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Near Horizon Symmetries of the Non-Extremal Black Hole Solutions of
Generalized Minimal Massive Gravity

Setare ,Mohammad Reza

University of Kurdistan

Abstract

We consider the Generalized Minimal Massive Gravity (GMMG) model in the first order formalism. We show that
all the solutions of the Einstein gravity with negative cosmological constants solve the equations of motion of
considered model. Then we find an expression for the off-shell conserved charges of this model. By considering the
near horizon geometry of a three dimensional black hole in the Gaussian null coordinates, we find near horizon
conserved charges and their algebra. The obtained algebra is centrally extended. By writing the algebra of
conserved charges in terms of Fourier modes and considering the BTZ black hole solution as an example, one can
see that the charge associated with rotations along $\mathcal{Y} {0}$ coincides exactly with the angular
momentum, and he charge associated with time translations $\mathcal{T} {0}$ is the product of the black hole
entropy and its temperature. As we expect, in the limit when the GMMG tends to the Einstein gravity, all the result

we obtain in this paper reduce to the result of the paper
L. Donnay, G. Giribet, H. A. Gonzalez, M. Pino, Phys. Rev. Lett. 116
(2016) 091101.
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Dark matter and its various candidates

Farzan,Yasaman
IPM

Abstract

After a brief review of the hints in favor of the existence of dark matter, | will explain various methods for
direct and indirect dark matter detection. I will then enumerate some of the most popular dark matter
candidates. In the end, | will introduce one of the scenarios for dark matter model building that our own
group has developed.
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DYNAMICS OF SPIRAL GALAXIESIN THE ABSENCE OF DARK MATTER
HALO

Roshan,Mahmood

Ferdowsi University of Mashhad
Abstract

There are several unresolved issues in the dynamics of spiral galaxies. Some of them are directly linked to
the dark matter problem. For instance in the stability of the galaxies, and the evolution of the stellar bar in
spiral galaxies, the dark matter plays the dominant role. Here, after a brief review on the relevant literature
we report the results of some high-resolution N-body simulations in which the evolution of stellar bar is
measured in isolated galactic models. Some models follow the standard view and possess rigid/live dark
matter halos. These models are compared to a galactic model in which there is no dark matter
component. Instead, the gravitational force is modified following the different prescriptions introduced in
scalar-tensor-vector theory of gravity. We show that the galactic dynamics in modified gravity theories can
be substantially different from the standard picture. Finally we compare these two different paths from
observational point of view.
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Using Wave optics for observation of perturbative effectsin Astrophysics and
Cosmol ogy

Rahvar, Sohrab

Department of Physics, Sharif University of Technology

Abstract

In this talk, the wave optics effects of interstellar medium, gravitational lensing and gravitational waves on point-
like sources at astrophysical and cosmological distance will be discussed. This effect manifest itself through phase-
shifting on wave front and result is producing diffraction pattern in the astronomical scales. Finally, 1 will
emphasis on gravitational wave effect of a binary system on the light curve of a distant Quasar.
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Astrophysical Test of Modified Gravity
Mirtorabi, Mohammadtaghi

Alzahra Of University
Abstract

The last decade of twenty century is distinctive in history of cosmology. Observation of distant supernova
showed that the universe is expanding with positive acceleration which was not expected by standard
theory of general relativity. Strong evidence on positive acceleration accompanied with CMB observation
which indicate that universe is spatially flat encouraged cosmologist that the entire universe is filled with
an exotic matter called dark energy or even motivate those newly born ideas that the gravity must be
modified. The simplest modification could be introducing of a scalar field with negative pressure which
can turn the gravity to a repulsive force in large scale. But this newly found pervasive component must
turn to be hidden in smaller scale like solar system when it confronted with solar system test of general
relativity. To make the new ingredient consistent with solar system observation cosmologist invent the
screening mechanism. Screening can restrict the scalar field form long range interaction with matter in
high density regions. In this talk I explain how astrophysical objects can be implemented as laboratories
to unveil the existence of extra degree of freedom in gravity theories or test the strength or extension of
screening. We have simulated a low mass giant evolution in presence of scalar filed and found that the
late stage evolution of low mass star can set constrain on coupling of scalar field with normal matter.
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Markov processes and radiation of black hole in Parich-Wilzcek method

Anjomshoa, Homayon; Mirza, Behrouz
Department of Physics, Isfahan University of Technology, Isfahan 84156-83111, Iran

Abstract
The study of black hole’s evaporation is one of the most important and interesting subject in physics of black holes.
Having a statistical look and applying statistical methods for studying the characteristics of black holes can be useful.
The Markov Process Methods are useful and applicable for studying and analyzing statistical systems. In this paper,
by using the given probabilities for the black hole’s radiation and applying Markov Process, we will study the relation
between the time steps numbers of black hole evaporation and the mass of its radiated particles. At last we will show
that how the mass of radiated particle should be to one another that the black hole evaporates faster.

key words: Parikh-Wilczek method, Markov Process
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[v]Parikh, M. K. and F. Wilczek. 2000. Hawking radiation as tunneling.
Physical Review Letters 85: 5042.

