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New insights into the puzzle of strong CO absorption features on the spectrum of
massive galaxies from the study of a prototype relic galaxy

E. Eftekhari'?3, F. La Barbera*, A. Vazdekis??, M. Beasley??
1 School of Astronomy, Institute for Research in Fundamental Sciences (IPM), Tehran
2 Instituto de Astrofisica de Canarias (IAC), Tenerife
3 Departamento de Astrofisica, Universidad de La Laguna (ULL), Tenerife
4 INAF-Osservatorio Astronomico di Capodimonte, Napoli

Abstract
While at optical wavelengths, galaxy spectra maitch well with state-of-the-art synthetic stellar population moadels,
the near-infrared (NIR) spectral range poses a challenge. massive early-type galaxies (ETGs) show CO
absorption features in their H- and K-band spectra, which are systematically stronger than all current model
predictions. This mismatch has been attributed to intermediate-age stellar populations dominated in this spectral
window by cool stars (e.g. TP-AGB). However, the evidence is not robust, and the scenario contrasts sharply with
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the rather old populations inferred from the optical range. One way to test this claim is by comparison of CO
spectral indices for ETGS and for the so-called "relic galaxies”, i.e. systems that have been shown to host very
ola, “pristine” stellar populations at all galactocentric radii. Lacking intermediate-age stellar populations, relic
galaxies provide us with a unique opportunity to adadress the origin of strong CO absorptions in ETGS. In this
work, we utilized the prototype relic galaxy NGC1277 and compared the CO absorption features of this galaxy
with the ones of a representative sample of massive ETGS. We showed that the CO lines in both systems have
similar strengths, significantly stronger than the predictions of stellar population synthesis moadels. We concluded
that intermediate-age stellar populations in massive ETGs are not the culprit of the strong CO absorptions.
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Study of Radio—IR Correlation in 1C 342

Nasirzadeh, Mohammad Rezal? ; Tabatabaei, Fatemeh?®; Heesen, Volker?; Beck, Rainer*

1School of Astronomy, Institute for Research in Fundamental Sciences (IPM), PO Box 19395-5531, Tehran, Iran
2 Kharazmi University, Faculty of Physics ,Karaj, Iram
¥ Hamburger Sternwarte, Universitat Hamburg, Gojenbergsweg 112, 21029 Hamburg, Germany
4 Max-Planck Institut fiir Radioastronomie, Auf dem Hiigel 69, 53121 Bonn, Germany

Abstract

The tight and global correlation between the cm radio and infrared (IR) fluxes has been linked to star formation
in galaxies. Resolved studies on sub-kpc scales however indicate that the correlation can also be as tight in non-
actively star forming ISM due to a coupling between the gas and magnetic field. It has been also shown that the
smallest scale the radio-IR correlation holds depends on the propagation length of cosmic ray electrons. As such,
we would expect to see a change in the correlation in terms of both slope and its smallest scale with frequency
taking into account that different frequencies trace different generation and ages of cosmic ray electrons. We
investigate this in the nearby galaxy 1C342 using the LOFAR LoTSS data as well as the higher frequency VLA
and Effelsberg observations of the radio continuum emission along with the Herschel and Spitzer IR data. The
proximity and face-on view of 1C342 ideally help us to understand the interplay between the magnetized ISM and
massive star formation in the ISM.
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Effects of the Local Density of Clusters on the Formation and Evolution of Dark
Star Clusters

Seyed Mojtaba Ghasemi, Hosein Haghi, Ali Rostami Shirazi, and Akram Hasani Zonoozi

Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-66731, Iran

Abstract

Present studies justify dark star clusters as predicted, new type of compact stellar populations. Due to the existence of a dense subsystem
of black holes in the center of the dark cluster, the probability of super elastic collisions of black holes is very high. As a result of these
collisions, neutron star-black hole binaries or multiples are formed, which makes dark clusters excellent sources for gravitational wave
observations. Numerical calculations show that there are many important factors that make effect on the dynamical evolution and depletion
rate of these clusters. In addition to the initial number of stars, the total mass and half-mass radius which can determine the initial densities
of a cluster, another parameter called the primordial (or early) mass segregation (PMS) is also effective on the density of the clusters’
center. A high PMS factor means that the central density of heavy stars is very high at the very first years of the cluster's life. The presence
of this component in the cluster causes the black hole subsystem to form much faster and as a result, light stars leave the cluster sooner
and the cluster dissolves faster. The results of the N-body simulations show that the increase of the initial central density of the cluster, in
contrast to the increase of the initial density of the cluster, causes a decrease in the life of the cluster. Also, an increase of 1 unit of the
PMS coefficient can increase the percentage of time in which the cluster was in its dark phase up to 2 times. Decreasing the initial density
of a cluster or increasing its PMS factor causes the dark cluster phenomenon to be visible at greater distances from the center of the
galaxy.

Keywords: Dark Star Cluster, Density of Cluster, Primordial Mass Segregation, Black Hole System
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PHANGS-JWST First Results: The 21 um Compact Source Population

H. Hassani 1, E. Rosolowsky 1, Adam Leroy 2, PHANGS collaboration
! Department of Physics, University of Alberta, Edmonton, Alberta, T6G 2E1, Canada
2 Department of Astronomy, The Ohio State University, 140 West 18th Avenue, Columbus, Ohio 43210, USA

Abstract

We use PHANGS-JWST data to identify and classify 1271 compact 21 um sources in four nearby galaxies
using MIRI F2100W data. We identify sources using a dendrogram-based algorithm, and we measure the
background-subtracted flux densities for JWST bands from 2 um to 21 um. Using the SED in JWST as well
as HST bands, plus ALMA and MUSE/VLT observations, we classify the sources by eye. Then we use this
classification to define regions in color-color space, and so establish a quantitative framework for
classifying sources. We identify 1085 sources as belonging to the ISM of the target galaxies with the
remainder being dusty stars or background galaxies. These 21 pum sources are strongly spatially associated
with H 1l regions (> 92% of sources), while 74% of sources are coincident with a stellar association defined
in the HST data. Using SED fitting, we find that the stellar masses of the 21 pum sources span a range of
102 to 104 M ® with mass-weighted ages down to 2 Myr. There is a tight correlation between attenuation-
corrected Ho and 21 um luminosity for Lv,F2100W > 10°" 9 W Hz—1. Young embedded source candidates
selected at 21 pum are found below this threshold and have M* < 103 M ®.

Introduction

Dust grains and polycyclic aromatic hydrocarbons (PAHS) in the interstellar medium (ISM) play a central
role in shaping the radiation field in galaxies, converting short-wavelength light from stars and other
emitters into long wavelength emission in the infrared [1]. The mid-IR emission observed by JWST is
generated by small dust grains, which are heated stochastically to temperatures of =100-150 K to emit
photons at mid-infrared (5 < Mum < 60) wavelengths [2]. PAHs re-emit absorbed radiation in discrete
spectral band features from 3 <)/um < 21, which correspond to the stretching and bending modes of bonds
in the large molecules [3]. Because the IR radiation is significantly less affected by absorption, dust and
PAH emission provide a vital low-extinction view into the densest regions of galaxies. Understanding the
nature of the correlation between star formation and the mid-IR has been challenging because the resolution
of the previous generation of observatories had comparatively poor resolution: 6".5 for the Spitzer/MIPS
24 um band and 11".9 for the WISE 22 um band. The study of individual star forming regions at <100 pc
scales was thus limited to the Milky Way, the Local Group, and the nearest (d < 3 Mpc) galaxies. These
moderately resolved extragalactic studies suggested that the PAH emission tends to be found at the edges
of H 11 regions, which is supported by the high physical resolution observations of individual Milky Way
objects. Given the close link between star formation and the IR emission, extragalactic observations have
used the mid-IR to identify compact regions of star formation. This paper explores the relationship between
compact sources seen in MIRI 21 pum observations and other tracers of star formation. We use JWST
observations of the first four galaxies to be observed for the Physics at High Angular resolution in Nearby
GalaxieS (PHANGS) Treasury program in the near- and mid-IR. We combine these new observations with
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the rich set of supportlng data about the star formation process gathered as part of the PHANGS surveys
We aim to understand the nature of the compact 21 um sources seen in the JWST imaging data, extending
the studies from the Local Group to a more diverse set of star-forming environments and determining if
these sources include a set of truly embedded star-forming regions. But even with the 0.67 FWHM of the
21 um filter with JWST, these maps are not resolving individual stars or even stellar clusters. We thus face
a challenge of how to identify and extract a uniform set of regions.

NGC7496

Figure 1. RGB maps of NGC 7496 (top left), NGC 0628 (top right), NGC 1365 (bottom left), and IC 5332 (bottom
right) at wavelengths of 21 pum (red), 10 pm (green) and 7.7+11.3 pum (blue). The red zoom-in windows show peaks
at 21 um (black circles), background galaxies (red diamonds), HII regions (blue squares), stellar associations (gray
stars), and compact stellar clusters (orange stars). In total 1271 sources are found throughout the images but we only
show symbols in the inset images to reduce crowding. We also highlight some representative background galaxies in
the blue zoom-in windows, showing the F200W data at its native resolution.
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Figure 2. The SED of ISM sources (left) and eye-confirmed background galaxies stars (HZ STAR; right). We only
consider the sources that have > 5¢ detections in all (JWST+HST) bands: 384 ISM sources and HZ or STAR sources.
The grey lines represent the SED of each object, and the solid colored lines show the mean of all SEDs for each
individual galaxy.

