Ol g ol a5 glons B el

YYYA °L°Q""€'i VO 4 V¥

CJ‘?%CQ%A&;:MQM;JQ

OVl s



On a V-telescope

Irkaev B.N.*, Popov G.M.**

*-Main Department of Geodesy and Mapping,
Center for Strategic Reseaches, Tajikistan

**-Crimean Observatory, Ukraine

Observation of the moons orbiting Jupiter by a little telescope changed the
Earth place in Solar system and in our consciousness. We have gained a deeper
appreciation of the Universe and our place in it by observing and analyzing the
appearance of the night sky with telescopes. :

Observations made with Mt.Wilson 50-inch telescope, showed that the
Sun is on the outskirts of our own Milky Way. Measurements made with the
world's first 100- and 200-inch telescopes showed that Milky Way is but one
galaxy within an enormous expanding Universe.

By 4-meter telescopes of Kitt Peak and Cerro Tololo, Chile, Vera Rubin
showed that even the visible matter of galaxies was merely the tip of an iceberg.
Vast quantities of dark matter seem to dominate the dynamics of all galaxies and
probably the Universe itself. Today's observer can make his observations by
Keck 10-m telescopes and the new generation of 8-m telescopes.

Ground-based capability for observing and studying the Universe at visible
and infrared bands has total collecting area of over 1000m2. For comparison the
Galileo’s telescope had a collecting area of about 1/2000 m?2,

First telescopes were lens telescopes named refractors. However, this
scheme has on upper limit on the lens diameter due to glass deformations under
its own weight,Next generation of telescopes was mirror telescopes named
reflectors. Diameters of mirrors of the reflectors are not limited due to the weight,
but it can’t build a large field of view.

New technologies in building large telescopes allow us a tremendous
growth in the collecting area with decreasing the weight of mirrors, supports and
protective buildings. New technologies in light detection allow us to fabrication
the CCD with certain size of pixels.

All kinds of telescopes have 3-4 main optical ways: main focus,
Cassegrain focus, Nessmit focus and coude focus. All of these ways have their
own focal lengths and scale in the focal plan, which allow a certain apparatus to
be connected with it. Introducing additional lenses and optical elements must do
selected apparatus with a considered optical way. Accordingly the added optical
elements result in decreasing the signal-to-noise ratio and in introducing
additional aberrations.

Taking into consideration all the above we proposed new optical scheme
for a telescope which we name it vario-telescope (v-telescope). More about its
common properties are described below.



Another possibility for developing this scheme is a unit two mirrors in a
one, but with two reflecting side. But we must look for a suitable support system
of two-side mirror.

Possibility for smooth scaling in focal plan in a large interval;
Possibility for scaling without displacement of focal plan:

Possibility for modification of any working telescope into v-telescope;
Possibility for building from small up to huge v-telescope;

Possibility for using any apparatus and light detection without
additional optical elements:

e Low cost, because all optical ways are realized by one way and
consequently the cost of both the telescope itself and the dome are
reduced.

V-telescope may be used in many fields of astronomy. For example:

¢Observing satellites, moving objects, comets, asteroids.
+0Observing and monitoring of the near Earth environment:
¢Measurement of space debris both artificial and natural;

+Ground-based or sea-based mobile observatories.

Preliminary calculations of v-telescope which one of us (G.M.P.) has done
gives us the following results for the images limited only by the diffraction quality:

Mirror diam

70mm

100mm

140mm

200mm

350mm

F/D

6.3

Full

79

8.9

10.7

If we use the image of real quality from CCD with pixel size of 30 m and

for 70mm mirror F/D ratio can be done up to 4.3 that greater than in above table.
Note that we have no any limitation on the design of the v-telescope at

any size. For example v-telescope may be proposed for the Extra Large

Telescope Project or for the New Generation of Space Telescope Project.
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Integrable Models of Galactic Discs with Double Nuclei
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Abstract. We introduce a new class of 2-D mass models, whose potentials are of

Stackel form in elliptic coordinates. Our model galaxies have two separate strong -
cusps that form double nuclei. The potential and surface density distributions are

locally axisymmetric near the nuclei and become highly non-axisymmetric outside

the nucleus. The surface density diverges toward the cuspy nuclei with the law

¥ & r~2. Our model is sustained by four general types of regular orbits: buiterfly,

nucleuphilic banana, horseshoe and aligned loop orbits. Horseshoes and nucleuphilic

bananas support the existence and stability of cuspy regions. Butterflies and aligned

loops control the overall shape of outer regions. Without any need for central black

holes, our distributed mass models resemble the nuclei of M31 and NGC4486B.

