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Minimalism in modified gravity
Mukohyama, Shinji

Abstract

It is generally believed that modification of general relativity inevitably introduce extra physical
degree(s) of freedom. In this talk | argue that this is not the case by constructing modified gravity theories
with two local physical degrees of freedom. After classifying such theories into two types, | show explicit

examples and discuss their cosmology and phenomenology.
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Covariant conserved charges in generally covariant gravitational theories

Hajian, Kamal
Institute For Research In Fundamental sciences
Abstract

In this talk, after a fast review on the titles and basics of different conserved charge calculation methods
in gravity, | will explain in details a method which is called "covariant phase space method". In this
method, conserved charges are calculated directly from the Lagrangian, and one does not need to the
space+time decomposition. | will continue with some applications of the method in calculation of the
mass, angular momentum, entropy and other black hole conserved charges. At the end, | will finish the
talk by a discussion about "soft charges™ and the way they can be calculated.
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Current status and future prospects of primordial features

Mohammad Hossein Namjoo

Institute For Research In Fundamental sciences
Abstract

Features on correlation functions of primordial cosmological fluctuations carry a wealth of information
about physics governing early stages of the universe and may shed light on fundamental questions that
have not been addressed yet. In this talk, | will introduce the primordial features, discuss their
significance and go into the current observational status and future opportunities to detect them
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Challenges for the LCDM Model in Small Scales

Haghi,Hossin
Institute for Advanced Studies in Basic Sciences(IASBS)
Abstract

The currently widely accepted LCDM cosmological model is based on two substantial assumptions: (i)
The Einstein Genral relativity is valid in all scales (ii) the Universe is made of a mysterious, invisible
substances called dark matter and dark energy which after several decades of efforts has not yet been
detected. According to the LCDM model, the present-day galaxies and cluster of galaxies were formed
mostly through mergers of smaller subhalos. Many parameters of this model have been measured
extremely precisely in agreement with theoretical predictions in large scales. Although the LCDM model
has been a demonstrably successful framework for predicting and explaining the large-scale structure of
Universe and its evolution with time, on smaller galactic scales, the theory faces a number of challenges.
Although some of these challenges seem to be resolved by altering the properties of dark matter particles
or fine tuning into the introduction of physical complexity, the standard cosmological model of dark
matter seems to be practically uncalled on galactic scales. In this talk, we first review the basics of the
dark matter problem as well as LCDM model of cosmology. We then point out a few outstanding
challenges for this model that are purely based on multiple independent observations. | will show that
LCDM does not account for the local Universe observations.
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Assembly history of galaxies as a tool for measuring cosmological parameters

Moein Mosleh

Shiraz University
Abstract

Galaxies are building blocks of the universe with a wide range of physical properties that can possibly be
linked to their dark matter halo or the large-scale structures. Hence, the assembly history of galaxies is a
powerful tool for our understanding of the universe. In addition, galaxies are the best probe for learning
how the matter is distributed in the universe or measuring the expansion of the universe. In this talk, |
will present how the mass assembly of galaxies is critical for learning about the universe and how
cosmologist can benefit from these studies.
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Astrophysical probes to hunt dark matter

Elahi <Fatemeh

Institute For Research In Fundamental sciences
Abstract:

Dark matter is one of the key ingredients of the Standard Model of Cosmology. The existence of dark
matter has been established from numerous astrophysical and cosmological observations, but the nature
of its interaction still remains enigmatic. <> Even with the recent advancement of terrestrial experiments,
no unambiguous signature of dark matter has been detected. Lately, the number of experiments to detect
dark matter have been growing and some of them use astrophysical and cosmological observations. In
this talk, | will review a few of the proposed experiments and discuss their comparative power in
constraining dark matter.
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On the consistent boundary conditions in f(R)-gravity

Khodabakhshi, Hossein'; Shojai Baghini, Fatimah" ; Shirzad, Ahmad"

"" Department of Physics, University of Tehran, Tehran
" Department of Physics, Isfahan University of Technology, Isfahan