[3] Haken, Hermann. Synergetics: Introduction and advanced topics.
Springer Science & Business Media, 2013.
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Exact Solutions of the Black Holes in the Lorentz Gauge Theory of Gravity

Amini, Marzieh'; Khodadadi Fard, Mehrdad '; Borzou, Ahmad '*; Mirza, Behrouz'

'Department of physics, Isfahan University of Technology, Isfahan 412747111 Iran
"Physics Department, Baylor University, Waco, TX Y7V94 v 7 USA

Abstract

Recently the Lorentz gauge theory of gravity has been introduced as a candidate for a quantum gravity theory. In
order to show that this theory is consistent with existing experimental observations, it is important to obtain exact
solutions for black holes. In this paper, we will consider some of the metric solutions of black holes such as
Schwarzschild, Cylindrical black hole with toroid horizon, all in d-dimensions and rotating BTZ black hole in

three dimensions. We have shown that these space-times are exact solutions for this theory.
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Analytical and Numerical Study on Holographic Superconductor in Higher Dimensions
with Logarithmic Nonlinear Electrodynamics

Hashemi Asl, Doa ; Sheykhi, Ahmad; Dehyadegari, Amin
Physics Department and Biruni Observatory, College of Sciences, Shiraz University

Abstract

In this paper the behavior of the holographic superconductor in the presence of Logarithmic nonlinear
electrodynamics in higher dimensions is studied. The most important properties of this system, are the critical
temperature and the frequency gap. It is seen that the critical temperature of the holographic superconductor
decreases by increasing the nonlinear parameter. The conductivity of the holographic superconductor is studied
and the frequencies of the gap are obtained. It is observed that the frequency gap increases by increasing the

nonlinear parameter and the dimension of the system.
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Space-time anisotropy in the presence of perfect fluid

Gholipour Faramarzi, Hoda! ; Ghaffarnejad, Hossein?

12 Department of Physics, Semnan University, Semnan,-35131-19111-Iran

Abstract

According to the studies of elements remaining from the beginning of the universe and the distribution of galaxies
and clusters and the current measurements by NASA, Planck and Wmap satellite from cosmic microwaves
background, there is a footmark of anisotropy in the universe. In this paper we study the anisotropy of the universe.
For this purpose,by applying the generalized Brans-Dicke Scalar-vector-Tensor gravity via dynamical system
approach to solve Bianchi | cosmological metric equations in the presence of perfect anisotropic fluid . Our
solutions present 4ACDM phase of the expanding universe with isotropy breaking in only one spatial direction.
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Bubble nucleation during inflation

Rostami, Tahereh! ; Firouzjahi, Hassan'; Karami, Asieh';

1 School of Astronomy, Institute for Research in Fundamental Sciences (IPM) P. O. Box 19395-5531, Tehran, Iran

Abstract
In this work we study the imprints of bubble nucleation on primordial inflationary perturbations. We assume
that in the middle of inflation a spectator field tunnels from the false vacuum of its potential to its true vacuum
and a spherical bubble forms. In our setup, as the bubble expands and the observable CMB sphere which is
initially outside the bubble falls into the interior of the bubble. When the bubble wall collides with the observable
CMB sphere, non-trivial anisotropic and scale dependent corrections are induced in the two point function of the
curvature perturbation. We estimate the corrections to the diagonal and non-diagonal elements of the CBM power
spectrum in some limits e.g. when the size of the CMB sphere is much smaller than the final size of the bubble at
the end of inflation. We also study the stability of this model.
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Application of §M formalism in anisotropic inflation
Talebian Ashkezari, Alireza'; Ahmadi, Nahid'

' Department of Physics, University of Tehran, Tehran,

Abstract

We review a model of anisotropic inflation driven by a scalar field, coupled to the kinetic term of a vector field
with a U(1) symmetry. Calculating the two point correlation functions between physical modes of the system
provides us the observational features of the model on the CMB. By employing oM formalism introduced by

the authors, tensor- tensor, tensor- scalar as well as scalar- scalar correlations from the anisotropic expansion
model are calculated. Our results coincide exactly with the results obtained from in- in formalism. This study

shows that the simplicity in the calculations is a characteristic feature of the SM formalism.
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Study of structure growth in the interacting dark energy model

Asghari, Mahnaz'; Beltran Jiménez, Jose?; Khosravi, Shahram*; Mota, David F.?

'Department of Physics, Kharazmi University, Tehran, Iran
’Institute of Theoretical Physics UAM-CSIC, Autonomous University of Madrid, Cantoblanco, Madrid, Spain
*Institute of Theoretical Astrophysics, University of Oslo, Oslo, Norway

Abstract

In this paper, we study the influence of interaction in the dark sector on the structure growth in the universe.
According to our results, interacting dark energy model would predict lower values of growth rate compared to the
Planck data, and therefore reduces discrepancies between low red shift and high red shift measurements.
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Counterterm method in Einstein dilaton gravity

Dayyani, Zeinab'; Sheykhi, Ahmad?; Dehghani, Mohamad Hosein'?

