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New developments in the study of binary systems in milky- way and extra-galaxies

D. M. Jasour
Department of Astrophysics & Theoretical Physics, Faculty of Physics, University of Tabriz

In this paper, some of the new and exciting developments in the study of binary systems will
be discussed. Recent technological advances such as CCD’s and HST make it possible to study faint
objects such as exo-planets and EB’s in extra-galaxies. Excellent examples are the discovery of over
1007 new EB ’s in LMC,M31 and M33.A small fraction of these binaries are serving as standard
candles to measure accurate distances to host galaxies. Also, the increasing numbers of EB Planet-
Star systems that have been found from accurate photometric observations will be discussed. These
systems are important since the radii and masses of the hosted planets can be directly determined.
Finally, new classes of binaries which contain Jupiter-size planets and binaries containing pulsating
components will be introduced.
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Black Hole Accretion Disks: Toward a New Paradigm
Shahram Abbassi

Department of Physics, Damghan University of Basic Sciences, Damghan, Iran
School of Astronomy, IPM, Tehran

Accretion onto black holes is one of the most fundamental concepts for understanding a variety of
active phenomena in the universe, including active galactic nuclei, stellar mass black holes, ultra-
luminous X-ray sources, gamma-ray bursts, and stellar and galactic jets.

Accretion onto black holes has been studied intensely during last three decade, and several types of
models have been proposed. The standard accretion disk model (Shakura & Sanyev 1973) which has
been very useful for the interpretation of observations in binary systems and active galactic nuclei is
based on the number of simplification assumptions. In particular the flow was assumed to be
geometrically thin and with a Keplerian velocity distribution. For low accretion rate this assumption
is reasonable. Since the end of 1970s, however, it has been realized that, the advection of energy
with the flow can crucially modified the properties of the innermost part of accretion disks around
the black holes. In this talk we will present some of development models of accretion disks such as
ADAF, CDAF, RIAF. And we will present some of our experiences in the role of thermal
conduction in ADAF disks.
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About the role of external planets in formation of cometary’s system
A.S. Guliyev ', S.A. Aliyev *

! Shamakhy Astrophysical Observatory named after N.Tusi, Azerbaijan National Academy of
Sciences

? Institute of Mathematics and Mechanics, Azerbaijan National Academy of Sciences
(E-mail: ayyub54@yahoo.com)

Statistical aspects of a question on dynamic relation of long-periodic comets with planets - giants
(Saturn, Uranus and Neptune), dwarf planets (Pluto, Makemake, Haumea and Eris) are investigated.
Data on 938 comets with period P> 200 years, which observed upon to 2009, are used in statistics.
Comets of group Kreutz, Marsden, Kracht and Meyer are not considered. Object of the analysis
basically is interorbital minimal distances of comets from the above-mentioned planetary bodies and
distribution of remote nodes. By testing cometary’s data relative to 67 planes there are established
effects testifying the kinematical relation of a part of comets with planets. Analogical task is solved
concerning four hypothetical planets. It is necessary remind that existence of such hypothetical
planets on periphery of solar system earlier has been predicted by one of authors by research of the
some comet’s parameters. It is established, that the reason of existence of comets with a hyperbolic
orbit might be unknown planets and dwarfish ones. Hypotheses about Existence of Oort’s comet
cloud and an interstellar origin of comets contradict data of observation.
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Our Sun: a new look upon an old star.

J.P. Rozelot

Member of the Accademia Geonia of Sciences (Italia)
Astonomer at the

Nice-University -OCA/Fizeau Department

Av. Copernic, 06130 GRASSE (France)

The Sun supports life on Earth and the Earth’s magnetosphere sustains that life. But we must not
only understand how life can arise and how it can be sustained, but also the sources that support life:
the stars. From that point of view, our closest star, the Sun, is at the heart of our societal and
scientific lives. As of today, we must perceive and accept pursuing the study of our nearest star. One
should not forget that Science is not only needed for mere applications but also for basic
understanding of how physics is at work in our Universe. When Newton devised his theory of
gravity, he had strictly no idea that it could be used for playing “space snooker”.

Although the Sun is very close, this proximity does not yet provide a better understanding of that star
over other stars, nor of the physics at work inside the Sun.

In this conference, we will give a very new look on the structure of the solar core (physics taking
place at a few tens of million Kelvin for which helioseismology cannot provide reliable inferences),
on the rotation of the surface related with deeper layers, for which it is believed that the interaction
with the primal magnetic field at the base and at the top of convection zone (the so called Tachocline
and Leptocline) might explain the solar cycle and it is the luminosity variations responsible for
modifying the terrestrial climate. Thus, the influences that can lead to varying solar signals and how
they affect long-term global climate change will be presented. We will conclude by a brief summary
of strategies and requirements for future research
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Temperature Dependence of the Polarized Nucleonic matter Equation of State
M. Bigdeli' and G.H. Bordbar®

1Department of Physics, Zanjan University, Zanjan, Iran
2Department of Physics, Shiraz University, Shiraz 71454, Iran

A hot neutron star is born within a short time after a supernova explosion. In this stage (proto-
neutron star), the interior temperature of a neutron star is of the order 20-50 MeV. The structure
properties of this object, especially its maximum mass, is of a great interest for astrophysicists [1].
Theoretically, in calculating the maximum mass of neutron star which should be in agreement with
the precise observations, the equation of state of nucleonic matter plays a crucial role. The equation
of state of the nucleonic matter determines uniquely the mass-radius relation of the neutron star
sequences. These show that the study of the properties of nucleonic matter at finite temperature is
very important in the investigation of the proto-neutron star structure.

The lowest order constrained variational method is a powerful tool for determination of the
properties of the nucleonic matter at zero and finite temperatures [2-6]. In this paper, we compute
some bulk properties of the nucleonic matter at finite temperature using this many-body technique.
The equation of state of the hot nucleonic matter is also calculated, and the effect of polarization on
the properties of this matter is investigated.

Reference

[1] S. Shapiro and S. Teukolsky, Black Holes,White Dwarfs and Neutron
Stars (Wiley-New York,1983).
[2] G. H. Bordbar and M. Bigdeli, Phys. Rev. C 75 (2007) 045804.
[3] G. H. Bordbar and M. Bigdeli, Phys. Rev. C 76 (2007) 035803.
[4] G. H. Bordbar and M. Bigdeli, Phys. Rev. C 77 (2008) 015805.
[5] G. H. Bordbar and M. Bigdeli, Phys. Rev . C 78 (2008) 054315.
[6] G. H. Bordbar and M. Modarres, Phys. Rev. C 57 (1998) 714.
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Structure of Quark Stars at Finite Temperature
Gholam Hossein Bordbar, Ali Zamani

Department of Physics, Shiraz University, Shiraz 71454, Iran

The astrophysical observation shows that there are some stars which are more dense than the neutron
stars. These stars are composed of a matter with density more than the nuclear matter density. These
dense stars are quark stars which are more stable than the neutron stars.

In this research, we have considered the quark stars as a pure quark matter and for calculating the
equation of state, we have used the MIT bag model. In this model the energy per volume of the
quark matter is assumed to be the kinetic energy of its constituents (free quarks) plus a constant B

(bag constant). There are different forms for B (constant and density dependent forms), where in our
Mel¥

ot The bag constant is the energy difference

calculations we have used the constant value 90

between the perturbed space and real space, and it dynamically acts as the pressure which keeps the
quark gas with constant density and potential. In fact, it is entered in the calculations as the potential
energy between the quarks. For calculating the kinetic energy of the quark matter, we obtain the
quark densities in terms of the baryonic density by considering the two conditions of the beta
equilibrium and the charge neutrality (we assume that the electron density of pure quark matter to
be zero). Now, we compute the pressure of this system as a function of the density and therefore the
equation of state of quark star is obtained. Using this equation of state, we calculate the structure
properties of the quark star by numerically integrating the TOV equation. In order to see how the
equation of state and the structure of quark star change with temperature, we make this procedure for
four different temperatures. Our calculations show that the maximum mass of the quark star
decreases by increasing the temperature. Our results are in good agreement with the results of others
and the experimental data.
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Considering of the Solar Magnetic Energy with the Solar Tubes Dynamo
Elham. Bazyar, Ali. Ajabshirizadeh

Bazyar 84(@yahoo.com, A-adjab@tabrizu.ac.ir

Tabriz University

Abstract

Studies of the solar magnetic field is one of the important method of explaining phenomena as
granules, flares and sunspots found in the Sun and their formation type was explained by the solar
dynamo. There is a nonlinear interaction between the magnetic field and the solar plasma that
connect to the fluid dynamo in a special location. The Babcock-Leighton model explains that the
surface eruptions of the toroidal magnetic field are the source of the poloidal field, whereas,
generation of the toroidal field takes place in a thin, deep seated layer, called the Tacholin Layer, at
the bottom of the Solar Convection Zone (SCZ).