Abstract

Here we study the boundary condition problem in f(R)—gravity via a covariant approach. We compute the Gibbons-
Hawking-York (GHY) term in f(R)—gravity. The Lagrangian of f(R)-gravity is non-degenerate. In order to show
this, we use the scalar-tensor formulation of f(R)-gravity to obtain the holographic relation in D dimension. Then
using the Ostrogradski’s method, we make the f(R)-gravity degenerate. We study both Dirichlet and Neumann
boundary conditions covariantly, and the result is compared with the ADM approach. At the end, the
corresponding results for general relativity are also achieved.
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Gravitational waves in the generalized Proca theory

Masghatian, Faezeh!; Haghani, Zahra?

! Department of Physics, Damghan University, Damghan

Abstract

The generalized Proca theory is a vector theory for a spin one particle with 3 degrees of freedom. This theory in
curved space-time contains non-minimal coupling between the Proca and gravitational fields. We consider the

gravitational wave in this theory in the Brinkmann coordinates.

To investigate the properties of the

gravitational wave, we use the Petrov classification. We will show that the gravitational wave has only two
polarization. The amplitude of the polarization contains two parts. One of them is the back-reaction of the
Proca field and the other does not depend on the Proca field and represents a free gravitational wave.

PACS No. 04, 04.30.-w, 41, 04.40.Nr
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Thermodynamics and holography of black holesin
generalized quasi-topological gravity

Mozhgan Mir

Department of Physics, Ferdows University of Mashhad

Abstract

We study the thermodynamics of charged AdS black holes in generalized quasi-topological gravity in cubic
order in curvature. We observe critical behavior and phase transition in four and higher dimensionsin the
ensemble with constant charge and potential . Also in the context of holography, we investigate how the ratio of

shear viscosity to entropy in cubic order of curvature.
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Abstract

Swampland conjecture which was presented recently is in contrast with slow-roll conditions of
single field inflation. In this note, we will try to study the reheating theory after slow-roll
inflation and discuss the contradictions of this model with swampland conjecture.
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Parity violation in an isotropic vector inflation model
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'Department of Physics, Shahrood University of Technology P. O. Box 3619995161, Shahrood, Iran
*School of Astronomy, Institute for search in fundamental Sciences (IPM)
P. O. Box 19395-5531, Tehran, Iran

Abstract
In this paper, we present a model of inflation containing the scalar field and a triplet of gauge fields. In addition
to the local U(1) symmetries, the gauge fields are effected by an internal O(3) symmetry which leads to be the

isotropic FRW solution. Moreover, we add the pseudoscalar invariant F(a)lf;‘)v to our model in order to violate

w(
the parity symmetry. Indeed, this term gives us more freedom in tuning the amplitude of the vector fields at the
end of the inflation. By decomposing the scalar perturbations into the adiabatic and entropy modes, we
calculate the curvature perturbations power spectrum, the entropy power spectrum and the mixed of them. The
results show that the parity violating term leads to enhance the cross-correlation between entropy perturbation
and the U, scalar mode.
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Cosmic censorship conjecture at the LTB black hole
Javad. T. Firouzjaee?

! Department of Physics, K.N. Toosi University of Technology, P.O. Box 15875-4416, Tehran,
2 School of physics, Institute for Research in Fundamental Sciences (IPM), Tehran

Abstract

Penrose Cosmic censorship conjecture which says the black hole singularity is covered by the event horizon
steel is discussed to find counterexamples for this conjecture. First counterexamples are presented in the dust
black holes collapse. In the paper, we study a class of the LTB dust black holes models which the naked
singularity forms in these models. We show that if energy condition holds, the naked singularity will not form in

these models.
PACS No: 95.30.5f,98.80.-k, 98.62.Js, 98.65.-r
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The effect of structural parameters on the complexity of pulsars’ pulse profile