Compact Source Identification and Photometry

To extract compact sources from the MIRI 21 um data, we use the astrodendro software package. We adopt
this approach instead of a point source (star) identification approach because of the extended diffuse
structure present throughout the maps (Figure. 1) and because the ISM-tracing nature of the 21 um band
can lead to irregular morphologies even for compact sources. The highly structured shape of the F2100W
PSF adds some additional complexity that confounds many point source identification algorithms. For each
source, we measure the broad-band optical-IR spectral energy distribution (SED) using the JWST and HST
data. We convert the HST maps to surface brightness units (MJy sr*-1) and use circularized convolution
kernels generated to match the HST data to the F2100W resolution (0.”67). We sample each map at the
location of the 21 pm local maximum, and we subtract an estimate of the median background calculated in
an annulus with radii between 2x and 3x the width of the PSF. Note that these background levels are
somewhat sensitive to the size of the annulus selected because of the strongly varying backgrounds and the
possibility that the 21 pm peaks are extended. We note that we complete our analysis at a common angular
resolution but distances to our targets vary by a factor of two. Hence, our analysis imimplicitly includes
changing physical scales and different minimum recoverable luminosity between the different objects, and
we note where this effect shapes our results below. Our final catalog consists of 1271 compact sources with
188 in IC 5332, 502 in NGC 0628, 367 in NGC 1365 and 214 in NGC 7496. In addition to the JWST and
HST-based SEDs, we also sample the MUSE Ha and H maps and the ALMA CO (2-1) integrated intensity
and line width maps at the location of the 21 um local maxima. For the ALMA and MUSE measurements,
we do not perform any background subtraction. These maps are at coarser resolution (up to 1.”7 depending
on band and target and thus yield slightly smoothed estimates of the Ha, HB, or CO(2-1) that would be
measured at the JWST resolution.
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Spectral Energy Distributions

Of the 1271 compact sources, 1083 have NIRCam as well as MIRI data (recall that IC 5332 currently lacks
NIRCam imaging). Figure. 2 illustrates the SEDs for our sources. Most sources are bright at 21 um by
selection, with a characteristic “dip” at 10 um defined by the gap between the bright PAH features at 7.7
um and 11.3 um. Sources with NIRCam imaging also show the PAH feature at 3.3 pm as a “bump” in the

SED.
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Figure 3. Color-color plots of the 21 um selected sources in the MIRI (left) and NIRCam (right) bands constructed
from band ratios that highlight significant PAH emission for z = 0 sources. Dashed lines indicate loci that partition
the color-color space into sources with bright ISM emission vs. background galaxies and extreme AGB stars that lack
a PAH feature. Classifications are made by eye in examining the full SED and morphology of sources in the full
PHANGS data set. The L20 line indicates the proposed line for stellar. The green line in the right-hand plot indicates
the expected flux ratios for PAH emission.

To better understand the nature of the identified sources, we visually examined the SEDs and an atlas of
multiwavelength images showing the full set of native resolution JWST, HST, ALMA and MUSE data for
each source. We find that most sources appear to be star forming regions associated with slightly resolved
clusters or associations of reddened stars, bright PAH features, and CO or Ho emission. We refer to these
sources as “ISM” sources because their SED reflects the presence of strong PAH features, which emerge
from dust mixed with ISM material. These ISM sources are typically embedded in diffuse filamentary
structure visible in the F2100W, F1130W, and F770W bands. In Figure 2, we also show the SEDs of the
visually- identified non-ISM sources. Several of these appear to be dusty stars, likely extreme-AGB stars,
which are recognizable by a smooth SED in the near- and mid-IR with weak PAH features and a point-like
morphology in F200W. We designate these as “STAR” sources. The remaining sources appear to be
background galaxies. These have an extended shape in F200W images and no PAH features, likely because
the PAH features are redshifted out of the corresponding JWST bands. We refer to these as high-z or HafeZ
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sources (hereafter HZ; in inspiration from the Persian poet Hafez). Leveraging these visual classmcatlons
we attempt to identify color cuts that could effectively achieve the same assignments using ratios among
the MIRI and NIRCam bands. Given the prominence of PAH features in the ISM sources and their absence
or weakness in the HZ and STAR sources, we focus on the brightness of the bands with strong PAH features
relative to the nearby PAH-free bands. The resulting color comparisons are illustrated in Figure 3. In the
left panel, we plot r7 = fF770W/fF1000W vs. r11 = fF1130W/fF1000W, which normalizes the bright PAH
features in the F770W and F1130W bands by the nearby F1000W band. F1000W is expected to reflect
mostly continuum or silicate absorption. ISM-like features with strong PAH emission fall along a tight
locus with r11 = 1.25r7. These ISM features clearly separate from the STAR/HZ sources in this space and
we define a boundary r11 > 2.5 — 17, (1) r11 <r7 + 1.5 such that nearly all sources in this region are
classified as lines of sight dominated by the ISM emission. Sources outside this region lack a dip in the 10
um relative to the 7.7 um and 11.3 pm PAH features that is characteristic of typical ISM emission from
local star forming galaxies. The MIRI-based diagnostic (Figure 3, left) is 94% accurate on the 1271 sources
with measured MIRI colors. Here accuracy is defined as the fraction of correct classifications (true
negatives and true positives) compared to the by-eye SED and image classification. There still remain
notable false positives and negatives, which stem partly from complex backgrounds affecting the extracted
flux values. The NIRCam-based partition is only 88% ac- curate on the 1083 sources with NIRCam data
(recall again that IC 5332 lacks data). This lower accuracy results in substantially more false negative
classifications using NIRCam colors (128) than using MIRI colors (34). These false negatives are sources
identified as not being ISM features because of the lack of a strong 3.35 pm PAH feature but that appear to
be ISM sources in our manual assessment. If we classify a source as being an ISM feature based on having
at least one diagnostic consistent with the color cuts, the accuracy of the classification rises marginally to
95% for the 1083 sources with both MIRI and NIRCam measurements. Using the MIRI classifier, we find
that 97% of the total F2100W flux density in our catalogues comes sources classified as “ISM” across all
targets.

Conculsion

We have identified and investigated the compact 21 um source population in four nearby galaxies observed
with JWST as part of the PHANGS project. Using a dendrogram-based source identification
algorithm, we identified 1271 sources in the survey area and measured their flux densities in the JWST
bands (Section 3). By using the characteristic signature of PAH emission to make color cuts on the MIRI
and NIRCam photometric data, we are able to identify and exclude a contaminating population of dusty
stars and background high-z galaxies. This results in 1085 sources that show emission features consistent
with being ISM in the target galaxies. For these ISM-like sources, we find:

1. Multi-band SED fitting of these compact objects shows that they are associated with stellar structures
(clusters, associations) with stellar population mass 10"2 < M*/MQ® < 10"4. We find vLv,F2100W/Mx* =
98 LO/MQO with a range of +0.3 dex.

2. In each galaxy, the luminosity distribution is well described by a power-law relationship ranging over
two orders of magnitude with form dN/dLv o L. The power law ranges from 3 = —1.8 to —1.6, which
agrees well with the luminosity distribution of H 1l regions and the mass distribution of young clusters in
previous work.
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3. The 21 um sources are nearly always spatially co-incident with an H Il region (> 92% of sources) The
spatial correlation with stellar associations identified in HST is also strong (74%), and both of these
correlations are significantly stronger than random association.

.»,“\r—.\rf—w

4. The luminosity of the 21 pum correlates linearly with the attenuation-corrected Ho emission over ~ 3
orders of magnitude in luminosity. However, there is a tail of sources with low 21 pum luminosity that are
underluminous in Ha emission. These may correspond to embedded sources. However, potential embedded
sources are comparatively rare and not uniformly linked to bright CO emission as would be expected if
they were young massive clusters.

5. While the 21 um sources are strongly spatially associated with H Il regions, they are also associated with
molecular clouds, as would be expected for these regions forming inside GMCs in a standard model of star
formation.

As a “first-order” approximation, the 21 pm compact sources seen by JWST are H Il regions that are already
12 optically visible. However, only 14% of the H Il regions have an associated 21 um source. The 21 um
sources are preferentially associated with the bright H Il regions and the low fraction of association seems
to arise because the PHANGS-MUSE catalog of H Il regions is more sensitive than these initial 21 pum
catalogs. This work demonstrates the capability to use broad band mid-IR imaging to efficiently identify
the full set of compact star forming regions in a galaxy.
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Investigation of Mgn — ¢ relationship in Dwarf galaxies

Reza Hamrahi!, Amir Nezam Amiri>®4, Amir Hossein Khoram*®, Saeed Tavasolit
! Physics Department, Kharazmi University, Tehran
2 Dipartimento di Fisica e Astronomia, Universita di Firenze, Fiorentino (Firenze), Italy
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Abstract

The Mgn — o relationship has been long discussed, but it is unclear in the dwarf galaxy mass regime, in part
due to the limits in observations. We aim to investigate Man — o in this galactic mass regime in different
environments and redshifts by using the IlustrisTNG (TNG50-1) simulation and compare it with previous
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observational works. Our studies show that these galaxies are sensitive to the environment and the

regulation of their scaling relations depends on the environment instead of internal parameters.
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The Excitation Sources of lonized gas in Two Dwarf Galaxies: Mrk 370, UGC
8313

B. Zarei Jalalabadil, A. Abedit, A. V. Moiseev??
! Department of Physics, University of Birjand, Birjand
2 Special Astrophysical Observatory, Russian Academy of Sciences, Nizhnij Arkhyz, 369167 Russia
3 Space Research Institute, Russian Academy of Sciences, Moscow, 117997 Russia

Abstract

The observed line-of-sight velocity dispersion - o - characterizing the turbulent motions of the ionized gas
can be due to various causes such as virial motions in the galaxy's gravitational potential, the effect of
expanding shells on the gas, or, more generally, energy injected into the interstellar medium by star-
forming processes. Various factors influence on the value of line flux relations with different excitation
mechanisms.

