAT aTMOC(HEPHU 3aMBbPCSIBAHUS B IOCOUEHUS 110-TOPE PETHUOH.

B TeyeHne Ha TpHW TOAWHU C€ W3BBHPIIBA €XeIHEBEH web-0a3upaH MOHUTOPHHT B

peruona Ha obmuHa Crapa 3aropa Ha 0a3ara Ha JaHHH OT CITBTHUIIM, BKIFOUYEHHU B CUCTEMAaTa
MODIS (Terra, Aqua u Aura).

B nacrosmiara pa60Ta € MMPEACTAaBCHA MCTOAUKATA U PEIYJITATUTC OT MOHUTOPHUHTA.
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WEB-BEA3UPAH MOHUTOPUHI HA ATMOC®EPHUTE 3AMbPCSBAHUSA B PAUOHA
HA OBLLUMHA CTAPA 3AI'OPA HA BA3ATA HA CMbTHUKOBW OAHHWU

PymeH HeakoB, EBrenna PymeHuHa, l1tbueszap Pununos, Nnamen Xpucrtos, Mapua JuMmuTtpoea,
MapuaHa 3axapuHoea, Bana HaipgeHoea, Meopru Xener, [laHMena BoHeBa

MHcmumym 3a kocmuyecku uzcnedsanua — bbneapcka akadeMusa Ha Haykume
e-mail: asic@space.bas.bg

Knrovosu OyMu: MOHUMOPUHZ, CITBMHUKOBU OaHHU, aMmMOCHepHO 3aMbPCABAHE.

Pesiome: OmdenaHemo Ha epedHu 2a308e MpU PasiuYHU MPOMULLNEHU fpoyecy Npedusaukea 3amMbpcreaHus &
nnaHemapHusa epaHudyeH cnol. flpu npou3sodcmeomo Ha eneKmpoeHepaus OM MONIo-eNeKmpuUYecky YeHmpanu,
pasnonoxeHu e pezuoHa Ha obwuHa Cmapa 3azopa, ce emumupa cepeH Juokcud, Koemo ce Ob/MKU Ha U32apaHemo Ha
HUCKOKavecmeeHu ebanuwa. CepHusm duokcud u dpyaume Manku KOMAOHEHMU ApU mo3u npouec (thuHu npaxosu
vacmuyy, azomed Juokcud, ceposodopod, ebanepodeH oOkcud u 0Op.), obpasysam koHdeH3IAUUOHHU A0pa U
npedu3ssuKean amMocepHU 3aMbpCAGAHUS 8 MTOCOYEHUS M0-20pe PeaLIOH.

B meveHue Ha mpu 200UHU ce usebpliea exedHeseH web-DasupaH MOHUMOPUHE 8 peaucHa Ha obuwuxa Cmapa
3aczopa Ha Gazama Ha daHHU om CALMHUUY, sknoveHu 8 cucmemama MODIS (Terra, Aqua u Aura).

B nacmoswama paboma e npedcmasena memodukama U pesynmamume om MOHUMOPUHaa.

WEB- MOHUTOPHUHI HA ATMOC®EPHU 3AMBPCSIBAHUS B PAHOHA
HA OBIIIMHA BYPI'AC HA BA3BATA HA CITbTHUKOBU, HASEMHHU U GPS
JAHHU
JIvuesap Qununos, Inamen Xpucmos, Pymen Heoxos, Hea Heanoea, Mapusa Jlumumposa,
Mapuana 3axapunosa, I'eopeu /Kenes, Jlanuena bonesa, [{opa Ilanatiomosa

B nacrosimata cratus e pasrienaH mpobiema ¢ aTMoc(epHHUTE 3aMbpCABAHUS Ha
TeputopusTa Ha obnact byprac. Pesyaratute OT 3aMbpcsABaHUATA CE€ OCHOBaBaT Ha
€XEJJHEBHO €KO- MOHUTOPUHIOBO M3ciieABaHe Ha LleHThpa 3a aepokocMuuecka HH(opMarus,
NKM-BAH. Ananu3bT Ha pe3yaTaTUTE OT M3CJIECABAHETO Ha pailoHa COYM CPaBUHUTEIHO
HUCBK OpOil Ha THU ChC 3aMbpCsBaHus 3a neprojaa ot centempu 2008 r. 1o cenremBpu 2009
I., KaTo ce 3a0esA3BaT pa3iuKu B OTYETEHUs OpOMl JTHU ChC 3aMbpPCABAHUS IIPE3 PA3IUUHUTE
CEe30HU
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