Keywords: stellar dynamics — galaxies: kinematics and dynamics - galaxies: nuclei
- galaxies: structure.

1. Introduction

Hubble Space Telescope (HST) data revealed that M31 and NGC4486B
have double nuclei (Lauer et al. 1996, hereafter L96; Tremaine 1995,
hereafter T95). M31 has a bright nucleus {P1) displaced from the centre
of the isophotal lines of outer regions and a fainter nucleus (P2) just
at the centre. NGC4486B exhibits a similar structure with a minor
difference: The centre of outer isophotes falls between P1 and P2. There
are some explanations for the emergence of the double nuclei of these
galaxies, among which the eccentric disc model of T95 has been more
impressive. In the model of T95, a central black hole (BH) enforces
stars to move on “aligned” Keplerian orbits, which may elongate in the
same direction as the long-axis of the model. Stars moving on aligned
Keplerian orbits linger near apoapsis and may result in P1. The mass
of central “supermassive” BH should be much greater than the mass of
neighboring disc. Otherwise, the asymmetric growth of P1 won’t allow
the BH to remain in equilibrium.

Goodman & Binney (1984) showed that central massive objects en-
force the orbital structure of stellar systems to evolve towards a steady
symmetric state. This result was then confirmed by the findings of

® E-mail: jalali@iasbs.ac.ir
t E-mail: rafiee@iasbs.ac.ir
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Merritt & Quinlan (1998) and Jalali (1999, hereafter J99) in their study
of elliptical galaxies with massive nuclear BHs. Within the BH sphere of
influence, highly non-axisymmetric structure can only exist for a narrow
range of BH mass (J99). The results of J99 show that long-azis tube
orbits of non-axisymmetric discs with central massive BHs, elongate
in the both * directions of long-axis. Thus, the probabilities for the
occurrence of two bright regions, in both sides of BH along the long-
axis, are equal (these bright regions are supposed to be formed near
the apogee of long-axis tubes). By this hypothesis one can interpret the
double structure of NGC4486B by placing a supermassive BH between
P1 and P2. However, some disadvantages arise in the case of M31. In
the nucleus of M31, the formation of P1 can still be deduced from the
behavior of long-axis tubes. But, there is no mathematical proof for
the “coexistence” of P1 and P2 when the centre of P2 coincides with
BH’s location.

Recently, Jalali & Rafiee (1999, hereafter JR) constructed eccentric
disc models with strong density cusps and were able to explain the
possible equilibrium states of lopsided cuspy systems. The emergence of
a local group of stars (around the iocal minimum of JR potentials) was
also the sign of a second nucleus. Unfortunately, the predicted second
nucleus is not observed in the plane of surface density isocontours.
We have to modify JR discs if we would like to match surface density
isocontours with the isophotal lines of M31 and NGC4486B.

In this paper we attempt to create a model based on the self-gravity
of stellar discs to show that systems with double nuclei can exist even
in the absence of central BHs. Our models are the generalizations of
JR discs and have double nuclei both of which are cuspy.
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A Test of Magnetic Evolution of Neutron Stars:
The Spin Periods of LMXBs
M. JAHAN-MIRI
IASBS, Zanjan, IRAN

A neutron star in a binary system might interact with the accreted matter which
is lost by its companion as it emits a stellar wind during its mainsequence phase
or due to the so-called Roche-lobe overflow. In the studies of X-ray binary sources,
accretion of the stellar wind is not usually of any concern for the Low-mass X-ray
binaries (LMXBs) since the wind rate of the companion is too weak to account for
the observed X-ray luminosities of these sources. On the other hand, according
to a model of magnetic evolution of neutron stars which we adopt their magnetic
evolution is determined by their spin-down history, which is hence of vital importance
in this context. The feeble stellar wind in low-mass binaries is nevertheless the key
factor responsible for a spinning-down of the neutron star, during the same phase of
its binary evolution. The long mainsequence lifetime of the low-mass donor allows for
a long (up to a few times 10° yr) spin-down (“dipole” and “propeller”) phase. Here,
we argue that the predicted distribution of spin periods versus orbital periods (P,
vs Pyp,) in these systems according to alternative models of magnetic field evolution
in neutron stars may be used, as compared to the existing observational data, to
test the validity of the field evolution models.