Eghdami, Issa’; Panahi, Hossein'; Movahed, Seyed Mohammad Sadegh??; Monadi, Reza®;
'Department of Physics, University of Guilan, Rasht 41635-1914, Iran
’Department of Physics, Shahid Beheshti University, Velenjak, Tehran 19839, Iran
3School of Physics, Institute for Research in Fundamental Sciences, (IPM), P. O.
Box 19395-5531, Tehran, Iran

Abstract

Investigation of the radiation mechanism and how the shape of the pulsar is constructed are due to the unknown
nature of the behavior of the nuclear mater in the high pressure and density inside the neutron star, and also the
lack of adequate knowledge of the radiation process, is difficult and it requires enough statistical information
and observational data to analyze this mechanism. Here, using fractal analysis, we investigate the correlation
between the complexity of the pulsar pulse profiles, which is one of the most important statistical parameters of
the pulse profile, with other structural parameters of pulsar. Our results show that there is no significant
correlation between fractal dimension and structural parameters of the pulsars, but the observer's line of sight
and the distribution of radiation regions in the optical cone are correlated with the complexity of the pulse
profiles.
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Investigating the absence of fundamental acceleration scale in galaxies
C. Rodrigues, Davi'; Marra, Valerio 1; del Popolo, Antonino?; Davari, Zahra ®

! Department of Physics, Federal University of Esprito Santo, Vitria, Brazil,

*Dipartimento di Fisica e Astronomia, Universita di Catania, Catania, Italy
®Department of Physic, Bu Ali Sina University, Hamedan, Iran.

Abstract

Dark matter is one of the challenges of modern cosmology. Although, there is much strong indirect evidence
that supports its existence, but there is yet no sign of a direct detection .Moreover, at the scale of galaxies, there
is tension between the theoretically expected dark matter distribution and its indirectly observed distribution.
Therefore, phenomena associated with dark matter have a chance of serving as a window towards new physics.
The radial acceleration relation confirms that a non-trivial acceleration scale a, can be found from the internal
dynamics of several galaxies, this retrieves the modified Newtonian dynamics theory. Here, we consider 193
galaxies and, using Bayesian inference, show that the probability of existence of a fundamental accelerations
essentially 0: the null hypothesis is rejected at more than10c.
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Hydrostatic Mass Bias factor Estimation in Galaxy Clusters
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Abstract

In this paper, by relying on the hydrodynamical numerical simulation, we present a proper evaluation for amount of
correlation of azimuthal scatter as an estimator with other quantities such as clumpiness and hydro mass bias. Our
results demonstrate that on the contrary of previous works, we should take care more on using the azimuthal scatter.
The effect of contamination on the study of Galaxy Cluster X-ray maps should be considered. Furthermore, according
to investigation of the relation between deviation from hydrodynamic equilibrium and geometrical shape of galaxy
clusters, it was clarified that the irregularity of clusters won't essentially be reflected on their geometry.

Key Words: Cosmology, Large Scale Structure, Cluster, Bias.
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Ginzburg-Landau Theory of Dark Energy

Banihashemi, Abdolalil; Khosravi, Nima!; Shirazi, Amir Hossein!

!Department of Physics, Shahid Beheshti University, Evin, Tehran

Abstract
In this paper, first we take a brief look at tensions and tribulations of standard model of cosmology and then we
try to lessen these tensions by giving a new model for evolution of universe, based on supposing a phase
transition in the Dark Energy. We study this phase transition in the frame work of Landau-Ginzburg theory and
finally we have constrained free parameters of our model by several cosmological datasets.