Consider of the solar magnetic energy variability and connecting parameters (for example, the Solar
rotation and inhomogeneous mass) are key factors of understanding magnetic phenomena activity
details. Because it seems that the magnetic energy can be different in several directions, in this
paper, the toroidal magnetic energy is considered with the rotation factor in the thin layer and their

results are compared with solar observations.
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Sunspot number and solar radio flux Prediction by neural network method
N. Masoumzadeh
Tabriz University

Solar cycle predictions improve our knowledge about solar dynamo, a term that includes the level of
solar magnetism. Solar activity predictions are used by space weather operators to plan when to
reboost satellites in low-earth orbit, anticipate radiation exposure for current and upcoming missions
and to plan for outage in radio-based communication and navigation systems.

Sunspot number (R;) is the most commonly predicted solar activity index. The rate of solar flares
and amount of energy they release are well correlated with sunspot number, as is the rate of coronal
mass ejection. In general, the sunspot number and solar flux at radio wavelength 10.7 cm are the
basic quantities needed for space weather research.

A large range of methods is used to predict the occurrence and amplitude of solar cycle. In this
paper, we predict some solar indices (R, Fio7) in solar cycle 24 using the neural network method. A
neural network is a computational model that is loosely based the neuron cell structure of the
biological neurons system. Given a training set of data, the neural network can learn the data with a
learning algorithm.

By using feed forward one hidden layer neural network, we study and predict sunspots number and
solar radio flux of solar cycle 24.
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Investigation of the effect of torsional Alfven waves on the coronal line profiles
S.H. Mammadov, N.S. Dzhalilov

Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences

(E-mails: salmammadov(@gmail.com, namigd@mail.ru)

Spectral line profiles of 5303 FeXIV of coronal loops were calculated taking into account of motions
in the torsional Alfven waves and thermal motions of radiating ions FeXIV.

We consider the case of optically thin loops with the Doppler profile radiation of unit volume.
Calculations carried out for different values of temperature and maximal amplitude of velocity on
the surface of the loops associated with propagating torsional wave. The result of these calculations
is that calculated profiles in contrary to the transversal Alfven waves have no central depression and
therefore better can describe observed line profiles.
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On the Fraunhofer line profiles asymmetry and their classification in the spectrum of the Sun
D.M. Kuli-Zade 1’2, T.H. Alieva 1, Z.F. Shabanova '

! Baku State University, Azerbaijan
2 Shamakhy Astrophysical Observatory named after N.Tusi, Azerbaijan National Academy of
Sciences

(E-mail: ckulizade@mail.ru)

Line profiles about 100 Fraunhofers lines of weak and moderate intensity in the spectrum of the
solar disc centre and total flux are constructed. Digital spectral materials obtained by rapidly
scanning monochromators and Fourier spectrometers of high spectral resolution are used. The
asymmetry parameters of the line profiles were determined using method proposed by Kuli-Zade.
Classifications of the line profiles asymmetry were carried out. 6 classes have been proposed:

Class I. The profiles of lines for which negative part of the integral asymmetry A =0; i.e. the profiles
of the lines are fully characterized by the violet asymmetry;

Class II. The profiles of lines for which positive part of the integral asymmetry A,=0; i.e. the profiles
of the lines are fully characterized by the red asymmetry;

Class III. The profiles of lines for which residual asymmetry AA>0; i.e. the violet asymmetry
predominates;

Class IV. The profiles of lines for which negative residual asymmetry AA<O; i.e. red asymmetry
predominates;

Class V. The profiles of lines for which integral asymmetry A= 0; i.e. the profiles of lines are
symmetrical;

Class VI. The profiles of lines for which residual asymmetry AA=0; i.e both asymmetries have the
same power.
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Low-energy effective theory for a different Randall-Sundrum system

Mahir Sh. Pirguliyev

Shamakhy Astrophysical Observatory named after N.Tusi, Azerbaijan National Academy of Sciences
(E-mail: pirguliyev_mahir@yahoo.com)

We derived the low-energy effective theory for a generalized Randall-Sundrum scenario, with three
4D branes embedded in a SD AdS bulk. Two of the branes are located at the fixed points of the
orbifold, but the third brane can be located anywhere in between. By construction, the metrics on the
three branes are all connected by an appropriate conformal transformation. It is therefore enough to
derive the 4D effective Einstein equations on the third brane, as the effective theory on the other
branes can then be obtained performing a conformal transformation.

We followed the covariant approach adopted in [1] to derive the low-energy effective theory for a
two brane Randall-Sundrum system. We considered an expansion of the extrinsic curvature and of
the projected Weyl tensor, where the expansion parameter is the ratio of the energy density on the
brane to the vacuum energy density as in [1-3]. In each separate region of the AdS bulk, the
evolution equations for the extrinsic curvature tensor and for the projected Weyl tensor are, at each
order, the same as in the two brane scenario and solutions to the first-order equations can be found
separately in each AdS slice. The presence of the third brane obliges the evolution of the projected
Weyl tensor to be discontinuous. From the requirement of consistency of the Einstein equations and
from the junction conditions for the extrinsic curvature tensor at the third brane we obtain a junction
condition for the projected Weyl tensor in terms of the extrinsic curvatures on both sides of the
branes and the sources on both branes. Once an expression for the Weyl tensor as a function of the
sources on the branes was obtained, we have finally derived the first order 4D effective Einstein
equations on the third brane. The resulting theory is a generalized Brans-Dicke theory with two
independent scalar fields. The appearance of two independent scalar fields is not surprising as the
three brane scenario is characterized by two natural scalar degrees of freedom: the overall size of the
orbifold and the position of the third brane. A non-minimal coupling of the fields is found with
respect to matter on the other two branes. We have then showed that the effective theory is
conformally equivalent to Einstein gravity plus two scalar fields minimally coupled with the
geometry.

We can conclude that the interpretation of the radion field in the two brane scenario can be
generalized to a three-brane scenario in which there exists an additional scalar degree of freedom. In
the two brane case the realization at first order of the non-local Einstein gravity, with the generalized
dark radiation term, as a local effective theory is described by the radion field which appears in the
equations through its derivatives. In the three brane case, as in the case where a scalar bulk field is
living in the bulk [4-6], two scalar fields both contribute to the realization of the (local) effective
theory on the brane.
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Stairway to Heaven or Sullam-al Sama from Jamshid Kashani

Farhad Rahimi”, Leili Rahimi, Jafar Rostami

Dept. of physics, school of science, Ferdowsi University
91755, POB 1436

*Email: farhimi@yahoo.com

The meaning of treatise of Sullam al-Sama is the stairway or ladder of heaven, which is the name of
the precious book of kashani, an eldest Iranian mathematician & Astronomer.

A survey of Sullam al-Sama can be very important since this book has not been translated to Persian
or any other foreign languages. .
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Design and Construction of the Projection Radiorum Planes of Astrolabes
Asadollah Safaei, University of Kashan Observatory (UKO)
Abstract

Projection Radiorum is an angle in the celestial coordinates. In this system of coordinates the axis of
rotation is between the northern and southern pole and its main circle, (corresponding to earth’s
equator) is a great circle, crossing the zenith, the nadir and the east and west of the observe.
Peripheral circles are orthogonal to this great circle and cross the poles of the observer. The origin
for measuring the Projection Radiorum is the celestial meridian of the observer. The angle between
the celestial object and the meridian is the projection radiorum of that object.

In the astrolabes such a plate was designed, called the Projection Radiorum plate, which was also
called the projection plate by Abureihan Biruni. This plate includes the stereographic planar
projection of the celestial coordinates. The viewpoint is in the Nadir and the horizon plane is the
projection plane. In this article we present the designing method of this plate for latitudes 32° and
34°, separately. Then we discuss the superposition method of these two plates and its give examples
of applications in the calculation of quartile aspect, sextile aspect and trine aspect of a celestial
object with respect to an observer and with respect to other celestial objects.
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Scientific-philosophical Thoughts of Khaje Nasir al-Din Toosii
Saravi, M.J. & Hushyar, I.