Physics Department and Biruni Observatory, College of Sciences, Shiraz University, Shiraz
ZResearch Institute for Astronomy and Astrophysics of Maragha, Maragha

Abstract

In this paper, we introduce for the first time the counterterms that remove the divergences of the action in
dilaton gravity for the solutions with curved boundary. Using the counterterm method, we will be able to

calculate the conserved quantities and the action.
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Red Giant evolution in Modified Gravity

Najafi, Sheyda'; Mirtorabi, Mohammad Taghi'; Ansari, Zakieh'; Mota, David?

! Department of Physics, University of Alzahra, Tehran,
2 Institute for theoretical Astrophysics, University of Oslo, Norway

Abstract

In this paper the evolution of chameleon scalar field inside Red Giant Branch star is considered using MESA
code. It is shown that the quasi-static approximation is not an appropriate assumption for chameleon behavior
in astrophysical scales. The chameleon scalar field rolls down the effective potential quickly therefore the effect
of fifth force is limited to small gradients of density inside Red Giant Branch star. Furthermore, considering the
evolution and stability of star in the presence of fifth force using MESA code, an approximate constraint on the

coupling constant is found.
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On (in)stabilities in Mimetic matter perturbations

Hosseini Mansoori, Seyed Ali*?; Firouzjahi, Hassan®; Gorji, Mohammad Ali?

!Department of Physics, Shahrood University of Technology P. O. Box 3619995161, Shahrood, Iran
2School of Astronomy, Institute for search in fundamental Sciences (IPM)
P. O. Box 19395-5531, Tehran, Iran

Abstract

Recently, it has been shown that the Mimetic theory for the cold dark matter suffers from the ghost and gradient
instabilities. Therefore, in recent works, these instabilities have been removed by adding the higher derivative
terms to the Mimetic action, but at the background level these works don’t lead to an accurate interpretation for
the cold dark matter. In this paper, by introducing Mimetic two fields with a lack of the potential, we show that
the background equations still produce cold dark matter behavior. Moreover, by decomposing scalar modes to
the adiabatic and entropic components, two fields model provides healthy propagating entropic mode. But in
the presence of the potential, Ostrogradsky-like instability would arise in our model at the level of

perturbations.
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Statistical mechanics of Newtonian and MONDIAN binary systems
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Abstract
system under the Modified Newtonian Dynamics (MOND) we investigate the thermodynamics of a binary
gravitational Interaction. In addition we will show that for MONDIAN systems there is a phase transition
for microcanonical ensembles which is not expected in the Newtonian case. Moreover we would study
ensemble of a binary under MONDIAN interaction and show that as expected there is a phase transition but
not negative specific heat. In our study, specific heat and order parameter which is the distance between
particles will sharply change at critical temperature; this shows that particles change their gaseous phase

into a clumped phase.
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Machine learning algorithm in the search of cosmic strings
Vafaei sadr, Alireza*3;Farhang, Marzieh; Movahed, Seyed Mohammad Sadegh*; Basset, Bruce®; Kunz, Martin’
! Department of Physics, Shahid Beheshti University, Velenjak, Tehran, IRAN
*Département de Physique Théorique and Center for Astroparticle Physics, Université de Genéve, 24 Quai Ernest Ansermet,
1211 Genéve 4, Switzerland
3African Institute for Mathematical Sciences, 6 Melrose Road, Muizenberg, 7945, South Africa
“School of Physics, Institute for Research in Fundamental Sciences, (IPM), P. O. Box 19395-5531, Tehran, Iran
Abstract
CMB stochastic field is an important mine for inference interesting physical information from theoretical and data
analysis points of view. An existence footprint in this field is topological defects such as cosmic strings. In this
paper, to find the effect of cosmic strings in CMB, we use image processing features, statistical properties and
machine learning method. At first, based on Planck project results, we simulate Gaussian CMB map. Then, map
including cosmic strings network as part of ISW effect is produced. Using proper superposition of mentioned
simulated maps considering different observational situations such as systematic noise and beam for various
surveys, namely Planck, ACT, CMB-S4 | and I, final maps are prepared. Different measures such as curvelet and
wavelet components, image processing filters and statistical properties such as weighted and un weighted Two-
Point correlation function are applied on simulated maps. Therefore, previous results are investigated using
random forest and gradient boost algorithms in machine learning, in order to find optimum strategy for cosmic
string detection. Results demonstrated that, the minimum value of detectable and measureable cosmic string
tension in CMB map with resolution @4 without noise and other foreground contaminations are

Gu>21x10"and Gu>3.6x107°, respectively.
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Point source detection using deep learning
Vafaei sadr, Alireza'?; Basset, Bruce®®; Vos, Etienne?; Hosseine, Zafiirah**; Lochner, Michelle?; Ozeer, Nadeem??
! Department of Physics, Shahid Beheshti University, G. C,. Tehran, IRAN
2African Institute for Mathematical Sciences, 6 Melrose Road, Muizenberg, 7945, South Africa
>SKA South Africa, The Park, Park Road, Pinelands, Cape Town 7405, South Africa
Abstract
Recent observations like SKA project provide an interesting opportunity for machine learning methods to solve
automation problems in data management like reduction, object detection even survey decision making. One of the
problems in recent radio telescopes is point source detection in radio images. In this research we used deep neural
networks to train a pure convolutional neural network to address this problem. We Show that deep neural network
can detect low signal to noise ratio point sources better that BDSM method and retrive more pure catalogs.
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Structure Formation and Clustering of Power-law Dark Energy Model