We considered the "BPT-c" relation to determine the ionized gas excitation in several nearby star-forming
galaxies. Distributions of the velocity dispersion are obtained from the scanning Fabry-Perot
interferometer observations at the SAO RAS 6-m telescope, whereas the emission-line ratios are calculated
from the archival long-slit spectroscopic data. The results of this study are reported for Mrk 370 and UGC
8313.
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Simultaneous solution of the light curve and the radial velocity of the contact
binary FP Boo
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Abstract

The eclipsing binary system (FP Boo BD +43 2523, HIP 76970) is a system with a near-critical mass ratio and of F
type. This binary system was photometry by the TESS database (data collected by NASA's Space Telescope, which
was launched on April 19, 2018). By simultaneously solving the light curve and the radial velocity curve by the
PHOEBE program, the physical and geometrical parameters of the system have been determined. The asymmetry of
the light curve has been resolved by placing a cold spot on the primary star that represents its magnetic activity.
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A Study of kink waves in magnetic flux tubes in presence of resistivity

Zanyar Ebrahimi
Research Institute for Astronomy & Astrophysics of Maragha (RIAAM), University of Maragheh, Maragheh

Abstract

Kink oscillations in the solar coronal flux tubes are one the best seismological tools for estimating the
unknown parameters of the solar corona. Here, we study the effect of resistivity on the linear evolution of
magnetohydrodynamic (MHD) kink waves in magnetic flux tubes with transverse inhomogeneity in the
plasma density. In thin tube thin boundary approximation, we obtain the well-known resistive spectrum of
Alfvén continuum modes with a semi-analytical method and study the relative importance of the eigenmodes
in the spectrum. As shown in previous studies, the quasi-mode solution of ideal MHD appears as an
eigenmode of the resistive spectrum. Results show that while the internal and external homogeneous regions
of the flux tube oscillate dominantly in quasi-mode, in the inhomogeneous region in each magnetic surface
a different combination of resistive eigenmodes contributes to the perturbations.
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Photometry and light curve analysis of eclipsing binary VW Cep

S. H. Mirbozorgi'?, A. Abedi?, K. Youssefi. R%2
! Department of physics, faculty of sciences, Birjand University

2 Dr. Mojtahedi Observatory of Birjand University

abstract
This article includes the results of the optical curve analysis of the binary eclipsing system called VW
Cephei with the aim of measuring the orbital and physical parameters and examining changes from 2017
until now. This research is led to finding new facts about the behavior pattern of stains on this system. The
photometric process is done using a 14-inch Cassegrain telescope in Dr. Mojtahedi Observatory of Birjand
University (in Johnson's standard v filter). The data reduction process is done by Iris software. In addition
to Dr. Mojtahedi's observatory data, the optical curve of TESS project data has been analyzed too.
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Activity of small-scale coronal events and magnetic photospheric patches in the

northern and southern hemispheres in cycle 24

Z. Shokri, N. Alipour rad, H. Safari!
! Department of Physics, University of Zanjan, Zanjan

Abstract

Various studies have shown that different solar activity is unequally distributed in the northern and
southern hemispheres. Here, the aim is to investigate the activity of the small-scale phenomena of the solar
corona and the photospheric magnetic poles. For this reason, two instruments, AIA and HMI, have been
used during cycle 24. The results show that the southern hemisphere dominates during cycle 24 for
photospheric magnetic and coronal small-scale activity. The slope of the fitted line for the asymmetry
parameter is negative, which can be a confirmation of the 12-period asymmetry of the northern and
southern hemispheres during different cycles.
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Determining the suitable initial conditions for the birthplace of three young star
clusters using the method of dynamic evolution from the birth time to the

dissolution time
G. Safaei?, H. Haghi?, A. H. Zonoozi!, P. Kroupa??
! Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan
2 Helmholtz-Institut fur Strahlen und Kernphysik (HISKP), University of Bonn, Germany
3 Astronomical Institute, Faculty of Mathematics and Physics, Charles University, Czech Republic

Abstract
In this paper, we present the results of N-Body computations to study the dynamical evolution of three
young star clusters, the Orion nebula cluster (ONC), the Pleiades, and the Hyades. Using the state-of-the-
art NBODY®6 code, we have performed seven simulations. The initial conditions of these models are selected
based on the allowed values taken from Kroupa et al. (2001). The results of our simulations are compared
with the present-day observational characteristic parameters of these clusters. The observational
constraints include the total masses, the number of bound stars, the half-mass radii, the core radii, and the
tidal radii of the SCs. Based on the latest observational constraints a comparison of the evolution of the
characteristic parameters of the ONC, the Pleiades, and the Hyades shows that the results have good
agreement with the observational constraints for the primordial mass segregated models that have the
initial number of stars from =~ 4200 to 4500. By varying the initial conditions, we found that one of the
above models develops into an ONC-like star-forming region at age ~ 2 Myr, and with further dynamical
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evolutlon it resembles the Pleiades to a remarkable degree at age =~ 100 Myr and then, the Hyades at age
=~ 700 Myr. Finally, good agreement between our simulation results and the observational data implies
that an ONC-like cluster may have been a precursor of the Pleiades and the Hyades. Also, it seems that
these three-star clusters may be considered as the dynamical evolutionary sequence of each other.
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Investigation of period-luminosity relation for delta scuti stars using TESS
mission data

F.Afzali !, S. Doostmohammadi !, E.Ziaali?
L Faculty of physics, Shahid bahonar university of Kerman

2 Department of Physics, Faculty of Science, University of Zanjan

Abstract

The period-luminosity relation of pulsating variable stars have a long and distinct history that can be investigated for
all types of pulsating stars. This relation has been investigated for 332 delta scuti variable stars that are pulsating
variables. These stars have already been observed by ground-based telescopes and are also available in Rodriguez et
al. (2000) and Chang et al. (2013, hereafter C2013). In order to obtain a more accurate relation, the observational
data of NASA’s TESS mission, which was carried out by the space telescope, was used and the latest available data
related to the light curve of these stars in sector 5-55 were selected and parameters such as frequency the dominant
pulsation and amplitude of these frequencies were obtained, and according to the calculated parameters, the relation
period-luminosity obtained for these stars is as follows:

M, = (—2.93845 + 0.11279)logp — (1.33863 + 0.11024)
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An investigation of the dispersion effect on radio signals in the SURA-4 experiment

M. Mostafavi Alhosseini*?, M. Sabouhi ?, G. Rastegarzadeh'?
! Physics Faculty, Semnan University, Semnan
2Semnan University Radio Array (SURA), Physics Faculty, Semnan University, Semnan

Abstract

The Semnan University Radio Array (SURA) is an experiment designed to detect and investigate the
characteristics of ultra-high energy cosmic rays by analyzing the radio signals emitted from extensive air showers.
The first phase of this array consists of four log-periodic dipole antennas currently deployed on the roof of the
physics faculty at Semnan University and operates in a self-trigger mode. A comparison between simulation-
based studies and measurements is essential in investigating and determining the main characteristics of a cosmic
ray. In order to provide the necessary conditions for such comparison, it is vital to carefully evaluate any changes
in the characteristics and shape of the measured radio signals. One parameter that can introduce such changes
is signal dispersion due to the presence of various equipment in the electronic chain. The shape of the signal and
its corresponding values can be affected by possible dispersion effects and should be observed in detail. This
study investigates the effect of the devices in the SURA-4 electronic chain on possible signal dispersion.

o EE

‘ GREEN EVENT




o3¢ 1F-! oa YF—YY

/i J/’/U(fdjhf@/b

PR Y

abe b bl s posasar (Ol ladlsw 3208 Dliisd 525 b s o 03 LIl o SleS glag , aiS Ol

S SleS las Sl Sl @ a5 L D] el slile SU el 05 VU sl sla (550 53 0 4 bg onl Jlez]
s S sl 603 G s w53 85 olsh 0,208 Sla e 3L ET danly 4 Vsans sy ol e (5350
oy 4 Uls e la ol ¢ AN Galax 5l aS s4d e aB S o g e sla s Sl ol = s sl e (:L>u\ “‘\"‘d‘ L
Ll s onl 05 Sop I T 03 LT s an S s glacs iy cildd w0 S oLl SleS slag sl sl KT
SS b KT G oS b 5 Jats 50 @ a3l 3Ll 5 S s 5l ke slaelKislesT ol Jl s il
Rl 3l el s 3 sad oLl [€] Tunka-rex 5 [¥] AERA [Y] LOFAR Gl bl @ Olg e Lol e 3 AS L e
Gt ple 3L 0ok 5 sl 3,80 3l eslinnl b SleS 50 SO sla il o Sage e OSGl oS sl 0L s iolesl

Sl gy SleS sl gl ST

s Do 4 1y 3 S YYAA Jle Sl by sl s SleS Glag ol bl (sl Ol s 4 Olien ol K23 sl 4l

o g el s w Bl s S hades 8T8 5 5L 3550 Dl S (e g b sl (nl sl el o 03 ga S
o 53 5 855 S Glasn Sl s Sl a5 L 0] e e ]y 3 - s SleS Gla g Sl glaslag g,
Sl 5l Joole b 5 o (SLas S 03101 s aenslin ploil ¢ g 25 o0 a4 ook (6 Sl (lasals 5 sl slas O
st Do i Gos s e e w03 75 (5 e Sl SleS 5 SO ol Dlasila el 3 ol 5,555 Olse il
T Ohey o U LS ) ile ad ol - 0 LS Gbagn opsh Sl (leand baal 58 0 3 5 S0
J5 enas 3,8 ol 13 aalllae 3550 0T s lesl G cilime ol 130 5 das e plowil (53 5T S il ST
a3l I b S5 s JSE s i 055 8 U ol o3Y (3l and ml b o (slaesls anlie Ol Ol a3 laras
S SN 0z 53 3 sn At ole Sl b 4 Ol 5 0 35 ge Cal dher 513 S 13 s 3 se S35 el
crod Dl o1 g goly T a5l gl 53 8T ey (S 801 Ol adl 3o (3L 3b AT 3 g0l o5L31 g sl SialesT SO
oo IV] [V ] 4,8 ol ol (slaessT s Shae (63l s JUS 53 (S 801 0 s clisin jolis olS 3 ey lons
Jlazl 2050 o o 31 SC 258 S s 2050 3 WS (S8 (55 2 S0 Jolse 51 (G20 Jlead D3 G ol 23V T
el y Sl W3l o (S5 S0 s 53 Ml b 5 b ol Sl s s 55 ol WK Siog S 0ol £
6 sl UL Lalis ol Kl Ol gan il e 350 0l 5 il sl alom Sl o s pooly i S K2
Jlosh sy sbaosls s 03Y Dlomna oy ol s o B ool 03Y s e 23,5 13 als 03 28 5layags |