Tabriz University

In the wake of Mongol attack and their devastations in early 8" century AH, Khaje Nasir played a
major role in resuming cultural thought and exercised a unique influence on reestablishing and
invoking scientific, ideological tradition in Iran at the time that Mongols insurgencies had brought
about regression and deep intermission in Iran. During the same periods, Khaje contributed to
renaissance of rational sciences (philosophy and theology) and natural sciences (mathematics and
astronomy) by establishing scientific-research centers in Marageh.

As regards philosophy, Khaje is considered as a follower of Avicenna; however this should not
imply that he has unquestioningly subscribed for the entire tenets of his philosophy since reviewing
the works and investigations carried out by this scientist is suggestive of his critical temperament.
Khaje is influenced by earlier philosophical and theological schools in his revisions however, the
question which will be treated in the article.

Regarding his scientific thoughts both in mathematics and astrology, it is possible to see the signs of
deep insight and perhaps innovation in some problems, such as the formulations he presents in the
treatise concerning with doubt on the fifth principle of Euclid or what we find in his Tazkira with
regard to undermining principles of Ptolemaic system.

Khaje Nasir and Peripatetic Philosophy: In this regard, we will explore two approaches of Khaje in
his dealing with peripatetic school: a) problems not explicitly discussed in works of Avicenna,
including the question of equivocality of objective existential reality, authenticity and finally the
concomitant relationship between existence and nature (which is mentioned in third volume of
Isharat; b) controversies between Avicenna and Khaje, including knowledge and negation of
combination of form and material in body.

Khaje Nasir and Euclidian Mathematics: For the first time, Khaje demonstrated the well-known
theorem on parallelism of parallel lines in mathematics and geometry by using reductio ad
absurdum, and his scrutiny in the subject is regarded as marking a turning point in the history of
mathematics and geometry in defining the origin of non-Euclidian geometry. Khaje substantiated the
principles of Euclidian subject by adopting a twofold approach of using bi-perpendicular isosceles
square and qualities of triangle.

Khaje Nasir and Ptolemaic Astrology: Khaje is among the earliest scholars who criticized Ptolemaic
system paving the way for refuting the system. In his important astrological work al-Tazkirat ol-
Nasiria fi al-Heyat, criticizing Ptolemaic ideas, Khaje proposes a new theory on stellar systems. In
the new theory, unlike Ptolemaic system, the earth is located exactly in the center of universe. In
order to explain the formal movement of stars, he supposed two spheres in a way that one sphere
rotated within the other one. Called Toosii Couples in astrological literature, the theory was later
embraced by Qutb al-Din of Shiraz who suggested a similar model for movement of Mercury.

Keywords: philosophical, scientific, Khaje Nasir al-Din Toosi, Mathematical, astronomy, Avicenna,
Euclid, Ptolemy.
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Halo and galaxy properties of fossil galaxy groups

Habib Khosroshahi

IPM

Galaxy groups are key systems in advancing our understanding of structure formation and
evolution. They contain the majority of galaxies in the universe, and are precursors to the most
massive structures, i.e. clusters, giving them cosmological importance. They show departures from
the scaling relations obeyed by galaxy clusters indicating that groups are not simply scaled-down
versions of clusters. It is argued that galaxy groups are rapidly evolving, and many are not virialised.
Thus identifying and studying a sample of well-characterised galaxy groups can help us understand
the origin of the some of the observed diversities in groups. Galaxy groups also play key role in
understating the formation of luminous elliptical galaxies such as the brightest cluster galaxies
(BCGs) arguably as a result of higher efficiency of galaxy-galaxy merger.

In the class of galaxy groups known as "'fossil groups", the group is dominated optically by a single
luminous elliptical galaxy at the centre of an extended luminous X-ray emission similar to that seen
in bright X-ray groups. The X-ray is emitted as a result of gravitational shock heating during the
collapse, and formation, of the system and is a powerful probe of the dark matter distribution in
groups and clusters of galaxies. The X-ray emission in fossils is regular and symmetric, indicating
the absence of recent group merging thus they are seen as simple laboratories to study formation and
evolution of galaxies and haloes in the absence of recent mergers. The absence of L* galaxies in
fossils is argued to be the consequence of multiple mergers of galaxies within the group itself which
could also mean that fossils are old galaxy systems as the time-scale of such mergers are usually
over around 4 Gyr\cite {jones00}. Thus fossils are the best candidates for virialised groups.

On the observational side, we study the X-ray properties of fossil galaxy groups as the extreme
relaxed objects, in contrast to the bullet cluster, and found observational evidences that these systems
have a relatively early formation epoch and hence can be used as cosmological tools to understand
the IGM, dark matter halo and galaxy properties of old galaxy systems. The strongest support for the
early formation of fossils came from their higher halo concentration compared to non-fossils as well
as having hotter IGM for a given halo mass.

Similarly using the cosmological N-body simulations we study the history of the mass assembly of
fossil groups, selected using the usual observational criteria at z=0, from a redshift z=0.8 to the
present day, within the Millennium simulation. We found that the space density of X-ray fossil
groups is in close agreement with the observed space density of fossils. Although for low luminosity
fossils simulations predict roughly 1/3 of the observed fossil space density, there are several
potential factors that could lead to this difference. As well as significant uncertainties in the
observational studies, the X-ray properties of halos in the real Universe show far greater scatter than
those seen in the preheating simulation used here.

The probability of finding optical fossils is a decreasing function of: (a) group dark matter halo mass
and, (b) the fraction of the virial radius within which the first and second brightest galaxies are being
found.
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Multiband optical monitoring of blazars

Aghaee, Alireza'?

'Department of Physics, University of Sistan and Baluchestan, Zahedan, Iran

2School of Astronomy and Astrophysics, Institute for Research in Fundamental Sciences, Tehran,
Iran

Abstract

Blazars form a sub-group of radio loud AGN and they include BL Lac objects as well as quasars
with flat radio spectrum. Blazars vary at all wavelengths over a variety of timescales. Various
models have been proposed to explain blazar variability, however, the mechanism responsible for
variability is not conclusively understood. One factor which can discriminate among the various
variability models is that of colour (spectral index) variations of blazars. By this one may be able to
better understand the mechanism of blazar variability. The auteur of this paper has therefore
proposed to the OHP observatory to carry out quasi-simultaneous multiband monitoring of one of
the brightest blazar, Mrk 180. Fortunately, it was accepted by the scientific team of the observatory
and Mrk 180 was simultaneously monitored, from 23 to 28 April 2009. In this paper, the different
models will be investigated and will try to represent the primary results of this blazar.
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Introducing of Astronomical Texts of Safineye Tabriz Book

Seyed Hadi Tabatabaie

Research institute for astronomy and astrophysics of maragha , Maragha ,I.R.Iran

Email: hdtabatabaie(@yahoo.com

Abstract:

Safineye Tabriz is a book that written by Abolmajd Mohamad ibn Masoud Tabrizi in 712-723 hijri
in Tabriz city during Ilkhanat period , the author In this book collect a lot of texts about astronomy,
Mathematics , Erfan , Poet , medicine and ..., This book has 209 text and 7™ of them are
astronomical while 5 of them are from Nasiraddin tusi and they are very old and may be some of
them are oldest one of these texts because have been written in very near time to Nasiraddin period
and only 50 years after him and of the other astronomical texts is “ Bist Bab Dar Ostorlab” by
Nasiraddin Abidollah Abidi.
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DIFFRENCE OF MAGNETIC RECONNECTION IN 3D AND 3D AND CORONAL
HEATING

farman,hosein;bagheri,samara

Department of Physics, science and technology University, Tehran

Abstract

Magnetic reconnection, is the best proposal for justifying coronal heating. In this paper, we first
summarized the developments of the theory of 2D and 3D reconnection and then we compared them
with each other and then, we mentioned the different methods that have been proposed for coronal
heating. At 3D null points reconnection may occur by either spine, fan or separator reconnection.
In the absence of null points, reconnection of two flux tubes is completely different from 2D
reconnection since in 3D a flux-conserving velocity w does not exist. Heating in the corona has been
proposed to occur by reconnection at X-ray bright point and binary reconnection.
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Third Order Effect of Rotation on Stellar Oscillations
of Upper Main Sequence Stars

K. Karami, and M.M. Soltanzadeh

Department of Physics, University of Kurdistan, Pasdaran Street, PO Box 66177-15175, Sanandaj,
Iran (e-mail: KKarami@uok.ac.ir, msoltanzadeh@uok.ac.ir)

Abstract

Here the effect of rotation up to third order in the angular velocity of a star on the p, f and g modes is
investigated. To do this, the third-order perturbation formalism presented by Soufi et al. (1998) and
revised by Karami (2008), was used. I quantify by numerical calculations the effect of rotation on
the oscillation frequencies of a uniformly rotating upper main sequence star, and particularly B-
Cephei star with 12Mg. For an equatorial velocity of 90 km s™, it is found that the second- and third-
order corrections for (I,m)=(5,-4), for instance, are of order of 0.07% of the frequency for radial
order n=-3 and reaches up to 0.6% for n=-20.
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Comparative study of the solar wind interaction with Venus and Mars:
Z. Altaha MOtahar
Islamic Azad University, Research & Science Branch

Venus and Mars are the two most notable planets of the solar system whose plasma and magnetic
field conditions produce an obstacle to the solar wind that is entirely different from that measured
around the rest of the solar system planets that have been explored.