PACS No. 11

Ol S (,JL;« 3l lge a5 dies ol 5l S Slaalie s S
o [A] LS o o i ACDM Jus o8 ool il
Gy G by Sl te 5 o 6505 la glminl
3 il (ki sy adex )l sy SleS
0l bS5 bt 5 b ler gl 5 hBta
Sl aws b3 g bl cpl [V ] ohad s bl

LS el plas
<ol osy5e 5 ACDM Jae oo Sl eab & Hy i
Gloged Gob 5l S opl pdte s (6,030 5 55 0l Lle
LS [E ST a0 S5 s Joolsd 53 352 50 5kl
b S cul pbaesls ol s ACDM Jote s i S s
Sl ey b gl 0, Klanl 5l [0] SN o352

sl O & bgs o DML (gl 45 L Lleds (65T mar

O

PR T
I cpe 55 5 s ee ACDM (s 0leS 3 Ik | Je
o5 ol dde Ll OS ao 5 Sl Je o el
SS wes S0 Gl Sl Cie v 5l 5 &
SleS Slaal e aen Low b oall el i 5L 5 ool
Lo 3 ey slaslpl OAs 338s Lt Ll il Sl ea
03,5 5o s Kaleal baesls 5 Jis nl st O 200
ool 48 Wledde pl 2 6ok Qﬁldéldﬁgﬁdiéwl
Sogd e 3 0350 Slet o lallex 51 30 s Salaal

Ll oS does sl

U5 RS cnl on tege 3125 il
S alsls slags Seslul o bLas Ly —a s Hy 2w
ks 5 &S fog i 5 [VaAleeul Ly —a BAO 3 b

e‘)u‘w(vjb)b b)})ﬂ OJLO Q‘ﬂﬂbfﬁj@‘é}ﬁm



ol slaails olSimgsy - VWAV ole rags Fof

o 1y Ly 0 alis Kl s Ol 5 oo o1y a0 1Y 5T (g5 50
S

KU 63 Sl S-S 58 g
ool o5 bl UL (351 S e 28 A ol 52
Ol 3o 318N 53,03 5U SIS okl am 53 5 o35 olide
et 0S5 b el 3 e 3 S s 65 m (V) el 5|
i Bl L Sb Sl Sl e O
O a5 bl 3 Lo &S iy 0o 4 il S 5IN-S 5 0508
o2 533 S L 1y e ol Ol 0 [A] s Lol eﬁ)'(sﬁ&qj
Sy90 534S o B .r.:;Su.ajledY o8 4 dedmae |y 35 b
ol sy e a4 e MPCY e I VL sl s OleS

2 el Sl L6 (650 Jaily gl

VerrofrpE = A+ m? (#) ¢2 + ‘f¢3 + /14’4-
i )
L0555 L st (slod Olas o3 oS (S o 53 kel 5 Lo
A S 3 el Cnlite Z e 4y S Ol b 5
(z—12z.)x (T—T,) :cils
2 (V) dlaily 038 S 51 S bos a Oles (Sl 4 4 55 L
LaS S blaral by 0 0l5 oo ool o cmas Olbs e
sk e Jemdliy 3101 ¢Sl (slos 51538 5 e O 5 e
Somils b LS o i S (Gole 4 iy (Sl I 4t gy
Nepr = AX(2) ©oso 01y D (pl o o JUil o
Sosb & les S Je
X(z)=1+ A(tanh(a(z — Zc)) + tanh(azc)).
)
S JSi 5 oS A 5 @ 5 Gl e 2 S Ze L) 3
5 05 0leS Gl bla mebl amad 53 S o st
ZJJL;" 23 R Spe 43 Slees
H?(z) = HE[QE(1 + 2)* + Q,,(1 + 2)3 + Q4
(1 +2)% + QpX(2)].
()

oy

i leeS 5 oS (e Gialen (gasliallie

5ol 4y glaosls o 25 Sl s Hy 25 sl o
St o mimn Slo) A5 S 5 Sl 2 OleS 5 sl OleS
T &S Lol - ke (5l slaetsl b 25l >
O ol s le &S gleyt Lol a8 o Jlis ol 3 e ol 05 S
O ki el & cl S0 (550 sl e oS o Lo
St P AL S e ol Sl lasdiy S5
Glp s cmlods 5B IS S s Olss b s Sk g5
o (GLT) $IuN-G8 5058 o b 51 56 108 ) ) s
S o e G i s el ) ks e g
St 54 S I oS Olge 4 1 O e
la 25 u:&ts)s)tsa\wsmﬁsw Ol 5 e o0 LS &