We have considered models for the orbital and spin evolution of a newborn
neutron star in a binary with an orbital period F, and a low-mass malnsequence
star which loses mass in the form of a spherical uniform stellar wind at a given
rate [2]. According to the adopted field decay model (the model of spin-down-
induced flux expulsion) the evolutions of the spin period and the magnetic field of
the neutron star in such 2 binary would be intimately coupled. While the spin-down
process would tend to reduce the field strength, the reduced field strength (together

with the increased spin period) will in turn affect the rate and the direction of the



spin variations. We follow this coupled evolution of the surface magnetic field and
the spin period of the neutron star for a time equal to the expected mainsequence
lifetime of the companion star. The computations are repeated in the case of another
field decay model (exponential model) and the results of the two are compared.
The values of P (spin periods at the beginning of the X-ray phase in LMXBs) as
predicted in the exponential model are seen to be very small (510 s ) for values of
the Ohmic decay time scale (of the filed within a neutron star) Tonms 10® yr. Larger
values of P,2100 s could be reproduced in the exponential scenario only with an
assumed large value of 7onmz 10%° yr. Although there is not much observational
data available on the spin periods in LMXBs, a value as large as 114 s has been
already observed for G X 144 (Nagase 1989). Such an observed value for the present
spin period in an LMXB source implies that the upper limit for the actual values
of P is much larger than ~ 100 s; values which are difficult to accommodate in
the exponential model with any reasonable value of Tonm. In contrast, the other
field decay model which we have considered does predict such large values of P, for
various choices of the value of the decay time scale in the range 107< Tohm(yr)< 10°.
This is considered as a further support for the spin-down induced field decay model,

in addition to its other successful predictions for the single and binary radio pulsars

2]
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The Peculiar Post-glitch Behaviour of the Crab
M. JAHAN-MIRI & V. REZANIA
TASBS, Zanjan, IRAN

As we reported last year, the excitation of r-modes in a neutron star at a glitch
could account for the observed peculiar post-glitch behaviour of the Crab pulsar.
The distinctively different post-glitch relaxation of the Crab showing a long-term
excess spin-down rate, as compared to all other glitching pulsafs which relax back
only to the pre-glitch rate, was explained in terms of the additional torque on the
star due to the resulting emission of gravitational waves by the excited modes. The
effect was indeed found to be observable only in the case of the Crab [7).

The significance of the above results is further highlighted here by indicating that
no other valid explanation exists for the above effect in Crab. Two other mechanisms
had been suggested earlier. Decoupling of a (superfluid) part of the star, at a glitch,
would resﬁlt in an increase in the effective spin-down torque on it which could be, in
principle, considered as the cause of the excess spin-down rate observed, as has been
suggested in the context of the so-called model of vortex creep [1]. Nevertheless, the
required moment of inertia of the permanently decoupled component turns out to
be more than that permitted in the theory [5].

The present discussion is however concerned mainly with the other alternative
mechanism invoked to explain the same effect. We argue that it is not acceptable,
for three different reasons. It has been suggested that the excess loss of angular
momentum may be due to an increase in the electromagnetic braking torque of the
star, as a consequence of a sudden increase, at the glitch, in the angle between its
magnetic and rotation axes [3, 4]. The suggestion may however be questioned on
the ground that a change in the inclination angle of the magnetic axes should have
observable footprints in the pulse profile. No change in the pulse profile at a glitch
has been so far observed, in the Crab as well as other cases of a glitch. Moereover,
the long-term consequences of the suggested mechanism for the pulsars, in general,
would present a second difficulty. Namely, the inclination angle would be expected
to show a correlation with the pulsar age, being larger in the older pulsars that have

undergone more glitches. The question of “al] nment” or “misalignment” of the
g q g g

H



the magnetic and spin axes of pulsars, as they evolve, is an old issue in the history
of pulsar studies. Theoretical mechanisms favouring either of the opposite sense of
evolution for pulsars has been suggested. Also the observational manifestations of
an evolution of the inclination angle in pulsars has been considered. Nevertheless,
the existing observational data does not show any such correlation between the
inclination angles and the pulsar ages.