In the absence of a significant intrinsic global magnetic field in Venus and Mars there is no
magnetospheric obstacle around them and the solar wind can directly reach the exosphere and the
ionosphere of both planets. The interaction of solar wind with these planets produces energetic
neutral atoms (ENAs) and X-rays. In addition, at both planets, proton cyclotron waves and ion beam
events have been observed and the production mechanisms of them will be discussed.

Despite the fact that Mars, like-Venus, currently does not have an appreciable global intrinsic
magnetic field its region of interaction with the solar wind has properties that as a whole are
different from those found in the solar wind—Venus interaction region. Most notable are the
boundaries found in the Mars plasma environment as well as the region that is present between them.
(Mars has strong localized magnetic crustal anomalies suggesting that the planet may have had a
significant intrinsic magnetic field in the past and these crustal magnetic fields contribute to the
Martian obstacle locally. Nevertheless, such crustal magnetic fields are unrelated to differences of
solar wind interaction with Venus and Mars.)

Venus has larger radius and volume than Mars that implicates in larger interaction region; also, it has
larger gravity that results in its different exosphere. These differences may cause the peculiar
response of the ionosphere of each planet to the oncoming solar wind dynamic pressure. While at
Venus the peak ionospheric thermal pressure is in general sufficient to withhold the incident solar
wind kinetic pressure there is a different response in Mars where the peak ionospheric thermal
pressure is in general not large enough to deviate the solar wind. In Mars, the ionosphere is unable to
force the solar wind to move around the ionosphere and as a result, the oncoming electron
population can reach low altitudes where it is influenced by neutral atmospheric particles.
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The effect of ISM on pulsar death

Setareh Ostadnezhad and Mehdi Jahan-Miri
Department of Physics, Shiraz University

Translational velocity of pulsars in the surrounding ISM and the resulting ram pressure of the
medium could, in principle, be expected to interfere with the pulsar (radio) emission mechanism. In
particular penetration of (ionized) matter in to the pulsar's magnetosphere would "turn off" the
pulsar. The effect depends, for a given pulsar velocity and matter density, on the pulsar period and
magnetic field strength. Hence a separate "death line" on the B-P plot of pulsars is realized, in
contrast to the standard one. We compare the relative positions of the two lines, for various set of
parameters, and investigate the possible role of such a death line on the statistics of pulsar
distribution, in the B-P diagram.
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Study of the variations of quasi-biennial oscillations seen in the indexes describing the large-scale
solar magnetic fields

G.A. Haziyev ', E.S. Babayev *

! Batabat Astrophysical Observatory, Nakhchivan Branch of the Azerbaijan National Academy of
Sciences
2 Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences

(E-mails: atcc55@mail.ru, elchin.babayev(@gmail.com)

Quasi-biennial oscillations (QBO) in various active events in the Sun are the second most powerful
variation after the 11-year cycle. They are stable harmonic oscillations with a period changing
noticeably from ~1.5 to ~3.0 years. QBO are mainly revealed in the structure of large-scale solar
magnetic fields (LSMF). In the medium-scale fields, they are weak. QBO have been also detected in
the dynamics of sunspot indices, active longitudes, activity indices in the polar zone, magnetic field
of the Sun as a star, solar irradiance, neutrino flux, coronal mass ejections, solar wind and
heliospheric parameters and geomagnetic activity. QBO are well pronounced in the time-latitude
diagrams and correlograms, as well as in the spectra of the source surface magnetic field sector
structure. Thus, QBO are actually variations of the equatorial dipole and quadrupole.

QBO are also clearly seen in the indices characterizing the asymmetry of the LSMF parameters. In
this paper variations of the QBO seen in the indexes of LSMF are investigated for the period of 85
years (1915-2000). It is revealed that in the zone-even part reflecting asymmetry of the main index
of global magnetic fields, QBO are observed permanently. The QBO intensity changes with time
being maximum in the middle of the 20th century. Analysis of the obtained results enables to
conclude that QBO are describers of asymmetric processes in LSMF. Obtained results could be used
in prognostic purposes in study of solar activity.
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Atmospheric conditions of the Maidanak Observatory
for the high angular resolution observations

Sabit Ilyasov

Ulugh Beg Astronomical Institute of the Uzbekistan Academy of Sciences, Astronomicheskaya 33,
100052 Tashkent, Uzbekistan

The atmospheric conditions for the high angular resolution observations and meteorology of the
Maidanak Observatory in Uzbekistan are reviewed. Night-time seeing was measured during the
period 1996-2004 with the ESO Differential Image Motion Monitor (DIMM). The median zenith
seeing (FWHM) for the entire period of observations is 0.70 arcsec at 0.5 nm. A maximum clear sky
season for Maidanak is July—September, with about 90% of possible clear time and a median
seeing of 0.69 arcsec. The best monthly median seeing 0.62 arcsec is observed in November.
Negligible correlation between seeing and the wind velocity at ground level has been found. During
an additional site testing campaign (9 nights) organized in July 1998, the median wavefront outer
scale being 259 m and a median isoplanatic angle being 2.48 arcsec were measured with the
Generalized Seeing Monitor (GSM) developed at the University of Nice. This corresponds to a
remarkably large atmospheric time constant. The night-time microthermal measurements of surface
layer optical turbulence were carried out in July-August 2002 using the micro temperature sensors
developed at the University of Nice. Temperature sensors were installed on 8 levels between 3.0 and
25.5m on the preinstalled meteorological mast. Simultaneous measurements of total seeing by
DIMM allow us estimate the surface layer contribution to the total seeing was found to be about 8%.
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On Comet’s hazard problem
A.S. Guliyev, Sh.A. Nabiyev

2 Shamakhy Astrophysical Observatory named after N.Tusi, Azerbaijan National Academy of
Sciences

(E-mail: ayyub54@yahoo.com)

Distribution of ascending and descending nodes of orbits about 1200 comets concerning of the Earth
orbit is studied in the work. The theoretical opportunity of collision of comets and the Earth is
considered taking into account of following parameters: size of the Earth, eccentricity of Earth orbit,
size of actions sphere of Earth quantity cometary’s nodes. It is established that such collision can
occur on the average once for 950 years. Thus the question about asteroid hazard is not considered.
At the same time authors prove that the idea about existence cometary’s family of the Earth has no
sufficient arguments.
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Sky names, music in Universe and meteorites related to Azerbaijan
E.S. Babayev ', A.A.Babayeva ', E.LKhalilov >, A.E.Babayeva

! Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences, Azerbaijan

2 Scientific-Popular Journal “YOL”, Azerbaijan

¥ Baku State University, Azerbaijan

(E-mail: elchin.babayev(@gmail.com)

Relevant information is given on 12 names of asteroids as well as craters on Moon and planets Mars
and Mercury, related to Azerbaijan. Details and illustrations are also provided.

Information about meteorites found in the territory of Azerbaijan and registered in international
catalogues and collections as well as relevant physical details about these meteorites (1 iron and 2
stone) are also provided.