Aol e Ceal ol Alad o g sl slaesly i 'su{«l,ul S e 345 u,y@«sdyuwu, BE efjjjlwutfpf plas S

7 Self-trigger
8 Active & Passive

- _l_._._.‘ .
This is o
GREEN EVENT

/




o3¢ 1F-! oa YF—YY

uﬂ/id//!}rfdu"b'u“ﬂ)/b

R0 e ,
i 11101 S 4

&)baﬁbu:oub )|JL§MAJM|M):)A§QMJJ.J))4J;V54JM§W}@)LS):‘JLMSUSJ.;SJWJQL A.x.jl.hﬁd DL

u:“.\'“}‘ f\’d u:‘,ﬁ)

SRCISEP oslanal (520 S S 5 Jlaws %M\‘-{i‘qcfﬂ}‘°@-’&ij\ IS S g Olgme 515 o310l (5l
DL ‘6)’.5 b)‘..«b‘ lej" e;U.:..«\ J‘)}A 6[.&)‘JJ\J3QL,G.>D:~A RS S Wy w;)LSMbM J\.:jj; du Jhi.:.w JU.:.,M;..;) Jﬁj}; 6‘JJ ‘-":JJ:
)‘J'; &.sl.“o))‘ b)jﬁééj)fg.“ oﬁ))bf.al.&ﬂujs\ w)fW}J;lSJjbjgl: \.JCI;‘ J’:’.L")T uﬁ‘)J NG P Ajb\\ J),\}
O

SialesT ol b lasein 1V sl

B Slasia Jde I WRCK ) anki
1 uHz up to 60 MHz GPS- GPSLTD o A g
arbitrary waveforms 0 2160

to 5V (Vpp)150 MSa/s
sampling rate

2GSa/s sampling rate GPS- GPSLTD S
200 MHz bandwidth 1204C ) ’
RG213/U 50Q RG213 Siemens s
JLaslss

LS o5 assly Jel S e Sl r)'YcJL:MSl)SJASg;.ﬁ-LN): oslizal 35 90 350 CodS 3 3 9 g Gla sl s @
oIl 0T pens 5 b ciolosl Ol pl sy 8) 0 5 osbive pmed 03,8 513 bl 3use ilesl S 5 o3L L3 JLuSI S
Al) e T ) LglAJ{lSJa..N}SJ-SJAK,aV LY. 6&&5})36}‘:Myhﬂ}:em@jwwéud@j\&uéﬁ

23 8 olouil (&l 3 RS b

R 3 sl S (S gy 16l 03Y JLeSTS S ol 5 aslitl 350 31 30 kS 3 35 50 Ssls s
1 0T s 5 b el Gle sy 2 Sl 5 sk oen w58 D13 Al ssse SialasT S 65l s JLsT S
G Y 5 S bl hg 5 ale 1 B Y gle OS5 03 mae Was b okt A5 g gle I 51 plas S
W5 St 5l ke Gl o3b 53w & JiSew (SUS g Ol s (1 1235 planil (] 53 B U5k o 5k
S iy Olen 5 ol 015 4 (0) Slime Sl s b Gl ok 3512 S b G € ol 0313 (535 1 e 5 ST 0l
2 I S e Ol (655 o310 51 ol (sla a3ls (555 S b 310 5 ol s ) IS Al s & IS
iz e 0L |y JSTS LS

 Function Generator

GREEN EVENT M



a,‘\f.\wr; —vy

'/'&/L/’/"(’{JUJ"UJ’/‘/

06 - 06 | 04 -
1 ! o
04 .m. 04 | | .. .'
. ., | 0.2 - .’ T
0.2 - F N _ 0.2 ] , ] p .
> ¢ . > I \ > °
3 . . 4 | ) v 1 .
j 0.0 - F, . a8 0.0 *z E’ 0.0 1 ™ '.
o B . K] | / ° ©
< 0.2 . '. > 021 4 ‘ > . °
4 1 \ 1 o
| .. L : 4 02 4 o %
04 & i 04 ) 5 »
: ® 1m S0MHz *o “*3- Fitted curve 1m - o' | * 30m souHz .,
] Fited curve 1m ] Fitted curve 30m 1 Fitted curve 30m .
- 4
-0.6 A —_ 0.8 ————————————] g4+ = —_—
0 5x109 10x10¢ 15x10¢ 0 5x109 10x10° 15x10° 0 5x109 10x10° 15x10°
Time (s) Time (s) Time (s)

L;ﬁfa)l.bltgjza\“ JL.<36&&56‘;};«5}?MASJ&L&UM'J@W}JbMQJ&Lﬁo}'}eM)QLZJ%)wbw‘}i.i)éeﬁb\Jg..z

Ans oo 0L el fr S s 1y WS 53 (3510 aelie oy pead ol 38 0 510 SOl IS 53 ol 55 e boshast e o

W8 815 e 350 i SlesT S S s 53 g e polis e sl Rl (IS 50 (S g Olee e 2 oM

S 53 QU S5ty a5 Slome Ol bl e ¥ S L dodiosls 0L 0 B Y (sl JS 3 Lags 8 o311 ol s
il 8 Wl e JiSes SUE e Olgpe st sliS oy im0 godias OLE XSS Aas e OLET 1) 5 T 5 ) JLeS S
Wl ol et B S5 53 4S5 5b0kes Ol e de Ll Gl SIS B 3 sl gl o 3 S e SWow
ool gl s axkad ) b lasiis daulse oS 5 oale 18 31 5 ol a8 B s a4 ;0800 i sl
st 53 S Ol seias OLE 0 IS8 Culg s aul ssly Jiem Sliig Olie il Lol s s oS

Al oo SURA-A ilosl Sos iS00 o iy olalad polas 31 oaliedl

-
3¢
o —8— 1m Cable data

—&— 30m Cable data

o —&— 1m Fitted curve
* —&— 30m Fitted cutve
i
o
o
;_

N

‘(5)' -

© 9
o_
>
»
o
O_
%
©
&
‘;""I""I'"'I""I""I""
“10 20 30 40 50 60 T0

Frequency (MHz)

ST 5 Ko ST (Sla LIS 51 e o 3 S Sty Ol soe amalin 1 ¥ S0




4

oyl

53 ¢ 1F+) sog YE—YY

B0 h R eee
TR
@ —&— 1m Cable data
o —&— LNA+1m Cable data
* ] —&— Fitted curve 1m Cable data
(2] —&— Fitted curve LNA+1m Cable data
O?
=) -
x
~
)
(]
)
=) -
*
0
QP
=) -
x
5]
35 40 45 50 55 60 65

Frequency (MHz)

ﬁ}éa&ﬁ@;ﬂ)bﬂ@ﬁd\;@;ﬁ&@ Ol anglan 1 ¥ IS5

@ @ 1m Cable
e | ® BPF+im Cable
5 ® Titted curve 1m Cable data
® Fited curve BPF+1m Cable data
-]
= m
>
. ©
L
©a
o
- 4
x
<
-]
o
- 4
x
&N
o T T T T T

35 40 45 50 55 60 65
Freauency {MHz)

SA0ke A 5 g a3 LS (Shd g Oliee aemglie s £ S5

%
= ® 1m Cable data
i & LNA+BPF+1m Calbe data
g | ®  Fitted curve 1m Cable data
= @ Fitted curve LNA+BPF+ 1mCable data
X
4]

o (S)
4x1I 0® Sx‘lI 09
He—
Heb—
Hep—| H-eo—
Hep—

2x10°®

0

35 40 45 50 55 60 65
Frequency (MHz)

ols rujjl)ﬁwzj)sdtiy;u&ﬁ Olen aeglin 1 0 IS5

- _l_._._.‘ .

This is
GREEN EVENT
v




(Ul

ﬂma“

@@ @ uﬂ/ﬁ_/L/’/rﬂjr}{‘U‘u"lru‘f)/b

‘x L . 40 ‘ ‘ °J‘“f“u°é’f9—7v
TR T 20 = _ i 2 RGP -

)KQ@W}AM%}E})‘}JGJL&L&‘))}M&Q‘ﬁd)&}‘@}J.&l;-))g)w‘@bwuﬂjwduwjf))

el ol 0ls QLIS Y J g o CL:; .::ﬁ&ﬁouwﬁquuywld.{«sﬁ:ﬁ dalli |y e 35 ol Olejos eslinal

DialesT s 180N 0 sy 3 cilises b 5 3 Sa s  Sie Ol Sl YJ5u>SURA

Frequency (MHz) 40 45 50 55 60
Agyy, (s) 1.746-09 | 8.716-10 | 2.906-10] 2.906-10 | 4.36E-10
Adgp (S) 2.18€-09 | 9.196-10 | 4.84E-11] 3.58E-24 | 9.68E-11

Agyya + dogpr | 3.926-09 | 1.796-09 | 2.426-10] 1.456-10 | 5.326-10
Aoy avepr(s) 4.36E-09 | 1.166-09 | 1.456-10] 2.90E-10 | 4.36E-10

& S aoms

3,50 SURA-A gosly ialesl (Sos xSl o o3 cilises olie 3l oslizul 4t 55 g ol I Sd g il andllas ool s

e S (Shs m 53 Somme 35 Glell s o pat 4 edd S il b JSE el 4 a5 L3S S aalllas
i 3 S0 S Bl oY (3l 4t Sl ol b sls esls aglie OISl 0ol al b glaie 4 5 SleS 5 S
S e Ol Sl SO b b sk s S 1 350 233 4 ST (S5 a0l e i e ile e
2 B (Ss g Ol S 8 55 23 8 515 o) 3550 SURASA Silosl Cilises Solie 5l ams 3 gl IS
S 4 g IS Ole ald 5 s odiS Cupi Jald s ol jpa 50 e 5 deslboue JlnSTsS LIS 1 oslind 4
I S g Ol Culg 53 .03 5 S5 ) s 350 pedies b S g | VG| ien 5 it O g 5 OBl
2l LS s tasn nl 5 el s s S aloe SURAA (53T (5T 53 s g ge ol alad sl 4 53 g3l
ot ot Goo Ogmen SLeS 52 ir U bl e 4 e IS a2 3y AL eSS (53Lesl anT5 5s pY el

238 ol 3l b alen

&y
[1] Blumer, J., Engel, R., Horandel, J.R. "Cosmic rays from the knee to the highest energies.” Progress. Part. Nuclear
Phys. 63(2), (2009).
[2] Schellart, P. et al. "Detecting cosmic rays with the LOFAR radio telescope.” Astron. Astrophys. 560, A98 (2013).
[3] Fuchs, B., Collaboration, P.A. "The Auger engineering radio array." NIMA 692, 93 (2012).