SIAN-8 ) 5 528 gu

Sl @ a5 Oak | 56 IS SKpd ol 36w
658 Gl XS Chao 5 345 o SIS s o5 glosle 5, ltl
Slr A 8 S b e 0L 4 a5 Ll &S
W g Olde

L=C+m? () g2 +£¢° + 20 +

) Y(V$)* +(H.¢p + -+,

Ols H olipe stisles @ 516 53T 550 L byl 45 oS

T-T,
Tc

Al a1 6550 opl 48 Wl S 5 Sl Jges (gl S

T—-T,
HGIW ld)z N T -
c

wﬂby;c@‘&jd%@ﬁd\&
Q(.\.:AV.AJLAB’\;'-zt.\aSV.AJJ_,_.Zub_}cd)Z oz Cwdle
il Ol 4 Ll & 6K dhax S s LT L bl
5 S o s | Ol glad 5 i oS el (VD)2
o &S o 5w balaan o (S ey OLLS
fﬁ)m&ﬁdﬂww\)\cW\rH}A_’ﬂkv
055 €S Ly & ol 53 o)l plad O s Ol LS e



sl 6&:‘_}3‘0 oms;}i - \YaY o b \°5\~

| | T |
L1 Dy .
MGS WiggleZ Dy ===---
1.05 | SDSS quasars -
4
S
S 2 A DES(Dap)
Q095 [ IR i
o L DR14 LRG Ly-a(Dyp)
| | | | |
0 0.5 1 1.5 2 2.5
z

o Sl e o (K0 s o Al Sl 0Y

@ =5 b laie asl ladliSS ST L @ byl dus ool 5o
A sl aS ol ) Sl s ales sed Sl 0T sl 1)
duajm@)“.g@u%j_p@tanh@u&Mdu
sI3T el T Sl S e sl Je 53 S5liS Sas S
S X% UTL Ll 3 (8) 5 (%) Lails, 3 a5 e ol

RV r.:.a\? 25 ol sed 4 Likelihood 4.t~

O

Sy \@

/ \
-0.32 / \

69.070.572.073575.0 0.64 0.72 0.80 0.88 03 06 09 12 0.27 030 -0.32 -0.16
Ho z A Qp 0,

o slaosls I g 45 _olSen (ol oliT sls 2ol Likelihood r o ar

.JJ.J solaz)

Ll osgd & S ol bl JEs 55y cn | Sas
SV b bl I (gl odal Cly s ol 4S5 S a5
Delewl Bl Was wawd $H(Z) @il 3L o= 55 &S

Comal S 0 Ve OF &g |5 2elL &S e 0T 55 12l e

i leeS 5 oS (e Gialen (gasliallie

5 s H(Z) 53 35050 ans slresls L1, GLTOfDE Jus L
sl = . ¢l » Metric Distance ; Volume Distance
L 0Tl sla by 5 ez Sove fOg slaosls 55 5 S sbos
BT sl bl sl palie o i 25 ol 3 el ks

il 0l 05,5l ACDM Jow 55 5 GLTOof DE

ST sl o)l pslée o i ) ok

Data sets ACDM GLT of DE
X2 =2480 ~4=177|x*=1271 =106
~ Ho = 71.13 +0.80 Ho = 71.89+ 0.93
;:9; Q,,h?% = 0.1433 + 0.0064 |2, h% = 0.1432 + 0.0074
L Or = —0.046 +0.012 | Qi = —0.225 +0.049
A=0.80+0.19
2 = 0.738 + 0.028
Y’ =3173 4 =138|x*=2033 =097
@ Hy =71.22 +0.36 Ho = T1.82+0.91
<}
%‘ O k% = 0.1431709954 | 12 — (.1431 + 0.0073
gu Qe = —0.04570018 O = —0.2047954%
E A=072+017
z = 0.733+0.029

ACDM , GLTOfDE Jue H(2) canb lin i,
LSl o5 Ade Waesls I il glads gamme b oS Jalf...a

ilodds v.m:) )‘i) 6&)\5}.&4
30 T

GLT background and fog -eeei-
ACDM background and fos - -——
LT background
= ACDM background
5 ¢ lanck B

TRiess et al.