In this paper we tell about interstellar mission Voyager 1 and 2 in 1977. Both Voyager spacecrafts
carry a greeting to any form of life, should that be encountered. The message is carried by a
phonograph record - a 12-inch gold-plated copper disk containing sounds and images selected to
portray the diversity of life and culture on Earth. There were assembled 115 images and a variety of
natural sounds. To this they added musical selections from different cultures and eras, and spoken
greetings from Earth-people in fifty-five languages.

Azerbaijani balaban (Azerbaijani double reed woodwind instrument or bagpipes) music recorded by
radio Moscow (2.30 minutes) was also among these musical records - an eclectic 90-minute
selection of music from many cultures, including Eastern and Western classics. In the past, the
balaban was an essential musical element in the performance of mugham.
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Analysis of the solar green corona N-S asymmetry over the last 5.5 activity cycles

Z. Kobylinski
The Higher School of National Economics Geodesy, Real Property and Environmental Engineering
Faculty, Kutno, Poland,

zbigniewkobylinski@yahoo.com

A. Ajabshirizadeh

Tabriz University, Dept. of Theoretical Physics & Astrophysics, Tabriz, Iran,

Research Institute for Astronomy & Astrophysics of Maragha (RIAAM), Maragha, Iran
a-adjab@tabrizu.ac.ir

A. Wysokinski
University of Podlasie, Dept. of Renewable Energies, Siedlce, Poland,
arekwys@ap.siedlce.pl

We examine three available long-term databases of monthly means of the green coronal brightness
which cover the period of five and the half last solar cycles to compare obtained north-south
asymmetry of the corona and to determine the behaviour of asymmetry. We use the data from (1)
Norikura Observatory, (2) Kislovodsk Observatory, (3) intensities registered by several
coronographs and converted to the common photometric scale of Pic du Midi. We analyze them by
means of nonlinear tools to find the periodicity characteristics of asymmetry and phase relationship
between two hemispheres and between green brightness and the set of sunspot numbers. In general
features the green corona asymmetry agrees with the asymmetry of sunspot activity.
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Modeling Black-Holes Super Gravity effects in N-Dimensions Space-time, to solve
Homogeneous World Modeling

Hossein.Masalehdanl , Thomas.G.Rizzo2-1 , Milad.Bastam3

1.American Astronomical Society (AAS), Assistant Researcher of Smithsonian Institute for
Technology-Astrophysics Dep.

2.Stanford Linear Acceleration Center, Smithsonian Institute for Technology-Astrophysics Dep.
3.1AU of Tehran-Center. Graduate Physics Department.

In this paper you will found out how we can explain the dimensions breaking to mode : new type of
Homogeneous space around Super massive black holes, first we input N=2 to improve in higher
levels of Strings Super symmetry, then in 4D-metric with the general form of the metrics we use
Quantum geometry systems to N-Cases and N-Brane, at last in advance manifolds we discuss about
BH’s Structure.
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Spherical Collapse with MOND: The effect of Background Cosmological Models
M. Malekjani

Department of Physics, Bu.Ali.Sina University, Hamedan, Iran
malekjani@basu.ac.ir

In this work I consider the spherical collapse model in the framework of Modified Newtonian
Dynamics (MOND). Here, the effects of background cosmological model on the formation of
cosmic structures are investigated. In this regard, first I assume that the background cosmology is a
low density Friedmann model without cold dark matter and dark energy, then I carry the
background cosmological model to a variable dark energy dominated universe without cold dark
matter. It is shown that the evolution of structures depends very strongly on the value of MONDian
acceleration threshold $a_0$. For a lower values of $a_0$ structures virialize at a lower redshift.
Also I show that

a variable dark energy background model would lead to much slower collapse of structures in
comparison with the low density background model.
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A review on Pulsars’ Velocities and NS Birth Kick
Masoumeh Delband
Physics Department, Shiraz University 2009

Observations show that most of the pulsars have large velocities (several hundred km/s) which are
so greater than their progenitors’ velocities. Since the supernova explosion of pre-NS is not
spherically symmetric, it is assumed that pulsar receives a kick-velocity at its birth time. There are
some mechanisms that are used to explain it, but the physical origin of this asymmetry is not clear
yet.

Pulsars are found in isolated form or in binary systems. Most of isolated pulsars are born in binary
systems and due to the amount and direction of their kick velocities (after SN), they escaped from
binary. So this can be useful to study binaries in order to predict the future of that system after
supernova explosion and the situation that new born pulsar can release from this system.

In this paper we want to review what we know about the pulsar velocities and what are the
constrains on binary systems that lead to disruption of binary after the SN-explosion and birth of
isolated pulsar.

Using Pulsar Catalogues to study the most recent pulsar parameters that are available, is so helpful
to achieve more information on pulsar characteristics and to connect the theoretical conclusions into

the observational facts.
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Light curve analysis and study of surface magnetic field effects on the orbital period
variations of UV Leo
Davood Manzoori
Faculty of Science Department of Physics University of Mohaghegh Ardabili-Ardabil Iran

Abstract

The solutions of photometric BV light curves for the Algol like system UV Leo were obtained using
Wilson-Devinney code. The physical and orbital parameters along with absolute dimensions of the
system were determined. It has been found that to best fit the V light curve of the system,
assumptions of three dark spots were necessary; two on the secondary and one on the primary, the
details of which are given in Table3. The absolute visual magnitudes (Mv) of the individual
components i.e., primary and secondary were estimated to 4.41 and 4.43, respectively, through the
color curve analysis. The period analysis of the system presented elsewhere, indicated a cyclic
period change of 12 yr duration, which was attributed to magnetic activity cycle, as a main cause of
period variation in the system, through the Applegate [20] mechanism. To verify the Applegate'
model I preformed calculations of some related parameters using the equation 2-10, barrowed from
Apllegate[20] and Kalimeris [22]. Values of all the calculated parameters were in accordance to
those obtained for similar systems by Applegate. The differential magnitudes A B and A V, along
with corresponding values of A(B-V) color index, were plotted in the Fig. 8. The cyclic variations in
brightness are quite clear from the Fig.8. There are three predictions of Applegate's theory
concerning effects of cyclic magnetic changes on the period variations, which can be checked
through the observations, these are as follows:

I) The long term variations in mean brightness (at outside of eclipses) and cyclic changes of orbital
period, vary with the same period. II) The active star gets bluer as it gets brightened and/or the
brightness and color variations are to be in phase. III) Changes in luminosity due to changes in
quadrupole moment should be of the order 0.1 mag.

All the above mentioned predictions of Applegate’s theory are verified through Fig. 8 These results
combined with cyclic character of P(E) presented elsewhere and also consistency of parameters
obtained from the relations2-10, led me to conclude that one the main causes of period variability in
UV Leo system is magnetic activity cycle (newly presented here.

Since both components (G0&G2) of this system magnetically can be active, and separation of the
components is relatively low (3.9Rs), the magnetic braking could also cause the period change.

The magnetized star winds move outward from the star, but are twisted due to rapid rotation of star.
Charged particles in the stars wind become trapped in the star's magnetic field and are dragged along
the field lines .The result is angular momentum (AM) transfer from the star by magnetic field to the
charged particles. As the winds leave the star surface they are dragged by the magnetic field which
in turn slows down the star's rotation.
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The change on the electronic energy levels of a neutron star due to its fast rotation and
estimating the possibly share of these effect on the neutron star magnetic field.

This paper aims at investigating the changes in the particle distributions of a rotating neutron star.We
have shown that some part of magnetic field of a rotating neutron star can be attributed to its
ununiformed distribution electric charges. With comparison of potential energy and Fermi energy we
concluded that despite we can treat electrons as ideal gas, but we have to treat nucleon as localized
particles with uniform distribution. ununiformed electron distribution leads to ununiforme charge
density as this (for understanding order of magnitude of these effects, in first treatment, we solved
the problem for a cylinder of radius ¢ ,with angular speed ¢w):

. 178 (W@
S P
T h )
where 71y, me and h are the center electron number density, electron mass and Planck costant

respectively.
Then, the magnetic filed generated by this uniformed charge distribution is studied.
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Space weather, Earth’s environmental physical activity and human health state at different locations
on Earth

E.S. Babayev, S. Dimitrova, O.V. Khabarova

! Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences, Baku, Azerbaijan

2 Solar-Terrestrial Influences Institute — Bulgarian Academy of Sciences (STIL-BAS), Sofia,
Bulgaria

% Space Research Institute, Russian Academy of Sciences, Moscow, Russia

(E-mails: ebabayev(@yahoo.com, svetla_stil@abv.bg, olik3110@aol.com)

Conditions on the Sun and in the solar wind, interplanetary space, the magnetosphere,
ionosphere and thermosphere constitute the so called “Space Weather”; they can influence not only
the performance and reliability of space-borne and ground-based technological systems, but can also
endanger many kinds of human activities, particularly in connection to human life itself and human
health. The need to understand space weather and to mitigate its effects becomes more and more
urgent. Furthermore, the effect of meteorological weather on humans is a potential source of impact;
sharp changes of meteorological parameters lead, for example, to increased morbidity level over the
world. In fact, meteorological weather and space weather are considered as two major interrelated
factors permanently influencing human being.