[4] Bezyazeekov, P.A. et al. "Measurement of cosmic-ray air showers with the Tunka Radio Extension (Tunka-Rex)."
NIMA. 802, 89 (2015).

[5] Rastegarzadeh, Gohar., and Sabouhi, Mohammad. "SURA: Semnan University Radio Array." Experimental Astronomy
49.1 (2020).

[6] Sabouhi, M., G. Rastegarzadeh, and H. Meghdadi. "Measuring and deconvolving frequency response of SURA-4 as a
cosmic-ray radio-array experiment.” Journal of Astrophysics and Astronomy 43.2 (2022).

V[ bl s Nt AT 3" ¢ a8 el 8y ¢ e conl ke thasen (o g oot el (6 sl SURALEL S Y44 (b il 8 s ("

o IEE B

GREEN EVENT
/-




@ ut/ﬁ_,t//!}rfdwb'u“)/b
WYY - T o | L
o5t K 2, S0 a0l Jlo ol o (S5 51 OLEKES (gt

%3¢ 1F-) oa YF—YY

‘Jml&wg‘dpw“x‘gl;w:ﬁ ANSTI IRV ES

Ol i o2l K 4 05,5

s S~

-

u.w‘?[.dj &JJ&&J}Mﬁ/})}b}/a,uCW/&&;}j u,-r[w//u/.kw[:j ‘5_},\4.; ‘ﬂjfﬂ 44:\2 A S LAUWJ;JJL@JL;MM) £ ajjﬁ J/JJ
i g 3,5 o pezmeio CleDb] 3 55 o oslized SDSS LSS slooshs a0 by o pslas 1 sbie sl . ol als y (KNN) Co i ol K (5,550
lolid @ 3 sl 43 deo s Ve sl s b osddiat L dile 55 e ools i 3ol KNN olisS (gulidids 4 o 4eonloes (S o) Koy slayleis

b et 4l o I Ssgree pslal

Galaxies classification from Hubble image features based on
the k-nearest neighbors' algorithm

H.Ghaderi?, P.Garavand?, H.Safari*, N.Alipour*
! Department of Physics, Zanjan University, Zanjan

Abstract

Here, the classification of galaxy images in three types, spiral, elliptical, and irregular, has been done based on
the characteristics of the deviations from Zernike moments and the k-nearest neighbors (KNN) machine learning
algorithm. For this purpose, SDSS galaxy data images are used. The Zernike moment information for each image
(528 features) is calculated and trained to the KNN classifier. The machine-generated about 70% accuracy results
in the first try to identify unknown images from all three types of galaxies.
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spectroscopy. Astronomy & Astrophysics, 643, A177.
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Mass-to-Light Ratio, Color and Remnants Mass of Dwarf Galaxies in the Integrated
Galactic Initial Mass Function Theory

M. A. Moradhaselil, A. Hasani Zonoozi!, H. Haghi
! Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan

Abstract

According to studies, dwarf galaxies are formed in two ways: The first, for which the mass-to-light ratio is low,
form during the interaction of large galaxies. The second, are formed and evolved from clumps of dark matter in
the early universe. The mass-to-light ratio in this type is larger than the other. The main challenge, which
simulation even cannot explain, is the high mass-to-light ratio in some dwarf galaxies. This study used the stellar
population synthesis method to prepare a reference catalog of dwarf galaxies’ main parameters (i.e., mass,
spectrum, temperature, luminosity, absolute magnitudes, color, mass-to-light ratio, metallicity, and mass of the
remnants). The results were obtained using the standard and integrated galactic initial mass functions, based on
different star formation history: constant and exponential declining Star formation rate. The findings of this study
enables the comparison of new observations from dwarf galaxies and extract their basic Astrophysical properties.
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Structure formation in Gauss-Bonnet cosmology

Farsi, Bita; Sheykhi, Ahmad

Department of Physics, College of Sciences, Shiraz University
Biruni Observatory, College of Sciences, Shiraz University

Abstract

In this paper, we explore the effects of Gauss-Bonnet (GB) coupling parameter on the growth of perturbations in
the early stage of the universe. We consider a flat universe with cosmological constant, and explore the linear
perturbations by adopting the spherically symmetric collapse formalism. We observe that the growth of matter
perturbation increases with increasing the GB coupling parameter.
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Effect of Hot Neutron Matter on the Neutron Star Structure in Scalar Tensor Gravity

F. Rahimi, Z. Rezaei
Department of Physics, Shiraz University, Shiraz 71454, Iran
Biruni Observatory, Shiraz University, Shiraz 71454, Iran

Abstract

In this paper, we investigate the effect of hot neutron matter equation of state on the scalarized neutron star
structure. Applying chiral sigma model, we describe the equation of state of neutron matter at finite temperature.
We calculate the structure of hot neutron star in the scalar tensor gravity and study the spontaneous scalarization
in this star. Besides, the influence of hot neutron matter on the central scalar field and the star mass is explored.
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The SPARC galaxies and the External Field Effect of MOND

! Hamed Fazel Modarres , 2 Hosein Haghi

'Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), PO Box 11365-9161, Zanjan, lran

2Helmholtz-Institut fur Strahlen und Kernphysik (HISKP), University of Bonn, Nussallee 14 —16, D-53115 Bonn, Germany
Abstract

In any theory of nonlinear gravitational dynamics such as MOND, the principle of strong equivalence is violated,
while Newtonian dynamics is linear and obeys the principle of strong equivalence. As a result, the gravitational
dynamics in the system remain under the influence of the external gravitational field in which the system is
immersed. This is a good option for testing the MOND dynamics, which is known as the external gravitational
field effect (EFE). Of course, most researchers do not consider the external field's effect in studying the spiral
galaxy curve. In this study, we theorize the periodic curve of galaxies from the SPARC data set by considering
the external gravitational field's effect and comparing the results with observational data. In the next step, we will
look for proper candidates as the source of the external gravitational field for the sample galaxies.
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UGC08490 0.08370:033 1.475+0.081 0.23 0.997%30%3 0.24
NGC5055 0.21+0003 046670001 464 0.32513:001 39.19
NGC3198 0.186+0-005 0.675+3:007 1.02 0.442%5:802 9.38
NGC2998 0.33270029 0.717+0:02¢ 3.05 04038008 6.58
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Comparison of the formation time of the inner and outer parts of galaxies using spatial star
formation history analysis

Mohammad Riahi Zamin®2, Moein Mosleh?
! Department of Physics, School of Science, Shiraz University, Shiraz
2 Biruni Observatory, School of Science, Shiraz University, Shiraz

We study the formation time of the stellar mass assembly inside and outside of the galaxies. The galaxies are selected from
the Hubble Space Telescope observations within the redshift range of 0.5 and 0.7 and the with the stellar mass of Log(M*)
> 10.4 solar masses. Using pixel-by-pixel spectral energy distribution (SED) fitting, the total star formation histories of the
inner (<3 kpc) and outer regions are constructed and hence their stellar mass assembly histories are estimated. The results
show that the inner regions are formed faster than the outer regions (regardless of their star-formation rates). Moreover, the
central regions of the star-forming galaxies are formed about 400 Myr earlier than the outer regions at these redshifts. The
result indicates the inside-out formation scenario of the galaxies.
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Investigating Millimeter Emission in Nearby Galaxies: NGC2146 and NGC2976

G. Ejlali, F. S. Tabatabaei , and collaborators from IMEGIN Consortium
School of Astronomy, Institute for Research in Fundamental Sciences (IPM), Tehran

Abstract

Observing galaxies in millimeter continuum emission is vital to study the physical properties of the dusty
interstellar medium as it provides constraints on the low-frequency end of the dust spectral energy distribution
(SED). We present observations of NGC2146 (starburst spiral) and NGC2976 (peculiar dwarf) with the NIKA2
camera on the IRAM-30m telescope, as part of the IMEGIN project. Combined with available FIR and radio
continuum observations, we model the radio-to-infrared SEDs of these two galaxies, both globally and locally,
using a Bayesian method. The total dust mass estimated is (4.88 + 0.5) x 10”Mg and (1.02 + 0.1) x
10°Mg in NGC2146 and NGC2976, respectively. We find a Galactic value for the dust emissivity index in the
center of NGC2146 decreasing towards its outer disk. It is however flatter and smoothly distributed in NGC2976.
We present calibration relations between mm emission and star formation rate (SFR). We also present a dust-to-
gas ratio (DGR) map for NGC2976 and find a reverse relation between DGR and dust temperature. Lastly, we
deduce an important role of the radiation field and star formation feedback in the shattering and dissociation of
dust grains and the molecular-to-atomic gas ratio in the dwarf galaxy.
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Interstellar medium and Star formation in NGC 1316

Mesgari, Haleh'? ; Tabatabaei, Fatemeh?; Riazi, Nematollah?

1School of Astronomy, IPM, Tehran, Iran.