Ebrahimi, Aghileh’; Movahed, Seyed Mohammad Sadegh? ; Monemzadeh, Majid*
! Department of Physics, University of Kashan, Ravand, Kashan.
2 Department of Physics, Shahid Beheshti University, G.C., Evin, Tehran

Abstract

In this research, power-law dark energy model with two phenomenological dynamical dark energy models are
examined from structure formation and evolution of cosmic perturbations points of view. Different redshift
dependencies lead to various behaviors for mentioned models. We determine the best-fit values of free
parameters of models using CMB power spectrum, distance modulus of SNIa, Baryonic acoustic oscillation of
matter, HST project and data for large-scale structure. Power-law mode enhances the more value in mater
density contrast and matter power spectrum. Other models represent less deviation from standard model of
cosmology. Considering non-adiabatic contribution for sound speed of perturbation in dynamical dark energy,
our results represent that power-law dark energy possesses considerable clustering which can an effective
benchmark on cross-correlation of ISW and galaxies.
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Traceless wormhole solutions in an expanding background in higher dimension in

presence of the Cosmological constant
Iranmanesh, Mahsa ; Ebrahimi, Esmaeil

College of Physics, Shahid Bahonar university of Kerman,

Abstract

In this paper, we obtained (n+1) dimensional spherically symmetric dynamic wormhole solutions in
cosmological background. These solutions are examined in the Einstein’s framework. To this end, for obtaining
solutions in presence of the cosmological constant, we used a traceless source. We checked the weak energy

condition for wormhole solutions.
PACS No. (198.80.-k,04.50-h,98.80.qc)
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Nonminimal coupling of Schwinger scalars to gravity in 2D de Sitter spacetime

Bavarsad, Ehsan; Jafari Robattorki, Leila

Department of Physics, University of Kashan, Kashan

Abstract

In this paper, we compute the regularized in-vacuum expectation value of the trace of the energy-momentum
tensor of a massive charged scalar field in a uniform electric field background with a nonminimal coupling to
the scalar curvature of a 2 dimensional de Sitter spacetime. We find that, in the case of a massless scalar field
the trace is independent of the electric field. In the case of a massive scalar field, for the small positive values of
the nonminimal coupling the sign of the trace changes. Whereas, for the large enough negative values of the

nonminimal coupling the trace is positive.

Keywords: de Sitter spacetime, Scalar field, Schwinger effect, Trace of energy-momentum tensor, Nonminimal coupling
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Study of Weak Energy Condition in Modified f(G) Gravity

Banijamali, Ali'; Rouhollahi, Rahmatollah?; Fazlpour, Behnaz®; Rafiee, Seyed Farhad 4

'Department of Basic sciences, Babol Noshirvani University of Technology, Babol, Mazandaran
Abstract

In the present paper using weak energy condition we investigate cosmological constraints on free parameters of
some special forms of f(G) modified gravity. We first derive field equations in FRW background and then apply
weak energy condition on them. To obtain energy constraints on free parameters of the models we use the recent

values of the Hubble parameter, deceleration parameter, jerk and snap.
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Modified Gauss-Bonnet Theory of Gravity in the Einstein Frame

Bouzari Nezhad, Hamed?; Shojai Baghini, Fatimah?!

! Department of Physics, University of Tehran, Tehran
Abstract

In this article, we will consider the modified Gauss-Bonnet gravity theories in the Einstein frame. Since in these
theories the Ricci scalar in the Einstein-Hilbert action is replaced by an arbitrary function of the Ricci and Gauss-
Bonnet scalars, it is impossible to express these theories in the Einstein frame. Here we show that one can
overcome this problem by a toy model. Then, based on a de Sitter inflation, we fix the model parameters.

PACS No. 04.50.Kd
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Investigation of Bianchi type | model with Chaplygin gas

Poostforush, Ahmad?; Norouziasl, Parvaneh?

12Physics Department and Biruni Observatory, College of Science Shiraz, University, 71454 Shiraz, Iran

Abstract

In this article Bianchi type | model with different kinds of Chaplygin gas are investigated and obtained
p(t),p(t).a(t)in different kind and it is shown that if cosomic dark energy behaves like a fluied with equation of

state p = wpalong with standard, modified and generalized Chaplygin gas simultaneously, accelerated expansion
of the universe is obtained and Big smash (future singularity) problem does not arise .

Key words: Dark energy, Bianchi type | cosmological model
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Asymptotically (A)dS dilaton black holes with nonlinear electrodynamics
Hajkhalili, Somayeh'; Sheykhi, Ahmad"?