In this paper we provide part of results of collaborative experimental and statistical researches
conducted for revealing potential influence of environmental physical activity variations - space
weather and meteorological weather changes on human homeostasis and particularly cardio-vascular
health state.

This study describes results concerning the potential effects of space weather changes on morbidity
and mortality from acute myocardial infarctions (AMI) in two geographical regions (Sofia, Bulgaria
and Baku, Azerbaijan) situated at middle latitudes (between 40-43°N) but at different longitudes
(between 23-50°E) and sudden cardiac deaths (SCD) in Baku. Possible effects of geomagnetic
disturbances of various strengths, estimated by different geomagnetic indices and geomagnetic storm
type (those caused by magnetic clouds (MC) of solar origin or those by high-speed solar wind stream
(HSSWS)) were investigated. This study performed on data from two middle-latitude locations
enabled us to obtain more suggestive evidence about the influence of space weather variations on
cardio-vascular diseases in general at middle latitudes. The degree of this influence depends on the
individual physiological status. Similar trends were found in the Sofia and Baku data, and
differences in the effects during the solar activity cycle were revealed. It was obtained that both low
and highest GMA levels are related to an increase in the number of the considered cardiac incidences
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and fatal outcomes. The obtained results possibly indicate that different types of geomagnetic
storms, through their different parameters, can affect in different ways living organisms, including
the human health state and the cardio-vascular system.
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The Study on Prominence Fine Structures in the Multi-component Atmospheres

Hossein Ebadi

Ali Ajabshirizadeh

Tabriz University, Tabriz, Iran

Abstract:

The emerging intensities from solar prominences exhibit some fluctuations which related to the
existence of fine structures in the line of sight. Moreover, these fluctuations have the minimum
values in the centers of some EUV lines and growing to the wings. The explanation of such a
phenomenon motivated us to use theoretical models for fine structures in solar quiescent
prominences. In addition, the astrophysical objects are from Local Thermodynamic Equilibrium
(LTE) which can be achieved in the stellar interiors. The analytical solution of Non-LTE equations is
very difficult and in some cases is impossible. In this concern, in order to calculate emerging
intensities and their fluctuations we solve the radiative transfer equations and find Ambartsumian ¢
and ¥ functions in some cases.
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Z.. Fazel, Tabriz U.

ABSTRACT

The effective temperature of the Sun during the solar cycle has been already studied together with
the solar luminosity and radius variations, but the effective temperature between the pole and the
equator, AT , has not yet fully investigated. This last subject has been studied for some stars like
Altair, Achernar or Regulus by different methods. In this paper, we will extend such methods to our
star, the Sun, bearing in mind its small oblate shape due to its rotation. To first order, we used the
Von Zeipel gravity-darkening effect which is an “atmospheric” phenomenon and request a
conservative rotation law for a radiative atmosphere at the surface, i.e. the emergent flux is
proportional to the effective gravity. To go further, we took into account the differential rotation: as
the angular velocity depends on the latitude, 0, a distorted shape is obtained, R(6). Resuming the
works of Claret (2000) who analyzed the influence of the differential rotation on the gravity-
darkening parameter, the key role of the rotation is emphasized and especially the logarithmic
derivative of the angular velocity, o, which yields if a < 0, a rotation of the interior of stars faster
than the outer layers, while o > 0, implies the external layers rotate faster than the interior ones due
to the increase of the angular momentum. With such new competitions we obtained the solar AT
between the poles and the equator of about 0.125 K. Such a small estimate is expected, but an

equatorial effective temperature smaller than the polar one suggests that the meridional equatorward
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flows may accelerate the equator rotation. This also demonstrates a small equatorial bulge leading to

decrease the gravity and the emergent flux.
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Application of an Artificial Neural Network for Velocity Curve Analysis of the Spectroscopic
Binary Stars V373 Cas, V2388 Oph, V401 Cyg, V523 Cas, and HD 141929

K. Karami, and M.M. Soltanzadeh

Department of Physics, University of Kurdistan, Pasdaran Street, PO Box 66177-15175, Sanandaj,
Iran (e-mail: KKarami@uok.ac.ir, msoltanzadeh@uok.ac.ir)

Abstract

We use the Artificial Neural Network (ANN) introduced by Karami et al. (2009 a,b) to derive the
orbital parameters of spectroscopic binary stars. Using measured radial velocity data of five double-
lined spectroscopic binary systems V373 Cas, V2388 Oph, V401 Cyg, V523 Cas, and HD 141929,
we find corresponding orbital and spectroscopic elements. Our numerical results are in good
agreement with those obtained by others using more traditional methods.

References
Karami K., Ghaderi K., Mohebi R., Sadeghi R., Soltanzadeh M.M., 2009a, New Astron. 14, 478
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On the differential asymmetry variation inside of line profile in the spectrum of the Procyon and
solar flux

D.M. Kuli-Zade "? , T.H. Alieva 1, Z.F. Shabanova '

! Baku State University, Azerbaijan
2 Shamakhy Astrophysical Observatory named after N.Tusi, Azerbaijan National Academy of
Sciences

(E-mail: ckulizade@mail.ru)

The profile of the & 5324.185 A Fel line in the spectrum of the Procyon in basis of digital spectral
materials of high spectral resolution is constructed. The general spectrophotometric characteristics of
the line profile by high precision are determined. The fine structure of the profile is investigated. The
asymmetry parameters of the profile by Kuli-Zade method are determined. The variation of the
differential asymmetry inside of the line profile is investigated. The results are compared with results
obtained by authors for unresolved spectrum (flux spectrum of the Sun).

The variation of the differential asymmetry inside of the line profiles for Procyon and Solar flux
spectrums is identical. In the following table 8(R) is differential asymmetry and R is depth of the
profile.

R 8(R), mA R S(R), mA
Procyon | Flux Procyon Flux
0.000 50 -5 425 5 0
025 75 20 450 5 -5
050 40 115 475 0 -10
075 20 110 500 0 -10
100 10 85 525 0 -10
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125 5 55 550 -5 -15
150 0 30 575 -5 -10
175 0 20 600 0 -15
200 0 20 625 -15
225 0 10 650 -15
250 0 5 675 -20
275 0 0 700 -20
300 0 0 725 -20
325 0 0 750 -15
350 5 0 775 -15
375 5 0 800 -15
400 5 0 825 -20

P-3

The influence of winds on the time-dependent behavior of self-gravitating magnetized
accretion discs

J. Ghanbari, S. Sheyihnezami, M. Ghasemnejad

Ferdowsi University

We study effects of winds on the time evolution of isothermal, self-gravitating magnetized accretion
discs by adopting a radius dependent mass loss rate because of the existence of the wind. Our
similarity and semi-analytical solution describes time evolution of the system in the slow accretion
limit. We use the cylindrical coordinates and assume that the magnetic field is in Z- direction.
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Investigation of the magnetic field in Solar
Motahare Sadeghi Goghary

Department of engineering,Islamic Azad University sirjan branch

(E-mail: Motahreh_sadeghi@yahoo.com

Formation and eruption of solar prominences, coronal mass ejections ( CMES) and solar flares are the most magnificent
phenomena among solar activities.Formation of solar prominences and solar eruptive processes, which encompass
prominence eruption ,coronal mass ejections and flares, as responses of the solar conona to photospheric motions, one of
the major photospheric conditions for prominence eruption ,CMES and flares ,is the increase of magnetic shear. And also
there is a important relation between all aspects of the solar activity and the presence of solar magnetic fields,then in the
article we try to investigate the role of magnetic fields in solar activities
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Heliogeophysical activity and human cardio-health state
F.R. Mustafa

Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences

(E-mail: famil.mustafa@gmail.com)

The heliobiologycal investigations within last years affirmed once again that solar and geomagnetic
activity can affect not only the technical systems and human health state also. In this paper we
provide results of investigations on revealing possible influence of solar and geophysical activity on
human cardio-health state. Investigation based on analysis of experimental and statistical medical
data.