70 f

H(2)/(1+ 2)[kms ' Mpc™!]

W ~ BOSS Ly-a
60 | %H a - i
BOSS DRI12 DR 14 quasars
55 1 L L L L
0 0.5 1 1.5 2 2.5

z

o o S o o o)l 1)y pead



ol slaails olSimgsy - VWAV ole rags Fof

[arXiv:1506.07135 [astro-ph.CO]].
[¥] C. L. Bennett et al. [WMAP Collaboration], Astrophys. J.

Suppl. 148, 1 (2003) doi:10.1086/377253 [astro-ph/0302207].
[*] A.G. Riess et al.,“New Parallaxes of Galactic Cepheids from

Spatially Scanning the Hubble Space Telescope: Implications

for the Hubble Constant,” Astrophys. J. 855, no. 2, 136 18

(2018) [arXiv:1801.01120 [astro-ph.SR]].

[¢] A.G.Riessetal, “A 2.4% Determination of the Local Value

of the Hubble Constant,” Astrophys. J. 826, no. 1, 56 (2016)
[arXiv:1604.01424 [astro-ph.CO]].
[e] N. Aghanim etal. [Planck Collaboration], arXiv:1807.06209

[astro-ph.CO].

[\] J. E. Bautista et al., Astron. Astrophys. 603, A12 (2017)
d0i:10.1051/0004-6361/201730533 [arXiv:1702.00176 [astroph.
CO]l.

[v] H.du Mas des Bourboux et al., Astron. Astrophys. 608, A130
(2017) doi:10.1051/0004-6361/201731731 [arXiv:1708.02225
[astro-ph.CO]].

[A] T.M.C. Abbott et al. [DES Collaboration], Phys. Rev.

D 98 (2018) no.4, 043526 doi:10.1103/PhysRevD.98.043526
[arXiv:1708.01530 [astro-ph.CO]].

[4] P.L. Krapivsky, S. Redner and E. Ben-Naim, “A kinetic view of
statistical physics”, Cambridge University Press, 2010.

[\:] Y.Wang, L. Pogosian, G. B. Zhao and A. Zucca,

arXiv:1807.03772 [astro-ph.CO].

g

i leeS 5 oS (e Gialen (gasliallie

ol L edy 3 dnlas 5 Llad 5 5 ke | Wl o &S

H?(z) = HE Q1+ 2)* + Q,,(1 + 2)3
+ QY (2)]
(0)

Eel ali s opl los S (53wl 1L, Y (2) camls G 5
St A S e Ul palie S gl a3 0
SLb 5 Sl dslas 5 G s Ol a5 550 e
b b Jie Osalpmll & b s S e S e |
Ll 2 dalsot e S0 5531 S olse0 o5 Gl S
Kb @3 I s ol IS e bl S
S5 wles S (s3ail 1 Y (2) 48 VG b ams (ol

:C»—w‘ P e eé)jTY(Z) 44.]9}4]&)()}0_:‘).1))) .Jﬁ M\j?-

L T Back‘ground and fos I 4
2 Background -----

GLTOfDE Uts (sl s 40 S om0 Y(2) £ o

S womS
4k o ol DBy s b oA el sl PR 0P
u&gﬂsj&gﬁaﬂélﬁwuﬁjuv—ﬁjﬁfﬁ

Al o bl la (gl

ol Kl
Ol aki (5l Obiked Sl 5 Kia ad e el b il Sl L
berr

[\] P.A R.Adeetal. [Planck Collaboration], Astron. Astrophys.
594, A16 (2016) doi:10.1051/0004-6361/201526681