" Physics Department and Biruni Observatory,
College of Sciences, Shiraz University, Shiraz 71454, Iran
? Research Institute for Astronomy and Astrophysics of
Maragha (RIAAM), P.O. Box 55134-441, Maragha, Iran

Abstract

We construct a new class of Asymptotically (Anti) de Sitter charged dilatonic black holes in the presence of
three nonlinear electrodynamics. In order to obtain these solutions, we should consider an appropriate
combination of three Liouville-type dilaton potentials. We investigate physical properties and the causal
structure, as well as asymptotic behavior of the obtained solutions, and show that depending on the values of

the metric parameters, the singularity can be covered by various horizons.

PACS No. 04.70.Bw, 04.20.Ha, 04.20.Jb
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Constraint on Ghost DE using cosmic expansion and structure formation observational
data

Rezaei, Mehdit

! Research center for applied meteorology , Hamedan

Abstract

In this work we investigate ghost dark energy and generalized ghost dark energy as candidates for replacing
cosmological constant and to solve its problems. In this way we study the evolution of cosmic fluid and then
using cosmic expansion and structure formation data we constraint ghost DE and calculate its free parameters.
Our results show that this model as well as /CDM compatible with observational data.
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Tachyonic Warm Inflationary Model in Brane Cosmology

Ravanpak, Arvin®; Khodarahmi, Rezvan®

'Department of Physics, Vali-e-Asr University, Rafsanjan

Abstract

In this manuscript we investigate warm inflationary model in brane-world cosmology. Here, tachyon field will
play the role of inflaton field. After obtaining the slow-roll parameters in the high energy limit and then the
parameters of perturbation theory in the weak dissipation regime, considering exponential potential for the
tachyon field we plot a figure and compare it with Planck observational data.
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Observational Constraints on Interacting DGP Cosmological Model with new
Agegraphic Dark Energy

Ravanpak, Arvin'; Farpoor Fadakar, Golnaz'
' Department of Physics, Vali-e-Asr University, Rafsanjan

Abstract
In this work we constrain interacting DGP cosmological model parameters with new agegraphic dark energy

using recent data of Hubble, Baryon Acoustic Oscillations and Cosmic Microwave Background. Then we plot
some fundamental cosmological parameters and discuss them.
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Stability Analysis of DGP Model with Agegraphic Dark Energy: The Dynamical
System Analysis

Ravanpak, Arvin'; Farpour Fadakar, Golnaz'
'Department of Physics, Vali-e-Asr University, Rafsanjan

Abstract

In this work, we consider DGP cosmological model with agegraphic dark energy and investigate model stability
using dynamical system analysis approach. We obtain critical points of the model and write corresponding
eigenvalues in terms of dimensionless dark energy density parameter. Also, we discuss about different epochs of
the universe.
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Oscillations of Earth's atmosphere affected by the tide of the moon

Soltani, Leila', Abedini, Yousefali 2, Mollaei, Saeid®

'Department of Physics, Faculty of Science, University of Zanjan, Zanjan
“Department of Physics, Faculty of Science, University of Zanjan, Zanjan
Department of Physics, Faculty of Science, University of Zanjan, Zanjan

Abstract

We consider atmospheric as a fluid, we solve the equation of motion by the gravitational force of the moon
using the disturbance theory. We use the Rayleigh-Ritz shift method to calculate special values and special
oscillator vectors. In the next period, the sound and gravitational waves of the Earth's atmosphere are affected

by the gravitational force of the moon.
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el ple 4 S ils U L oS Aol o jsbas S
SRS Al en g (RIS i o b Gle]
Qo 4 @0l a8 il ol s SIS J 51 a8 sz elo
b oen s SUlag b bl 53 [¥] A3l e 2o o
PEREPIN U T B P K SIP S G
= s e SR adlaes s pe o glas B S K
s 3 sehle (uble (S &S cl gy OVslee ol
Ssboms pl ) il 5 Loyl ST Ol g riomen 5 Lol sl

[0 Lsls ) 3 eslizals y se

PRV
Bl 1 ey o5 ol IS5 58 ks 2l e
45 gozme nl 4 ol 035 35 53 0T e g3 e g 03 S
Il 53 V] 55dm 4 30 piendl U s ey SLbI 538
o35 055 334l dbw Gslew o) Sl s S5l 1A
YaAY JLe s Y] 55 Shuaidk () W\Jf s (P S
25 58 g5 93 v bl a4 gluarb pl oS ol 0L S
JLas s laal 5l 3l i Ssw 0pm s in ol VL
Sl s S8 s sleel 1 b Baas L8315 ey

JL@.«IT rj>- 92 Ql}&é\; w) 9 ole e; [‘ﬂ] .LJ&L'L;G 6))&19}.0



Olgho!l o oKl — VY47 sbo ey O 5 ¥

Elr,t) = E(r)etve

G SIS 5 VL adaly Sk sy 03 & s b il

.J..JJA S o alels >
j ErwEdy = w? j F*pkdv

s (,.:Aljﬁ- O
)

-
=

we =

W
k)

] s Ol 25

W = [ #rwedy ©)

§=[&pedy *)

oo il 5 g 5 &S o ol
aloen 1y cpeey 5ol o 23S il > 51 S OWIL L

cue " [(r0 + Re)® — REE]]