2 Physics Department, Shahid Beheshti University, Tehran, Iran.

Abstract

NGC 1316 or Fornax-A galaxy is the fourth brightest radio source in the sky. It is an elliptical galaxy and the
brightest member of the Fornax cluster. Giant radio lobes, dust lanes, AGN and central super-massive black
hole are all features of this galaxy. Studying this source in radio wavelengths is very useful since NGC 1316 is a
radio galaxy. Also separating the thermal free-free component from non-thermal emission is helpful for
studying its electromagnetic field features such as polarization. This separation would also help us to measure
the star formation rate of the galaxy. In this project we have studied NGC 1316 galaxy by using the multiple
data sets in various bands.
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Probing the Magnetic Field Structure in Gamma-Ray Bursts via Polarization
Measurements

Soroush Shakeri !, Liang Li 2
1 Department of Physics, Isfahan University of Technology, Isfahan 84156-83111
2 |CRANEL, Piazza della Repubblica 10, 1-65122 Pescara, Italy

Abstract

The origin and structure of magnetic fields in GRB’s jet are among the most important open questions regaraing
the nature of GRB central engine. Here, we are going to consider the crucial role of the polarization
measurements of the high-eneqy emissions in order to probe the magnetic configuration of GRBs. Different
degrees of polarization across wide enerqy bands are predicted by various emission models owing to different
magnetic field structures. While the presence of a globally ordered magnetic field is essential in order to generate
high-degrees of linear polarization, a high degree of polarization is also possible in the presence of a random
magnetic field aue to the geometrical effects. Therefore various upcoming high-sensitivity gamma-ray polarimeter
are essential tools to test the prediction of different GRB models.
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SIMULATION OF CORE COLLAPSE SUPERNOVA EXPLOSION BY NEUTRINO
LEAKAGE

Khodayar Taghiniyarami?, Alireza Khesali*
Theoretical Physics Group, Physics Faculty, University of Mazandaran
Abstract

Neutrino leakage method for simulation of core collapse supernova is considered in this
literature in 2D for stellar progenitor of 15Mo. The resolution of the simulation is about
488m of mesh size near the central neutron star. By comparison of the neutrino leakage
by those methods which evolve the neutrinos Boltzmann distribution function, one can
provide the explosion in the manner that is called neutrino heating in the gain region and
revival of the stalled accretion shock front..
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The mass fallback rate relativistic accretion disk (TDEs), case study: around the

massive black hole

A. GHasemi?, J. GHanbari', M. Moeen Moghaddas?
! Department of Physics, Khayyam University of Mashhad, Mashhad
2 Department of Sciences, Kosar University of Bojnord, Bojnord

Abstract

In this article, we investigate the mass fallback rate in tidal disruption events by determining the non-relativistic
and specifically relativistic polyentropic gas pressure. The mass fallback rate is investigated in complete
disruption without rotation and rotation in Newtonian mode, non-relativistic and especially relativistic modes.
The figures show that in the complete disruption without rotation in the early times we have an increase in the
fallback rate of material and in the later times decrease and stabilization of the mass fallback rate,. In the
prograde stellar spin increases the peak of mass fallback rate whereas the retrograde stellar spin decreases the
peak of mass fallback rate, and in the following times, decrease and a constant amount of mass fallback rate for
both disruption states. In the logarithmic Study derivative taken in both states of disruption, first an increase and
then a decrease and a sharp decline of the material in the last times.

Key words: mass fallback rate - tidal disruption events- non-relativistic and relativistic polytrophic.
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Magnetic Field Morphology in the Clumps of Infrared Dark Clouds

A. Shsrifil, M. Nejad-Asghar?
! Mazandaran University, Babolsar
2 Department of Physics, Mazandaran University, Babolsar

Abstract

Dark infrared clouds consist of a number of massive Clumps, each of these Clumps can be the birthplace of stars
individually or in clusters. It is obvious that the magnetic field plays an important role in the process of cluster
evolution and star birth.

The degree of polarization of light caused by clouds is influenced by the direction and strength of internal
magnetic fields. Therefore, researchers can determine the intensity of magnetic fields by measuring this
polarization. Therefore, some people have tried to determine the intensity and morphology of the magnetic field
in different regions of dark infrared clouds. In this project, we tried to draw the magnetic field morphology of
three Clumps of dark infrared cloud G34 using numerical calculations and simulation and programming.
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Generation of the CMB Circular Polarization due to Axion Field Effects

D.Lohrabi; S.Shakeri
Department of Physics, Isfahan University of Technology, Isfahan, Iran

Abstract

In this paper, our goal is to investigate the effect of the axion field in the mass range of 10733eV <m <
10727¢V on the circular polarization of the cosmic microwave background (CMB) radiation. For this purpose,
we first review Maxwell's equations in the presence of axion field and obtain the equation of electromagnetic
wave propagation. Then, we briefly discuss the evolution of the axion field in the early universe for different axion
masses and its effects on the generation of the CMB circular polarization is considered. We find that the sizable
amount of the circular polarization can be produced due to the axion-photon interaction in the early universe.
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Derivation of the radial velocity curve from the light curve of a binary system with a
pulsating companion

M. M. Parsa" ", A. Abedi" ",
'Department of Science, Birjand University, Birjand
Dr Mojtahedi Observatory, Birjand University, Birjand

Abstract

The frequency of brightness changes of pulsating stars when they are found in binary stars is modulated due to
the Doppler effect caused by the orbital motion. For each pulsation frequency, this manifests itself as an orbital
frequency-separated multiplet in the amplitude-frequency spectrum of the star. We used the theoretical
relationships obtained in the references and the data to using the Fourier transform to obtain some parameters
of a binary system, including the mass function, the imaged semimajor axis, the transit time of the periastron, and
the period of the orbit, which Traditionally, it is obtained from the radial velocities of spectroscopy. This is a new
method that even calculates the radial velocities themselves from the Doppler shift of a pulse frequency, thus
eliminating the need to have a spectrum. Then we test this theory with the binary system KIC 4150611 with Kepler
satellite data.
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Radio study of Active Galaxy

F. Honarvar'?3
! Department of Physics, University of Pune-411007
2NCRA - TIFR, Pune-411007
3Physics&Astrophysics teacher of Shiraz2 EDU

Abstract

AGN refers to the existence of energetic phenomena in the nucleic or central regions of galaxies which cannot be
attributing clearly and directly to stars. [9]

In this paper after introducing the Radio astronomy, we have observed with the VLA (Very Large Array radio
telescope), a sample of two AGN Radio sources in two bands. a sample of two AGN Radio sources in two bands.
We calibrated and analyzed all the data in the standard way by using the NARO AIPS package. We measure flux
of peaks for those sources and then, estimate the [ index and velocity of the lobe in each; finally, we found that
sources are intrinsically asymmetric. This indicates high ability to use Radio Astronomy in the study of Active

galaxies.

Keywords: Active galaxy nucleic, Radio Astronomy, Radio telescope and Quasar
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Daily and annual modulation rates of solar neutrino reaction in solid state detector
A. Dinmohammadi!, H. Safari', N. MirAbolfathi?
! Department of Physics, University of, Zanjan, Zanjan
“Department of Physics and Astronomy, Texas A& M University, USA

Abstract

Investigating and understanding the nature of the interaction of solar neutrinos in the detector is one of the most
important topics in particle detection laboratories. Solar neutrinos are produced in several steps in the proton-
proton chain and the flux of these neutrinos on the surface of the earth is of order 6.6x10°%cm2s*. Solid state
detectors are sensitive to nuclear interactions with a low energy threshold. The crystal structure of these detectors
makes these energy thresholds sensitive to the recoil direction. Also, due to the rotation of the earth around itself
and the Sun, it causes a change in the flux of neutrinos on the surface of the earth. We investigate this effect for
the interaction of solar neutrinos and show the directional dependence of the daily and annual interaction rate
on the threshold energy and laboratory motion. This result can be useful in increasing the sensitivity of particle
detection laboratories.
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Balanced Clumps structure in dark infrared clouds

A. Shsrifi!, M. Nejad-Asghar?
! Mazandaran University, Babolsar
2 Department of Physics, Mazandaran University, Babolsar

Abstract

These Clumps can be a good choice for the birth place of stars. First, for the sake of simplicity, we assumed that
the Clumps is a monolith and we do not consider the effect of other factors and conditions. Pressure gradient
towards the outside of the sphere. In this research, we do not consider the force caused by turbulence and
magnetic field. If the gravitational force is stronger, it will collect the Clumps, but we can see that the IRDC
Clumps does not collapse as easily, that is, it is quasi-stable. Further, it causes factors such as the non-isothermal
effect of the cluster. Also, investigate the heating of the effect of ambipolar diffusion. we did. The observation
facilities are not enough to obtain information from the small details inside the heaps, so part of the work must
be done theoretically and with modeling.
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Attenuation and absorption length of extensive air showers for Semnan University

Radio Array (SURA)

Alibakhsh, Maryam?, Rastegarzadeh Gohar?, Mohammad Nemati?
Faculty of Physics, Semnan University, Semnan }?

Department of Physics, Bu Ali Sina University, Hamedan®
Abstract

In the study of the longitudinal distribution of extensive air showers, secondary particles after reaching their
maximum depth decrease exponentially with increasing atmospheric depth. Specifically, the amount of this
reduction depends on the atmospheric depth of the related cosmic ray observatory. Usually, this effect is
investigated with two different parameters named attenuation length Ane and absorption length Aa. In the present
work, using the CORSIKA code, we have simulated extensive air shower events for proton primaries in the energy
range of 10*-10"eV tailored to the characteristics of the SURA experiment. The results obtained from this
experiment have been compared with results from other experiments and show a good agreement.
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Rotational Alfvenic waves in Chromospheric structures
A.M. Taiefeh !, E. Tavabi?

1PhD student of Payame Noor University, Tehran
2 Department of Physics, Payame Noor University, Tehran

Abstract

Spicules and jets occur in a common emerging magnetical collimated flux tube and we study polar surges in two
wavelengths using limb observations that provide a clearer picture of the dynamical phenomena occurring well
above the chromosphere of a polar cap. The observational characteristics of these mass ejections are reviewed,
and unified model based on magnetic reconnection or other alternative is presented to account for these
apparently different plasma ejections.