Finally, and even more seriously, the assumption that the braking torque depends
on the inclination angle, as is invoked in the suggested mechanism, is in sharp
contradiction with the common understanding of the spin-down process of pulsars.
The currently inferred magnetic field strengths of all radio pulsars are in fact based
on the opposite assumption, namely that the torque is independent of the inclination
angle. The well-known theoretical justification for this, following Goldreich & Julian
(1969), is that the torque is caused by the combined effects of the magnetic dipole
radiation and the emission of relativistic particles, which compensate each other for

the various angles of inclination [6, §].
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VORTICITY CORRECTION ON THE STABILITY OF
NEUTRON STARS

Vahid Rezania® and Roy Maartens'

t Relativity and Cosmology Group, Division of Mathematics and Statistics,
Portsmouth University, Portsmouth POI 2EG, England
1 Institute for Advanced Studies in Basic Sciences,
P.O.Box: 45195-159, Gava Zang, Zanjan, Iran

I. ABSTRACT

There has been substantial interest in the past two years in the possibility that unstable
r-modes of rapidly rotating neutron stars may provide a source of gravitational radiation
detectable by LIGO-style interferometers, and also that such modes may determine the
maximum possible rotation rate for neutron stars.

Present treatments of the r-mode instability possess a number of weaknesses: they do not
incorporate general relativity in the model of the neutron star, they use a thermodynamic
model for the neutron star fluid that is not compatible with special relativity, they largely
ignore superfluid effects, etc.

In this paper we address one of these weaknesses, by utilizing a thermodynamic model
for the neutron star fluid that takes the coupling between vorticity and shear viscosity into
account. Navier-Stokes theory has been used to calculate the viscous damping timescales
and produce a stability curve for r-modes in the (Q,T) plane. In Navier-Stokes theory,
viscosity is independent of vorticity, but kinetic theory predicts a coupling of vorticity to
the shear viscosity. We calculate this coupling and show that it can in principle significantly
modify the stability diagram at lower temperatures. As a result, colder stars can remain
stable at higher spin rates.
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-THE STABILITY OF FILAMENTARY MOLECULAR CLOUDS

Jamshid Ghanbari and Mohsen Shadmehri
Physics Department, University of Mashad, Iran
E-mail: ghanbari@sciencel.um.ac.ir

Since filamentary structures are common (e.g. Schneider & Elmegreen 1979; Wiseman
1994), the study of the evolution of such structures and their substructure is important
for understanding the processes involved in star formation. We study the linear
evolution of small perturbations in filamentary molecular clouds.

Most previous work has focused on the instabilities in uniform density fluids (e.g.,
Langer 1978; Pudritz 1990). Gehman et al. (1996) introduced a turbulent equation of
state to the problem, but they used a “logatropic” equation of state. Recently,
theoretical studies of turbulence in molecular clouds lead to a polytropic law for the
turbulent contribution to the pressure (Vazquez-Semadeni et al. 1998). In our work a
phenomenological model is adopted for the wave pressure in which the turbulent
pressure obey a polytropic law. We numerically determine the dispersion relation and
the form of the perturbations in the regime of instability.

Though several studies on isothermal clouds with non-uniform magnetic field have
been performed (Nakamura et al. 1993, 1991), the effects of turbulence in presence of
such a field have yet to be investigated. We studied the effects of turbulence on the
stability of filamentary molecular clouds with non-uniform magnetic fields. Finally, we
discuss the implication of these results for star formation in molecular clouds.
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ABSTRACT: '
This work describes the methods of calculating the effect of scattered light
originoting in the terrestrical atmosphere or the observing instruments in
observations of facula. we performed an entended analysis of these effects
indetail.
A conceptional discussion and a mathematical description of scattered light is
presented, as well as a summary of the sources and magnitude of scattered
radiation. to obtain data from observed figures of facula in five different
wavelenghts, image processing Method was used. eventually we calculated the
o for every and each of the weve lenght cuves and draw a ¢ curve regarding
the value of W.L.(%). acording to this curve the value of ¢ varies for the 'S,
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Photometric analysis of the August 11, 1999 Solar corona.
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“ECLIPSE OF AUGUST 11, 1999”
WHITE-LIGHT IMAGES AND SIMULATANEOUS

EIT/SoHO OBSERI/ATIONS
BY: A. Adjabshirizadeh

Center For Astronomical Resarch & Khadjeh Nassir Addin Observatory,
University of Tabriz, Iran

ABSTRCT

Preliminary and qualitative results of the last Solar total Eclipse (August 11 th,
1999) are Presented: ground observations preformed in chadegan (Iran) with a radial
gradient filter in white light, are compared to space observations obtained
Simultaneously from EIT/SoHO and Shortly after the totality from YOHKOH.
Correlations between the data sets are tentatively interpreted.