ol slaails olSimgsy - VWAV ole rags Fof

i leeS 5 oS (e Gialen (gasliallie

bl Kol b dily S50 (6551 (Senls Joba b ol jon glas = OlesS

SO TR e R | KW PR e ol
Q/JM ‘L:.w ‘;1.5}.: a[(if/.) :4.3[3 !Aj(ﬁ a./L,(f.J/.) “&j:.ﬁ ajj_(

s S

-

A O eSS sk Y o MM“J/J;LHAJ@"UJL«» SKoal 4 azecls S i 5 ool pdm 43 igr olid OlgS adlbe wold] o

5 Sl les eyl delms b sl L5 I e 5y leS o)Lt s 18 s o ine G Sl il o s G50 o Olos b |y Sl 4

LS o et S Ol (5 2 Sl Ly Y ot ol ke 4 oo oo DL eckialS ezl

Cyclic universe under a Hubble rate dependent dynamical dark energy model

Khodam-Mohammadi, Abdolhosein; Karimi,Bahman;

Department of Physics, college of sciences, Bu-Ali Sina University,Hamedan

Abstract

Following to the modified matter bounce scenario, with a Hubble rate dependent dark energy model up to H*,
in this essay, we want to study on the turnaround regime with the same successive model to complete the cycle.
We Also consider the effects of varying G in a viscous cosmic fluid. We show that our model has a capability to
arise a cyclic universe after studying on the equation of state parameter and deceleration parameter.
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RFI mitigation using deep learning

Vafaei Sadr, Alireza'?; Fantaye, Yabebal®; Basset, Bruce®*;
! School of Physics, Institute for Research in Fundamental Sciences (IPM), Tehran, Iran
2 South Africa Radio Astronomical Observatory, The Park, Park Road, Pinelands, Cape Town, South Africa
*African Institute for Mathematical Sciences, 6 Melrose Road, Muizenberg, South Africa

Abstract

Data management is needed in new observations more serious and unavoidable than before. For this purpose
automation in data management and even data accusation is one of the most challanging applications of machine
learning. One of the most important issues in this field is radio frequency interference (RFI) mitigation. RFI can
pollute a portion of data and make it unusable. AOFlagger is the approach which is based on statistical methods
and there are some studies about potential deep learning based methods. In this study, we presented a
convolutional neural network based method (Rnet, inspired by ResNet) and compared it with AOFlagger and
another deep leaning based proposal named Unet. We show our suggested approach on HIDE and KAT7 data
obtains 0.99 in the best of its results and outperformed other approaches using AUC metric

! André Offringa Flagger
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Deep Data Digger network; deep noise reduction for better detection
Ejlali, Golshan *; Vafaei Sadr, Alireza®?

! School of Physics, Institute for Research in Fundamental Sciences (IPM), Tehran, Iran
2 South Africa Radio Astronomical Observatory (SARAO), The Park, Park Road, Pinelands, Cape Town, South Africa

Abstract

Problem of Signal retrieving has crucial importance in several astronomy fields .Computational tools
based on machine learning can play influential role in extracting signal from raw images, provided a
sample of extracted signal is accessible for the machine training process. Due to multi-layered
architecture and employ of convolutional layers, convolutional neural networks have wide applications
in variant image processing tasks. In this work, we propose a method based on convolutional neural
network which not only retrieves signal from raw images, but also finds the minimum amplitude of the
forsought signal that can be extracted using the trained network. Application of this method was
examined in the case of retrieving cosmic string maps from simulated data of cosmic microwave
background. Cosmic string signal used in this work was simulated in two levels, test simulations and
realistic simulations based on Nambu-Goto action. Minimum retrievable amplitude of strings in
realistic simulations using 7 layered convolutional neural network is reported Gu = 1.72 x 10~%in
case of using edge-finding filters and Gu = 4.6 x 10~°, without using them.