Several excellent time sequences of images taken with the Hinode Solar Optical Telescope (SOT) through the
HCall and Ha. line broadband filter and also X-Ray Telescope (XRT) with high spatial and temporal resolution
was used. Image processing include the use of a mad-max operator. The high cadence time sequence observations
suggest that there is a close association of Surges with other jet-like events, supporting the hypothesis that
magnetic reconnection triggered by emerging flux provides the accelerative and ascending mechanism for these
events.
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Chromosphere activity relationship with solar dynamo magnetic activity cycle

M. Rajabi ' « E.Tavabi?
' Department of Physics M .Sc. Payam Noor University, Tehran

"Department of Physics Faculty of Payam Noor Universityof Tehran

Abstract

In this article« we estimate the abnormal thickness of the chromosphere above the coronal holes (CH) at the poles of the Sun for 13
years (2010-2022), on the 15th of every month, from the data of the AIA/SDO telescope. . emitted by helium-2 (He I1) at
a wavelength of 304 angstroms at about 50,000 degrees Celsius to investigate solar holes and measure the activity of
the polar branches such as density and luminosity, to show evidence of the formation of coronal structures as a result of
the outflow of masses We used specular and plasma heating in the corona temperature transfer zone. This light is emitted
from the chromosphere and the transition zone [1]. According to the values of the graphs obtained and the comparison
between solar cycles during the cycle, it was seen that the thickness of the chromosphere at half height (FWHM) and as
a result the activity of coronal cavities as The main source of the Sun's dipole magnetic field is significantly greater
before cycle 25 compared to this thickness before cycle 24. Considering the relationship between the number of sunspots
and the activity in the coronal holes in the poles of the sun, with a time delay of 2 to 5 years, we expect an increase in
the number of sunspots around the year 2025. As a result, the height of solar cycle 25, in terms of the number of sunspots,
is probably higher than cycle 24, which is a The altitude cycle was low.
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Spin-orbit problem in binary asteroids

Jafari-Nadoushan, Mahdit
Space Engineering Department, Faculty of Aerospace Engineering, K. N. Toosi University of Technology, Tehran

Abstract

In this paper, we have investigated the spin-orbit problem in binary asteroids utilizing two models of spin-orbit
resonance and spin-orbit coupling. First, assuming that the binary asteroid consists of a spherical primary
asteroid and an elliptical secondary asteroid, we have derived the Hamiltonian for each of the two models. Then,
using the fast Lyapunov indicator (FLI) and drawing the phase space of both models, we have compared these

two models in describing dynamics of a binary asteroid system.
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Calculation of interaction cross-section between photon and degenerate electron
gas

V. Borji, A.Vahedi, F. Momeni

Faculty of Physics, Kharazmi University, Tehran
Abstract

In intense stellar explosions or in different layers of the star structure, conditions arise in which the particle
distribution function follows certain laws. In these medium, interactions of light with matter are very
important. Investigating these interactions requires knowing the interaction cross-section between these
particles. In this research, the cross section in fermionic medium has been investigated. The obtained result
indicates the reduction of the cross-section and interaction as well as increasing the transparency of the
medium.
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The merger rate of primordial black hole-neutron star binaries in ellipsoidal-
collapse dark matter halo models

S. Fakhry*?, A. Shirmohammadi?3, Z. Salehnia??, J.T. Firouzjaee3*2
! Department of Physics, Shahid Beheshti University, Tehran
2PDAT Laboratory, Department of Physics, K.N. Toosi University of Technology, Tehran
3 Department of Physics, K.N. Toosi University of Technology, Tehran

4School of Astronomy, Institute for Research in Fundamental Sciences (IPM), Tehran
Abstract

In this work, we calculate the merger rate of primordial black hole-neutron star binaries in ellipsoidal-
collapse dark matter halo models and compare the results with the corresponding findings derived from
spherical-collapse dark matter halo models. Our findings demonstrate that the merger rate of primordial
black hole-neutron star binaries is consistent with the data estimated by gravitational wave detectors while
regarding ellipsoidal-collapse dark matter halo models. However, such results cannot be obtained for
spherical-collapse dark matter halo models.
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Transverse fluctuations in solar jets: adhesion effects

Mehri Heydari' and Ehsan Toavi?
! Department of Physics, PhD student, Payam Noor University, Tehran, East

2 Faculty of Physics, Associate Professor, Department of Physics, Payam Noor University, Tehran
Abstract

The purpose of this study is to investigate X-magnetic points in non-contractible plasma tubes and to show
how jets are formed in the mechanism of the revival of magnetic field lines, and the effect of magnetic
plasma adhesion in the regions of neutral magnetic points will be investigated. For this purpose, numerical
simulation of two-dimensional magnetohydrodynamic equations in the state of resistive adhesion is
considered and velocity and magnetic fields will be tracked. Finally, the behavior of the simulation results
is compared with the Hinode space telescope observations so that the result of the presence of adhesion in
the production of asymmetric transverse oscillations in the chromospheric and coronal jets can be
observed.

key words. Magnetohydrodynamic oscillations - colored sphere - corona and magnetic jets

N W W

Thisis o
GREEN EVENT

7




® L0°

33 ¢ 1F1 oe YF—YY

o _/L//'Urfu‘cfk'u”’)/b

S
Ledst oot 3 e se b 1 e 03l 3 5 s ol oS AL e (SCalus Dl 4 (sl b eblite sdme S
Tl onl G s (Sl gydon S el SLiml 5 5 s Aol cpl i ot 4l a5 b el aadllas 5 edalin LB
blis Olds LT 55 a8 (it bl bli oy 3 Sl a5 Lo 8 e alteds Ky b 26 Lo 20l S 5o
(56 5 e b Ave—fey W 5D VL s b plgr b Sobodd i (5514 Jodd bl (6551 plad el o
Cosar 2Us S (e 03 Joedd b0 DUl s dpd Al (g ke S (0 L g opl s DIl s s el

.,\J}.‘:dacélj@w;ﬁfoQUL»}QJ)‘;QO}J%)@T

Fob 53 ps AT YATE 2 g0 Jsbys o gnslss gl pandS g0 Jsb 3 o CsSdi Glado, olul 3508 Sltalie
o=l IS 5 ol s 5 JSis oo a8 Won S alae Ay s SO SOn 5o Olis s sla Gl (6ol 5alias Yo 0 VY i2A
r}J‘L'Jf)‘ w%yuw)‘mwMjMUstd& Mﬁ)ﬂ‘)‘uc.}‘.}&‘ )bj")') b.l.\..::e.)‘.)

AVl s s olas 55 6 Ses

01:30:13 UT 01:30:33 UT :80:53 UT 13 UT
¢ ir a8
- 2 2, §

Z . 3

g1:31.33 UT @ :5‘1.53ur Earsw 8233 UT
N B IR

L= Ju;'b s Lf"”)'; 4.;4[5 Yos\Y BYR) Q‘J.:.A ol 63l ‘j:n-LLQJ J&—V\A V-:-"'))Q‘ l; ol U:u)bfl LSLA 03ls )\ g,&;’.’...a J.L)L,aj Al J&&

o} & {Y}.,Ua.sdautwl))bbdt.@ul s ssee bt guay L 0L G ol jgme 30 3 o ek

Sokr Y {ar ez)

= S -201
- -— Zolom X {ars wec)

fﬁcyd_,.bﬁ@ﬂd}éé@:_-jéﬁgﬁﬁnw%)uJ&\Mlﬁjwj\eunbowﬁpdﬁ.\‘J.{...i
.M@&Lﬁé%i)jﬁ-cbdﬂ&oCL&_?\)HJ(O{}KQ-):QM\ LK b)) Sl andd

P S




.“.

ST ooe YF—YY

| Ql/i _/L/-’/ 'I ; rf d’u’ Pu" 3./ L«

@% ;»SJ?- o\ja.@_v C’Jw JLJ“’A oI L;-} Gl 8 LES aJub;g.«SCf)‘ pr)‘; ul.va‘y g_J\J,:\ CJ“"LSL@"L’J’Q‘ )JV}M‘

Ao S ek pad s

by o OVslas 5 (G5l 4

)e.l.‘i;;la}@'xju.a L;Jm.z Q\;\)y.é})b L;{:AQJJ)J:AJIKA L;!Lﬂ) M‘) Vales WS S gdowe (S 9 o)b)‘ e.)l.é:.w‘l..o

.njfdad)la,\,ia)LilQ\Jjb;&:—b&@&jl&.uﬂbULZJ;'—\JJJa.x.i.x&g&yldsszé‘sﬁdésx&yrl.m

OV + V.UV — VP2V + VP + SV(%BZ) —S(B.V)B =0,
9,B+ (V.V)B—(B.V)V +nV XV XB =0,

bods Jloy oblin Stiiin 77 dadw 0LE I Qgﬁwdylsffvl&mouj, VL S JE

A

(1op)?
).Uﬁ)b.&&j.lﬂsdaulaabw:lal.\mQ\@L#}o)uwb@?‘SoMJQL&JS Rm:n’1 Mw)ﬂﬁ)s&ﬂolvA
Sl s 0l 30 3 sl sl o 4 S 2 B 5 s e 0LES | ISl &y gy i Siies VS Rz 65l
e’ 'm

i S s bl s o) o S b Vsl pl S e Ol 1y (6518 S i 4 eblie (65,0 G

wk:’ Ol 4l s s (128)2

S5d oo Sl a5 = sy DI s {+--+}

@u)@b

bl (5l 4 o:M%MJﬁwrwb}w&lwlcydjbﬁmjjyl}@uw&»@w&lbs

Lawdly &S > Co o 5 peablin Olde s bglast 5 dale OLES 6)'@4:«5@@)‘«5‘43%‘“;}&5-&“;1 bl el