We concentrated our imaging experiments on the intermediate white light corona
(between the very inner corona, where loops and jets dominate, and outer corona,
where the outward flow dominates) which cannot be measured from space due to the
vignetting by occulting systems. We took images using a radilal gradient filter of 150
mm diameter and a 20 cm dimeter lens of 3 m focal length. Exposure time (on 100
ASA color film) is 10 s. The radial gradinent fiffer is chosen in order to compensate

the average radial gradient due to a constant hydrostatic temperature of 1.5 106 I
These data are required to complement spaceborne observations to provide precise
measurements of plasma densities in the main part of the corona. High spatial
resolution imaging is an other advantage of the method. A complimintary experiment
yieldes a sequence of 35 short exposure images on color film, taken without any radial
filtering a focal lenght of 1.5 m, showing the lowest emission of the “cool” corona
(dominated by Hot and D3 emission).

1- Delaboudinier et al., 19935, Solar physics, 162, 291.

2- Delanee C., Delaboudinier J-P., Lamy P., 1999, A & A, (Submitted).

3- Geougakilas A., Koutchmy S., Alissandrakis C., 1999, A & A, 341, 610.

4- Hirayama, T. 1972, Solar physics, 24, 310,

5- Mariska, J.T., 1992, “The solar Transition region”, Cambridge university press.
6- Moses, D. et al., 1997, solar physics, 175, 571.

7- November L., Koutchmy, S., 1996, APJ., 446, 512.
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' CLASSIFICATION OF THE OBSERVED RADIO SOURCES
OF THE NORTHERN SKY AT 5 GHz BY THEIR SPECTRAL
INDICES

Habibollah Asareh

Department of Physics, Shahid Chamran University, Ahwaz, Iran

I. ABSTRACT

The 5 GHz JB ground-based interferometer produces low resolution data on Galactic and
extra-galactic sources. The instrument is a fixed transit for which the Earth’s rotation
provides scanning in RA (Northern sky).

The observations have reached levels where confusing signals due to discrete radio sources
or diffuse Galactic emission from dust, free-free emission and synchorotron radiation domi-
nate the measurements and have to be removed.

By comparison of the data with the low-frequency 408 MHz data, the spetral index at
high Galactic latitude was determined. the mean spectral index in this region was 2.8. Using
these results the sources were categorized as synchorotron and free-free objects. These maps

can be used not only in radio survey but also in all Galactic and extra-galactic researches
to distinguish the all sky objects.

II. REFERENCES
1. Melhuish, S. J., et al., 1997, MNRAS, 206, 48.

2. Readhead, C. S., Lawrence, R., 1992, Annu.Rev.Astrophy., 30, 653.
3. Asareh, H., 1997, Ph.D. Dissertation, University of Manchester.
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- The relationship between the solar and lunar limbs
at seconc or third contact during a solar eclipse is shown.
The distance XX' represents the distance the solar limb
is from the mean lunar limb at the time of true contact. The
figure shows the relationship for both total and annular
cclipses. The radial scale is magnificd approximately

70 times,
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Analytical solution of nonlinear dynamical
equations in molecular interstellar media at quasi
hydrostatic equilibrium.

S.Otarod &J.Ghanbari
Ferdowsi University, Mashhad ,Iran
email: otarod@scincel.um.ac.ir

November 28, 1999

Abstract

We study the evolution of interstellar matter at quasihydrostatic equi-
librium.In this way we consider molecular clouds at low temperature and
at situations that the cooling function can be considered to be a linear
function of temperature.Also in our analysis we neglect the effects of con-
duction.Using these assumptions we discuss the conditions at which these
media can be nonstable as a result of gravitational effects and cooling
mechanisms in them and also the evolutionary path they follow in time.
We use The method of separation of variables to solve the governing non-
linear hydrodynamical equations in interstellar media.In addition to the
physical results that we extract from our analysis we can also present the
mathematical methods that will help us to solve some of the nonlinear
equations that we will come to in the article analitically.More over, we
will have a discussion on the capabilities of seperation of variables in solv-
ing the nonlinear equations analitically not only in this spacial case but
in almost a wide veraiety of different cases.The last thing which will be
discussed is how to derive the secondary solutions from primary solutions
that are found by using seperation of variables.

1 References
1-Ferrara.A.Shchekinov.Yu.1993,Ap.J 417,597

2-Field.G.B.1965,Ap.J,142 531
3-Meerson,B.1989,Ap.J,374,1012
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