Daily experimental investigations of parameters of cardio-vascular health state were performed in
Azerbaijan with a permanent group of examined persons. Heart rate and electrocardiograms were
digitally registered (in total 1532 records) for seven functionally healthy persons on working days
and Saturdays, in the Laboratory of Heliobiology at the Medical Center INAM in Baku, from
15.07.2006 to 13.11.2007. Medical statistical data were taken from all of Emergency and First
Medical Aid Stations of Grand Baku Area with millions of inhabitants for the time period 2003-
2005. In total 788 sudden cardiac death (SCD) cases, 440 acute myocardial infarction (AMI)
mortality cases and 4479 AMI morbidity cases were analyzed.

Obtained digital recordings were subjected to medical, statistical and spectral analyses. The
statistical method of the analysis of variance (ANOVA) and post hoc analysis were applied to check
the significance of the influence of geomagnetic activity (GMA) on the cardio-vascular parameters
under consideration. The Student’s t test, Pearson’s correlation coefficient r, and their probabilities p
were calculated and chi-squared analysis was used to compare groups of statistical data.

Results revealed that heart rate reaction was ambiguous and not significant for healthy persons
examined under conditions with geomagnetic activity changes. Obtained results show on strong
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negative correlation between monthly averaged geomagnetic activity GMA and SCD in Baku for the
considered period. AMI morbidity followed a daily distribution according to GMA, mostly on
geomagnetically quiet days. A monthly comparison showed inverse relationships with solar activity
and GMA and correlation with cosmic ray activity (CRA). Despite the daily rise in AMI mortality
on days with the highest GMA, the days with the lowest GMA and higher CRA were predominant
for AMI occurrence and pre-admission mortality.

Very Low Frequency (VLF) remote sensing studies of the lower ionosphere in middle latitude site of
the Azerbaijan using AWESOME receiver

E.S. Babayev 12 F R. Mustafa ', LA. Alekberov ', A.A. Ganbarov '

! Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences

2 Institute of Physics, Azerbaijan National Academy of Sciences

(E-mail: ebabayev(@yahoo.com)

Ground based observations of Extremely Low Frequency (ELF) / Very Low Frequency (VLF) (300
Hz 30 kHz) waves are considered as an important remote sensing tool for the investigation of the
ionosphere and the magnetosphere. VLF waves find their origin in various natural and artificial
phenomena; the natural sources include thunderstorms, lightning and associated phenomena. Sub-
ionospheric VLF transmissions propagating inside the Earth-ionosphere wave-guide is also being
widely used for investigating sudden ionospheric perturbations (SIDs) in lower part of the
ionosphere.

We monitor VLF signals continuously at Pirgulu location in Azerbaijani sector with the help of
AWESOME (Atmospheric Weather Educational System for Observation and Modeling of
Electromagnetics) VLF receiver from Stanford University. It was installed in Azerbaijan by Prof. U.
Inan and his colleagues in the context of the IHY/UNBSS program for 2007 as part of the United
Nations initiative to place scientific instruments in developing countries.

VLF receiver enables handling of data that is used by researchers conducting ionospheric and space
weather research. With the use of simple square air-core magnetic loop antennas of a couple of
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meters in size, the sensitivity of these instruments allows the measurement of magnetic fields in the
frequency range of ~ 300 Hz to 50 kHz.

AWESOME VLF receivers are capable of collecting both broadband (used for the study of natural
signals) and narrowband (sub-ionospheric VLF signals corresponding to VLF transmitters) data.
Sub-ionospheric VLF observations allow the measurement of the lower ionosphere, normally not
accessible with other instruments.

The obtained data will enable us to understand the generation and propagation mechanism of
naturally occurring VLF waves in middle latitude region such as radio atmospherics from lightning
flashes, magnetospheric whistlers, VLF emissions, to conduct remote sensing of the lower
ionosphere, lightning and thunderstorms, to investigate long-term trends of magnetospheric
parameters such as electron density, total electron content in a flux tube and electric fields during
quiet and active solar periods, to find correlation between VLF wave activity and geomagnetic
activity, and other phenomena. Narrowband sub-ionospheric VLF signals (remote sensing) and
planned ground-based geomagnetic data in Azerbaijani middle latitude region will help us to study
sudden ionospheric disturbances associated with transient phenomena like solar flares, geomagnetic
storms, giant cosmic gamma-ray flares, lightning induced electron precipitation (LEP), effects of
lightning discharge, sprites, elves, blue jets, gravity waves etc. Sub-ionospheric VLF signals are also
helpful in the study of VLF waves as a precursor to earthquakes.

AWESOME VLF receiver provides an open-ended potential for exploration and also can be used for
educational outreach.
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Long -period variations of solar irradiance

Dr.Hosain Zomorodian,Nasrin Khodabaksh Shahrestany
Research and Science Azad University in Tehran- Iran

The Sun has always been the most important celestial object in our sky and plays a vital role in the
Earth's climate system. There are many factor for long period climitic variations but we study at this
paper effects of movement of the earth and long period variations of solar irradiance for it.we
know there is a cohrence between variation of climate and variations of solalr irradiance . Earth
receives a total amount of radiation determined by its cross section (m-Rg?), but as it rotates this
energy is distributed across the entire surface area (4-m'Rg?). Hence the average incoming solar
radiation sometimes called the solar irradiance.The solar constant is the amount of incoming solar
electromagnetic radiation per unit area, measured on the outer surface of Earth's atmosphere in a
plane perpendicular to the rays The solar constant includes all types of solar radiation, not just the
visible light. It is measured by satellite to be roughly 1,366 watts per square meter (W/m?). Solar
insolation is the amount of energy received by the sun at the earths’ surface. On a clear day ~1000
W/m® reaches a surface perpendicular to the incoming radiation. This energy varies due to the angle
of the incoming radiation and cloud variations solar irradiance atmospheare produced by changes of
the earth's orientation and its orbit in space, i. e. by the precession of the earth's axis of angular
momentum and by variations of the obliquity and eccentricity of its orbit. Milutin Milankovitch, a
Yugoslavian astronomer(1879 — 1958), studied the variations of climiate based on astronomical,s
variations. Milankovich cycles are cycles in the Earth's orbit that influence the amount of solar
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radiation striking different parts of the Earth at different times of year. Milankovich explained how
these orbital cycles cause the advance and retreat of the polar ice caps.The Earth travels through
space around the sun, cyclical variations in three elements of Earth-sun geometry combine to
produce variations in the amount of solar energy that reaches Earth::

1. Changes in the tilt of the Earth’s axis(wobbling)
2. Variations in the shape of the Earth’s orbit around the Sun; and
3. Precession: changes in how the tilt of the axis is oriented in relation to the orbit.

Friederich (1984)investigated at three years data set of the visible radiation and the results about
amplitude and phase of exterrestrial solar radiation showed the insolation measured on the grund
because of scattering ,absorbtion and reflection in the atmospher differs without atmosphere  the
small variation in the undisturbed influx depend on long- period variation of eccentricity

e, preccssion index )
Keys words: Solar irradiance-solar constant - precession —wobbling- insolation-
eccentricity=0&igEit)* Solar insolation
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Iranian Observatories
from Ancient Time to Marageh Observatory

Saravi, M.J. & Hushyar, I.

Abstract

Following the gradual emergence of mythology in antiquity, the ancient man tries to explain rising
and setting of the sun, lunar evolutions, creation of universe, etc through exploring the earth and
observing the sky. It cab be said that prior to Zoroaster in Iran (7th century H) astrology was
developed in the form of symbols, images, seals and cornerstones, clear examples of which are
found on a huge stele in Azerbaijan, on Sabalan slopes, and in Deylaman.

Given that Iranians traditionally based their astronomical principles on centrality of Earth up to
Khaje Nasir al-Din Toosi, the entire observations and observatories had been made in accordance
with this idea.

The present paper sets to study Iranian observatories and astronomical tables since ancient times, i.e.
from Zoroaster’s appearance up to Sasanids, and from 3™ century AH, i.e. from the advent of the
earliest Islamic observatory (Shamasia observatory) under al-Mamun, the Abbasid Caliph, until
Khaje Nasir al-Din Toosi, and finally the development of Marageh observatory by Khaje Nasir and
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its scientific position as well as the ways in which the observatory evolved into the scientific center
of Iran in the field of astronomy.