338 oo Ol e 503 S5 L




® 00

Qﬂ/i ,/L//!}rfu‘cfvu“)/b

03 ¢ 1F+) oo YE—YY

Sk Hypam 5o a5 ad 5 o,e Slleg b IS

I |




\. U’/’-/L/"/Urfdgj'lru*’;/u |
iih'a'a':“l Y . e | Ty

)&ﬂbﬁ)w&u‘)w‘)bww‘—d\ MM&L@J‘)‘-;WI:‘)W)JJjLu ijfubuy f,‘-}g,w

3(R, =R, =10%) Ll & ¢l Sle &= 5 R =10°, g —10¢ (v=0001 , =00001) Il 5 (b (IS Cudle 5a 3

..\.AJL;‘:QLZ.: uA_ﬂ L;LA) u,«l_:ﬁ,a 3 \JRm:]-O Re :103 ngl-@-é

;J‘%’;"%}Uﬁ) JJ&W".JUL’“—.’M“;’-'JL‘”‘)}"‘)" 2o Sl g YL WL“"‘&'G‘}J@LSJVWJ\ @Lﬁj\

W}w‘ww‘&‘ﬁ‘b@ﬂ&‘ﬁcudbﬁcwwj%klﬁ.asduw 65J.:\g:)\j:!30(}£~3)33;5)u‘

e

s dal g ol (5 gl 53 Ol e 5 e plT Dbl e S

G gy slel el e 4 s 55 bl g0 IS

((T(rn)) AT Sbos obide 53 Oles Bl 30 )

sl 53 353 g 65,31 40 O ey pmblie (55,31 (3l 5T ol 45 adyl (SIS 51 oy ebobie Olis Lot ke

CU 4..:9-[4 L T(TA)Z%“an‘ d.b}.vj& 4.24\) Jul.w‘fA\saJs.w JJL‘JML;LA g_)_}w‘ l?u“‘ C,&L L;JM}: )_9—.42- ))45('.;.&4”3

e (nl (6 e 0SS5 4l 53 Js 558 e (5l 4B Y DUl S e by ek Ve s s il e L

V.A‘).Bbwj&t}u;Mjﬁjwé)jjéjﬂbJJL*J‘&;MA‘)JGC»AJLEA};W‘LS@‘JJ))J.:l.:dak):a‘)_‘)‘f‘jeb@

P B




® L0°

.;;m“—-\ ooe YF—YY

Ql/! ‘_/L//'t.;rfd’g/ku")/b

JJJJS&JIS‘)NWJL}@JUM&w‘)bb.}wb\‘ﬂ ;MM.ELAALS‘)JJL;MbJMVBU‘LS‘)uwCLQJJL& .,LS

POV =-VP+IxB+F,

2,5 53k 5 Sopa 05 o 1 Sely e 350 o a5 b 5 il a4 S (RIS (550 D30 sl LS
v+ By L BY)B 4 pr(viV 1 LV
87" 4rx 3

3 eblas (S50 Jold pde 4 e 5 ol LS QuW@@ﬂ)%ﬁTw R, >>R (<<v) D= 3 aod | sl
om b s O35 oy bos sles Sl s ) 0 S SOl G ) e 5 5l w5 258 e L2 0L S
a3 1 e sy eblie it Bl oS 0lSel 5 5,8 Aalpt ol b (s ) S iy w4 Gas 5 bas s ol
b Y 51 las ltalie 5 Cocdls Ay g5 a5 5 Uy S g las liasiiin b Goin 0155 o |y Il d ol S o

@L'\.A
[1] Tavabi, E. Koutchmy, S. and Ajabshirizadeh, A. 2021, in 3rd School and workshop on Space Plasma
Physics, AIP Conf. Proc. 1356, 99- 105
[2] Tavabi, E. and Koutchmy, S., Ajabshirizadeh, A., 2013, Solar phys. 2013SoPh..tmp..107T

[3] Golub, L. Deluca, E. et al. 2007, Solar Phys. 243, 63
[4] Filippov, B., Koutchmy, S. and Tavabi, E., 2016, Solar Phys. 286, 143

[5] Tavabi, E.; Koutchmy, S.; Ajabshirizadeh, A., Hough Transform to study the magnetic confinement of Solar
Spicules, Journal of Modern Physics, 2022JMPh....3.1786T



http://adsabs.harvard.edu/abs/2012SoPh..tmp..107T
http://adsabs.harvard.edu/abs/2012JMPh....3.1786T

® 0

uﬁ/!q//l;r}{djku":/b

4,‘\1“—.\79—1"«

)b: Jﬂyj|w&)> ML.’.AJAJJ

\ji..p| .:|j$ Cyn “gf"’-‘-'MJf‘ u,»l..o

el Okl ol o a7 b 00 S

0 A~

.

ol i U ) poiblidio jo 7ol Lo o) 3 o] gkt jo ) ooy yloo J3S 50 (o ol 33 puiblide Oldes pgo G 58 il 1 1 G
$de Dleslomo jloslizal b a3 o )15 iy o 25 g0 cConsl aioct oSClo NP 5 40 il bl os i NG P(Z) s p(Z)/ Py IS s
Ot 7 48 Gt S G 5] 45 Ao o DL el ] G [y Ol 0 S i (STl Cot o Sy o oY (sl o

23,5 0 reblidese

Magnetic braking of the rotational molecular cloud core

A. Ebrahimi!, M. Nejad-Asghar?
! Department of Theoretical Physics, University of Mazandaran, Babolsar

Abstract

One of the significant physical effects of the magnetic field in rotating molecular clouds is the phenomenon
of magnetic braking. Here, we investigate the magnetic braking of a rotating molecular cloud core,
including the effect of density ratio, p(Z)/p,, Where p(Z) is the density at the periphery of core (where a
layer approximation for the core can be used) and p;,, is the core mean density. We use the numerical method
in Laplace space to ascertain the dependency of the angular velocity of the core to time. The results showed
that for increasing density ratio, the magnetic braking becomes stronger.
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Identification of Active Earthquake Zones

Z. Firoozeh?, S. Taran?, N. Asaadi?, H. Safari*
! Department of Physics, Faculty of Science Zanjan University, Zanjan

Abstract
Active earthquake area identification is one of the most critical issues in geophysical studies. In this article,
we use the complex networks approach to investigate the behavior of earthquakes from January 1, 1976,
to December 31, 2010. By dividing the Earth's surface into equal and uniform areas and using the visibility
graph, we examine each cell as a node in the network. We identified cells with the most connections and
the highest clustering coefficient as active regions. The Mollweide projection of used division shows that
the most active areas belong to the Northern Hemisphere.
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The three-dimensional gravastars in gravity's rainbow

H. Barzegar?!, G. H. Bordbar?, B. Eslam Panah3, M. Bigdeli*
! Physics Department, College of Sciences, Zanjan University
2 Physics Department and Biruni Observatory, Shiraz University
3 Department of Theoretical Physics, University of Mazandaran

Abstract
In this work, we study the three-dimensional gravitational vacuum stars (gravastars) in the context of
gravity's rainbow theory. We compute the physical features of gravastars, such as the proper length, energy
and entropy. Our results show that the physical parameters depend significantly on the rainbow functions.
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Calculation of quark star structure in Gauss Bonnet gravity

G. H. Bordbar, Y. Kowsari

Physics Department, Shiraz University

Abstract

In this paper, by solving the hydrostatic equilibrium equation of general relativity in Gauss Bonnet
generalized gravity and employing the equation of state of quark matter, we investigate the structural
properties of the quark star, including the mass and radius. For this system, we calculate some properties
such as maximum gravitational mass and corresponding radius. We also compare our results with those of
Einstein gravity as well as the observational data. Finally, we show that the results of Gauss Bonnet gravity
are nearly in agreement with the observational data.
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Simulation of thermal and nonthermal emission in distant universe

Masoumeh Ghasemi Nodehi!, Fatemeh Tabatabaei®?2
1school of Astronomy, Institute for Research in Fundamental Sciences, Tehran
2Max-Planck-Institut fur Astronomie, Department of Galaxies and Cosmology, Heidelberg

3lnstituto de Astrofisica de Canarias, Astrophysics Research group, Tenerife

Abstract

We study evolution of thermal and nonthermal synchrotron radiation from star-forming galaxies with
redshift. Using calibration relations between star formation rate and radio emission and evolution relation
of star formation rate with redshift, first, evolution relations for radio continuum is obtained and we
determine thermal and nonthermal emission maps for three galaxies with different masses. Our simulation
is for SKA data. Our results are as follows: synchrotron spectral index of cosmic ray electrons flatten with

redshift. Thermal fraction of continuum emission increases and shows a small peak at redshift 1. Our
simulated maps are for SKA-MID Band 1&2.
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The dark energy stars in gravity’s rainbow

G. H. Bordbar?, A. Bagheri Tudeshki?, B. Eslam Panah?
Department of Physics, Shiraz University

2Department of Physics, University of Mazandaran

Abstract

In this study, we derive the anisotropic Tolman—-Oppenheimer—\Volkov (TOV) equation for the dark energy
stars by solving the field equations in gravity’s rainbow. In the next step, to compare the results with
Einstein’s gravity, we use the Tolman-Matese-Whitman mass function to determine the physical quantities
of the dark energy stars. Then assuming that the surface of the star is a hypersurface, we obtain the surface
energy density and surface pressure. The quantities obtained in gravity’s rainboware closer to the standard
state of the dark energy stars. Also, the results show that gravity’s rainbow is able to change the model
near the phase transition region.
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Observation of torsional Alfven waves by studying spectral data of solar
spicules
R. Harzand Jadidi, A.R. Ahangarzadeh Maralani?
! Theoretical physics and Astrophysics Department, Physics Faculty, University of Tabriz, Tabriz, Iran

2Department of physics, Tabriz Branch, Islamic Azad University, Tabriz, Iran.
Abstract

It is possible to observe the transverse fluctuations in the solar spicules both through spectral data and
image data. In this article, we want to investigate the fluctuations in the spectrum of solar spicules using
the spectral data of spicules.The simultaneous use of image and spectral data can be useful in observing
torsional Alfvenic waves and determining their characteristics.
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