V= V4

1552 V)

o=V o5 e sole o dbolB S 5 ol ols o e M S
sl g

sy 35 S bl 3 1y sdelcisa 518 Ll Jl-
S o SS L ole (IS

% W

dee

= —VP — pVU —~VV
iusls V’“’Q‘? CS o aslas gl (V) alasly sleslanal b Jl>-

plii+&)=—V(P+8P) —(p+3p)V(U+38U) ()

5 [(r0 + Re)5— ReE']]

“ —+ = GM
pé; = —VGP — pVoU — 6pVU + 2 Vsp 00
oo f&p 28U v GM_
—péi =Wy =— +E|_xl+ pE—T%p ()

ol Dl 5 LS e e

S o dalas
L s s oo 058 Sleslial L1 &S o SVslas 115 o0
O’i\ “ J“.Zj)'.’.)js LS)J:‘.} SKesl LS)J::' )" OJJSJ]mg_eJ,,p

:V-"‘)‘}T Cewd CJ)_}«&
a2
a2

boamd s sgd oo bl ¢; S S Sls o3Il 4 s Jsls

= —VP—pV o)

S gl Gl S Dl R 5 558 5 eslinl
s el Ol
u; = u; + & M
1 = 1 + &
il; = il + &
ol 40U 50p 5 0P s Ll wluas 1 ahd & 55 am)s
235 Ll O 5e
p—+p+dp
P—P+48F
U—U+38U0
58 Sors Pl 35 a3 b5 oS > aslee b L Il

g oeld ol (SSlgsds Dol daly Sl eslizad L
Dy Al 5D
—p&=Wyl; =5 +p5 +8p5. ™
4 23 Vsl 5l 5 w0 8P 58U 50p polis 51 K a8
Al o o
8p = —V.(p¢)
V25U = 4mG3p
8P = —yPV.E — £.AP
2 e b a5 ey b S can Y AT sl s
Sl ol e 4 ol LS 3 ey Glo S el ¥ T sl
Gyl Sslime e Y gl O Sluie &S cod s
[Pl 3580 537 s ¢ o5 sloed
53 il e Shes VL edd s oS > dsles s W
1S oS B Sl dny b



Olgho!l o oKl — VY47 sbo ey O 5 ¥

i _ k] it
qkz — Zg‘l Z/I
Jed
b SIS plralr LG s Sae lralr L
G Olg e SISl 5 EF s s 5l e 1 OF) Wslas
:JJS ol R Soge
(g7, wgie)zit = (%, pgi*) Zite!
WZ = 5EE )
Ll ol glasl S dies oo w5 S 5 W o(f) dslas s
ol E 3,5 anule Ol e (#) 5 (0) OV¥sleo 1 eslaxal
ML‘LSA C\)J e}.v'} wjjlﬁz_}g;m‘ o}jﬁbw d)w
Lhw;ba éﬁ.\a Sl

S e b ks SHL a4 15 S b slagls s deles

L;a.;
s— [5???? 0 ]
0 5,
M ETRE IR IR SPTNE R JER
W = Wop H";:g]
W Wi

g5 3 Bas o8 ol L2 S8 ol ol S ol s
;\.upw‘mp@;)-\’uw«sw:}ﬁﬁausf)g
ATl @ 5P osrs 0585 S wy, 5wy, LS sL
MASW\LSJQJ«%JSLG&%‘LE&L&)‘M&}.}&;LA
Byt g ) D) e
E:[EW ﬂ]
0 Eg
Aes (g3 YU daly Sl 5l S a S
el 23
Z

op

Z

Z‘F’Q]
g

ZQQ

-
@b S il Z S5 g a5l 4 Ll OT) = 5o

e AS o s E LW 5 us
ITWZI=E

ol Dl 5 LS e e

g 5P sadie 4 51 3Y sl plralr 4

S 4 ez £ 1) Ul 51 (Sae slaploraler ol
s bas Sapscs el 0 p3 S el H o yds
AN ETEIE P

(&lm) = J‘pf*.ndtu finit

ol Gloley OLs O 55 &S aeads aas L las
(G t}:;»sdti )\édsmb.hw.swf;) 33 e Q‘f‘ja

:ﬁvgiwwagd)\;ﬁt}rﬂjb’.j\éﬁg

§=4&tis
{p= —"?-"'[d??,}
1
¢g =5V X Vx(re,)

£, = ﬁvx Vx(re,)

S A 3o el slaolie @5 5 Py YU SVsles s
VinlB,0) 55 ozl & w1 oS sls S
woarg Lol plad S 03 a8 Ll T s e 0L

HES B

PV ] Pt R S P B CNE-L STy Wow LI PN S W
®f = ri+2d i =012,..
l:[:'é‘, — PTI::+2[+1:I i= ﬂ,-l_.zj .
epmy e | 5 S o pasia ) e fle i 0 T VL iy, s
AV 7Tl 55,5 acsisesls 53 Sluy