Keywords: Marageh, Iran, Observatory.

Measurements of the near surface potential gradient of atmospheric electric field during three solar
eclipses: 30 Jun 1954, 29 Mar 2006 and 1 Aug 2008

A. Ajabshirizadeh

Tabriz University, Dept. of Theoretical Physics & Astrophysics, Tabriz, Iran,

Research Institute for Astronomy & Astrophysics of Maragha (RIAAM), Maragha, Iran
a-adjab@tabrizu.ac.ir

Z. Kobylinski
The Higher School of National Economics Geodesy, Real Property and Environmental Engineering
Faculty, Kutno, Poland,

zbigniewkobylinski@yahoo.com

S. Michnowski
Institute of Geophysics, Dept. of Atmospheric Electricity, Warszawa, Poland
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smichn@igf.edu.pl

The paper shows the results of measurements of the near surface potential gradient of atmospheric
electric field during three solar eclipses: partial occurred on 30 Jun 1954 over part of Poland and
total occured on 29 Mar 2006 over part of Turkey and on 1 Aug 2008 over Siberia. The
measurements site were Swider, Poland, Manavgat, Turkey and in Bijsk near Novosibirsk, Russia.
During various stages of these eclipses the fair weather conditions were observed. In the first
mentioned experiment the radioactive gauge was used, in the next two expeditions were equipped
with Electric Field Meter type EFM-R1. As in such similar experiments the potential gradient
registered was reduced during eclipses. In general decreases in our registrations were about 20 — 40
%. Possible mechanisms of reductions are discussed.
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The heritage of ancient Iranian astronomy
Asadollah Safaei, University of Kashan Observatory (UKO)

Abstract

In this article we discuss briefly the influence of Iran’s ancient astronomy on rest of the world from
four aspects. One aspect is the mythology, where a number of symbols and rich cultural heritage can
be found in the astronomy in the world. The second aspect are the measurements and the
calculations, where Iranian astronomers not only invented many of the most important ancient
instruments, but also made remarkable observations of their time, which remained unsurpassed until
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optical instruments were available. In this section we briefly present some of these ancient
instruments. Third aspect is the daily life applications of astronomy, where in examples like
calendar, the utmost possible precision was used. The fourth aspect is astrology or the interpretation
of stars, which although has lost the scientific basis, but its deeper and hidden concepts can be
revealed in a closer look. At last we take a look on the impact of the invention of modern optical
instruments of the man’s current approach to astronomy, and the current stance of Iranian astronomy
in the world.
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The lost chain in the history of Astronomy
1. Javad Mokhtarzad

Member of Academic Board in Islamic Azad university- khoy Branch
2. Amir Honarvar
M.A in the science of philosophy Islamic Azad university- khoy Branch
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Books and references on the science of Astronomy which are taught in the universities of the
country have often been written by western scholars who mostly lack the traces of Islamic
astronomers, if any, have been pointed to a few Islamic scientists. Since most of our resources are
translated books, therefore most of our thinkers do not have enough information about the works
done by the moslems. More important, there is no reference to the words of chaste imams, especially
Imam sadeg(pbuh) who have left many wonderful words about the matter. We daresay that this "lost
chain in the history of Astronomy" is a reference whose items are absolutely correct and definite,
because their knowledge originates from Revelation and has been transferred, through the
generations, to him. There are also interesting things about the matter in the Holy Quran: all of
which have been, to some extent, studied by moslem and non-moslem scientists, but in this case
Imam sadeg's words more than that of the Holy Qur'an have been obsoleted.

We'll deal, in this article, with some of the Imam's words about astronomy, and by taking
advantage of the recent discoveries and data, will discuss about their correctness. He wonderfully
answered the intensive questions posed about the fixed stars and planets. He elaborated, "of the
brightest stars is the Sirius, and of the brightest planets are Venus and Jupiter. Venus is a very
brightness it is called the second moon. Its component is such that it reflects much of the sun's light
like a mirror and if its structure were like the moon, it wouldn't be so bright."

As we've known, in the recent decades, and understood by using telescopes and satellites that
the Venus , because of its compressed atmosphere, reflects about 76% of the sun's light, whereas the
surface of the moon reflects 7% to 13% of the sun's light. The importance of his words have
recently been revealed to us and it is expected, with the advancement of the knowledge, more and
more of the implications of His words will appear to us. And also of the origination of the universe
(big bang), and the structure of the stars, He has told very wonderful statements which will be dealt
with later.

We'll conclude that by using these valuable words, man can divulge the secrets of universe
and attain great progress in the field of astronomy and varies sciences.

Keywords
Astronomy-universe-big bang-planets-Venus-Jupiter
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Modeling Galaxies mass structure by studying of BH’s Gravity Forces in N-Body Realization
Method.

Hossein.Masalehdanl , Thomas.G.Rizzo2-1 , Milad.Bastam3

1.American Astronomical Society (AAS), Assistant Researcher of Smithsonian Institute for
Technology-Astrophysics Dep.

2.Stanford Linear Acceleration Center, Smithsonian Institute for Technology-Astrophysics Dep.
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We present a method for simulating numerically the effects of the adiabatic growth of black
holes on the structure of elliptical galaxies. Using a parallel self-consistent Fields, we add black
holes to N-body realizations of model distribution functions for spherical galaxies and any two-body
galaxies that are crashing to each other, using a continuous mass-spectrum. The variable particle
mass, combined with a simple multiple timestep integration scheme, makes it possible to evolve the

models for many dynamical times with N~10% — 18% allowing Gravity lines forces and high spatial

and mass resolution. This paper discusses verify and analyze the data that we received from AAS
using analytic models for spherical galaxies, comparing our numerical results of the e effects of

central black holes on the structure of the galaxies massive center.
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Abstract

This work studies effects due to the longitudinal variation of equilibrium density and magnetic field
on the kink mode of coronal loops. The ideal MHD equations are reduced to solve the simple
partial differential equations for the square of frequencies. Analytical dispersion relations and spatial
eigenfunction are derived for unstratified and constant magnetic field loops. Perturbation techniques
are use to obtain the conventions on the frequencies and the eigenfunctions. The frequency ratios,
mode profiles, and the antinode shifts from those of sine profiles of the homogenous unstratified
loops, are calculated. To this end, we have expanded the relevant factors up to the second order in
the stratification parameter, $\epsilon$, and first order of inhomogeneity magnetic field parameter,
$\eta$. Result of our previous studies are reviewed. The frequencies of the fundamental mode and
first overtone are decrease by respectively 6% and 27% and their ratio 10\% increase for the case of
slightly stratified and inhomogeneous loop.
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Wave motions in an anisotropic magnetized space plasma
N.S. Dzhalilov

Shamakhy Astrophysical Observatory named after N. Tusi, Azerbaijan National Academy of
Sciences

(E-mail: namigd@mail.ru)

The instability of MHD waves in anisotropic, collisionless, rarefied hot plasma is studied.
Anisotropy properties of such plasma are caused by a strong magnetic field, when the thermal gas
pressures across and along the field become unequal. The study of the anisotropy features of the
plasma are motivated by observed solar coronal data. The 16-moments equations derived from the
Boltzmann-Vlasov kinetic equation are used. These equations strongly differ from the usual
isotropic MHD case. The general dispersion relation for the possible wave modes is derived, solved
and analysed. It is shown that a wide wave spectrum with stable and unstable behaviour is possible,
in contrast to the usual isotropic MHD case. The dependence of the instability on magnetic field,
pressure anisotropy, and heat fluxes is investigated. The results can be applied to the theory of solar
and stellar corona and wind models.
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The effect of twisted magnetic field on the resonant absorption of MHD waves in coronal loops

K. Karami and K. Bahari

ABSTRACT

The standing magnetohydrodynamic (MHD) quasi-modes in a sylindrical magnetic flux tube
modelled as a straight dense tube surrounded by a thin inhomogenouse layer with a uniformly
twisted magnetic field, are considered. Using the relevant connection formulae of the resonant
absorption, the dispersion relation for the MHD waves is derived and solved numerically to obtain
both frequencies and damping rates of the fundamental and first-overtone modes of both the kink
and fluting waves.
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