L 5o e Sl Juled g g3 Olwle Ay,
& ke
35 e dolate (Slb 5 95 @ Ul e 1) D bes glaS

I\ [OTIITCNPPTS (4 YT &5 g Ol5 o o

gji{i ;A=
v



Olgho!l o oKl — VY47 sbo ey O 5 ¥

ol Dl 5 LS e e

Zt8Z=1
w Lol @y Z o6t Sl e ol Z e s lalise ZT &S
I¥] ol e s 40 5 g0
i — 7iglt J it
o = Colpp ¥ Colgp
i _ 7iglt J it
5= Solpg + {5254
o5 5 palis o5 Olg o YU 3 sdslasn Lalyy 5 eslizad b
[/\]J;wwbu)bf
S S 4
S\ dsds s WPP 5L 5l ol slie 4 a5 L
S e il e (D) ol e 5 (B) (sole o3 dlalas 0l
Z 9 E &« C,jjf 4};:24 d‘f@ ole J:J‘Jf ‘k"""t:'. QJJS J)U
G p SaSada A6 sl IS 3 S dalpu ks

Sl Al e
WPP . sle gliasl ) J s

— /T VEYVPFAOVY
—/VFVAVY ¥4
—+/YOFYYFAVYAT

SOFEYATTIA)

—+/YFVAVY ¥4,
—+/YVYYAVADAV
—+/FYRATONAVY ¢

—JAAELFEAY L

— /YOFFFAVTAY
— /EYAAYDIAVY »
—V/V) SVAAGTY s

—V/VrAAVEAQY s«

—TEYTTIAY
—AEYTSAY Y
“VVSAAVEAQT

=Y/PVYAYEY o 0

berr

Aases ‘u‘<'iL’ S 90 Athé (S 5o dlx.aw ‘J‘Los ‘Q,:n\ w:\}:l.s« [\]
i (Agde s b oKl Sl Linl dgde b =l 5 ea ATAA
YA-YY

[¥]. Cowling, T.G., “The non-radial oscillations of polytropic  stars”,
M.N.R.AS. , 1941, 101, 367.
[¥]. Sobouti, Y. “the Potentials for the g-, p-, and toroidal — modes

selfgravitating fluids ”, A&A, 1981, 100, 319- 223.
[¥]. Tarbuck, E. J. and Lutgens, F. K. (1997), Earth Science, 8th Edition,

PP. 638, Prentice-Hall, New Jersey.

[0]. Nasiri, S. and Abedini, Y. “Normal modes of Earth-like planets in
presence of magnetic fiels”, Physics Research J., 2006, 5, 127.

[#]. Abedini, Y. “Free oscillations of earth”, Iranian J. Phys. Research,
2000, 2, 3.

[V]. Sobouti, Y. “A definition of the Sg-SandSp-Smodes of self-gravitating
fluids ”, A&A., 1977, 55, 327.

[A]l. Sobouti, Y. and Nasiri, S. “Global modes of Oscillations of

magnetized stars”, A&A., 1989, 217, 127-136.




Slghol i o305 = 1YAF ol pege O 4 ¥ b OleS 5 RIS e Sules

Quintessence Jh ;3 S ,HU 0L 2 dwslow

RV S,k 5")\?.;6-:‘ ¢ o &\0'2"‘ ¢ e
Olear J o2l i 09,5 4l psle Ul

A

Nl Lo ) S J/‘jj/.«l:/él Al el gl ooy SI 0L ST (e EF sl eolid L S Oy aelleo o oyl I ks
5 O deles 4 ST s alo B absles o ] ol 5 ST Ob i G U 0l sl (sl 5 8l i8S L0 o Lo dlds ol s il edalie
(LB} = (302° £ 20° 5° £ 10%) cr o Pr hms 700 5 Co o b L Ol Cogm o5 s oo OLE allles ol il 3,05 o 15 aalial

2l s oSl A5 lellls sla a5l b ams ol ol S 0
Calculate the dark flow in Quintessence model
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Abstract

Our galaxy and the neighbors (Local group) are moving relative to the Cosmic Microwave Background .The
source of the peculiar motion still enigma. At the low redshifs ,supernova type la are good candidate for
existencesurveying of the bulk flow. While in the past this has been studied mostly using galaxies as distance
indicators, the weight of type la supernovae (SNe la) has increased recently with the continuously
improving statistics of available low-redshift supernovae. We measured the bulk flow in the nearby universe
015 <z = &1 using 165 SNe la observed by the Union2 SNla and we find the bulk flow in the
(1, B) = (302° + 20° 3° £+ 10°}with a magnitude of vbulk = 240 + 28kms ™2,
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Unimodular £(R, R, R*) theories in Palatini formalism

Ata, Nahid ;

Izadi

, Azam

Department of Physics, Khaje Nassir-Al-Deen Toosi University of Technology, Tehran

Abstract

Unimodular gravity theory has eliminated the many differences that exist between the theoretical and
experimental prediction of the cosmological constant in General Relativity and by placing the constraint on the

metric determinant, the calculations are very simple. The model

f(R RwR¥) i unimodular gravity in Palatini

formalism is used to better understand the evolution of the universe, especially the cosmology bouncing. So the
bouncing is important that doesn't have initial singularity.
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Holographic conductivity of holographic superconductors in Gauss-Bonnet gravity with
quadratic nonlinear electrodynamics

Ghazanfari, Afsoon; Sheykhi, Ahmad; Dehyadegari, Amin

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

In this paper we investigate the holographic superconductors in Gauss-Bonnet gravity with quadratic
nonlinear electrodynamics and obtain the equations of motion by varying the action. Using analytical and
numerical methods we find the relation between critical temperature and charge density as well as critical
exponent, and condensation values. Finally, we investigate the holographic conductivity of the system for
different values of electrodynamics and Gauss-Bonnet coupling parameters.
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Generation of circular polarization of the Cosmic Microwave Background
Ghaziasgar, Sepideh’s Hoseinpour, Ahmad’¢ Zarei, Moslem’

! Department of Physics « Isfahan University of Technology« Isfahan « Iran.

Abstract

The measurement of CMB can provide us useful information about physical mechanisms governing in the last
scattering surface. By detecting any circular polarization, we can study the physical interactions in addition to the
Compton scattering. By generalizing the Boltzmann equation in the frame of QFT and by taking into account a
general model for the scattering of CMB photons, the evolution of Stokes parameters are studied. With investigating
the effect of these models on forward scattering terms as is expected, the standard Compton scattering vanishes, due
to parity conservation. Then with analyzing available symmetries in scattering amplitude one can find the general
conditions leads to the generation of circular polarization.
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Investigating the behavior of the cosmic state based on modified Chaplygin gas
in Brans-Dick theory

Noosheen kazemil<Ahmadi Kalate Fateme?®

Faculty of Sciences, Shahid Rajaee Teacher Treaning University, Tehran, Levizan, Shiyan

Abstract

In this paper, using the modified Chaplygin gas equation of state, as a candidate for dark energy, we
investigate the expansion of the universe. Also, considering this fluid as the scalar field in Brans-Dick
scalar tensor theory, the shape of this scalar field and its related potansial is found.
Keywords: modified Chaplygin gas, Dark Energy, Scalar Field, Brans-Dick Theory
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The Unimodular Gravity with Varying Space-time Casual Structure Constant Theory
Golgol, Negin; lzadi, Azam

Department of Physics, Khaje Nasir Toosi University of Technology

Abstract
In this paper we will investigate the unimodular theory of gravity by considering the dynamical space-time causal
structure constant. The unimodular theory of gravity is one of the successful theories in solving the cosmological constant
problem. On the other side the varying speed of light theory (VSL) is able to solve some problems of the standard model
of cosmology like the horizon problem. In this paper with the aim of finding a unified theory to describe the initial
inflation and recent acceleration of universe, we will combine the theories of unimodular gravity and VSL and investigate
the results.
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Canonical ensemble in a new Generalized Uncertainty Principle

Mohammadian evari, Ramzan Ali'; Yoosefi, Kazem?; Pazhouhesh, Reza!

! Department of physics, Factuality of sciences, University of Birjand, Birjand, Iran

Abstract

Some important approaches to quantum gravity suggested, there is a minimum measurable length. This minimal
length leads to a modification of the Heisenberg uncertainty principle to new Generalized Uncertainty Principle
(GUP). We introduced another form of the GUP and the effects of this modifications on the thermodynamics of
an ideal gas within the canonical ensemble will studied. Interestingly, we find that the number of accessible
microstates for a given system increases drastically in near the Planck scale.
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Solutions of accretion disk of rotating black hole via Hamiltonian approach
Hendi, Seyed Hossein; Bahrami Asl, Banafsheh

Department of Physics and Biruni Observatory, Shiraz University

Abstract

In this paper, by using the Hamiltonian approach, the behavior of accreting fluid around the rotating black
holes is investigated. First, we assume that the fluid is perfect and the energy-momentum tensor is
calculated in terms of enthalpy and mass density of the fluid. Then, Hamiltonian is developed by using the
relativistic hydrodynamic relations. Finally, we choose an appropriate equation of state to investigate the
behavior of ultra-relativistic fluid.
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Analogy between optical properties of metamaterials and rotating black holes
Hendi, Seyed Hossein'; Taghadomi, Zahra Sadat®

! Physics Department and Biruni Observatory, Shiraz University, Shiraz, Iran
Abstract

The analogy between the Kerr black hole and metamaterial has been studied in this paper. One can find
the effect of rotation parameter on the permittivity and permeability tensors.
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Phase transition od nonlinearly Charged AdS Black Holes in F(R) Gravity

Hendi, Seyed Hossein'; Rahimi, Ebrahim?

! Physics Department and Biruni Observatory, Shiraz University, Shiraz
2 Department of Physics, Kashan University, Kashan

Abstract

In this paper, we study F(R) gravity in the presence of Born-Infeld nonlinear electrodynamics. At first, we
obtain exact solution of metric function and then, we calculate thermodynamic quantities. Taking into account
the relation between the cosmological constant and pressure, we study critical behavior and possible phase

transition by investigating isothermal P-V diagram.
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