Keywords: convolutional neural network, deep learning, cosmic strings.
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Smoothed Skewness of cosmological random field in the Effective Field Theory
Amini, Mahmoodreza'; Movahed, S. Mohammad Sadegh™*; Abolhasani, Ali akbar?®

! Department of Physics, Shahid Beheshti University, Velenjak, Tehran,
2 Department of Physics, Sharif University of Technology, Tehran,
® School of Physics, Institute for research in fundamental sciences, IPM, Tehran, Iran

Abstract

Initial conditions and non-linear equations for the cosmological field observables quantities are expressed
according to the mathematical framework based on the stochastic fields. The backbone of such mathematical
framework includes probabilistic concepts. Initial non-Gaussianity is one of the features produced in some
models of initial conditions. Determining the shape & weight of this Non-Gaussianity plays an important role in
distinguishing between the models in observations. I this article we study the behavior of non-Gaussianity in the
approach of effective field theory for some cosmic random field, e.g. CMB. Our results demonstrate that by
increasing the non-Gaussianity in CMB field, the maximum value of effective features contributions tends to the
lower scales. This behavior can be uses as a criterion to determine the local non-Gaussianity.

Key Words: CMB, Effective Field Theory, Non-Gaussianity
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Trans-Planckian Effects in Slow-Roll Inflation

Bouzari Nezhad, Hamed?; Shojai Baghini, Fatimah'

'Department of Physics, University of Tehran, Tehran

Abstract
The cosmological scales, which have been of the order of Planck's length at the beginning of inflation, depend on the details
of physics at extremely high (trans-Planckian) energies. This means that the selection of the initial conditions for inflaton
fluctuations is important. The choice of vacuum state may leaves observable effects on the power spectrum of the comoving
curvature perturbation and include some information about the trans-Planckian or Planckian scales. In this paper we consider
the effect of the vacuum choice on the power spectrum of the comoving curvature perturbation. At the end, we compare our
results with other primordial power spectra and Planck data.
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Equation of state for neutron star matter in the presence fermionic dark matter
Bigdeli, Mohsen!; Razavi, Marzieh Sadat?
!Faculty of science, Department of Physics, Zanjan university, Zanjan

2Faculty of science, Department of Physics, Abdolrahman Sufi Razi Higher Educational Institute

Abstract

One indirect method for observation of DM, is studying the DM effects on compact stars. In this work, mass of
dark matter is considered in the range 0.01-1Gev and by solving the pressure and energy relationships of the dark
matter and the matter of the neutron star, the effect of dark matter on the Dark matter Admixed Neutron Star
(DANS) has been studied.
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Investigating Asymptotically Flat Wormhole Solutions with Varying Equation of State

Parsaei, Foad; Rastgoo, Sara

Mathematics and Computer Science Department, Sirjan University of Technology, Sirjan 78137

Abstract

In this paper we study exact wormhole solutions in the frame work of General Relativity with a general equation
of state that reduced to linear equation of state asymptotically. These classes of solutions, are asymptotically
flat with a constant redshift function. We study the violation of NEC as the main ingredient in the wormhole
physics. Our results show that there are some restrictions on state parameter at infinity and shape function.
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Evolving Wormhole Solutions in the Brane-World Scenario

Parsaei, Foad; Rastgoo, Sara

Physics Department, Sirjan University of Technology, Sirjan 78137

Abstract

In this paper exact evolving wormhole solutions in the brane world scenario, are investigated. Ricci scalar is
considered zero. These classes of solutions, are asymptotically flat. We have studied the violation of NEC as the
main ingredient in the wormhole physics. Some advantages of this theory in finding evolving wormhole are

studied.
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PADE approximation, an alternative to CPL approximation

Pourojaghi, S'.; Malekjani, M™.

!Department of Physics, Bu Ali Sina University, Hamedan.

Abstract
In this paper, we introduced the Pade parameterization for the dark energy equation of state. The CPL method is
proposed as a method for parameterization at the early time and present, but its divergence when the scale factor
goes to infinity made the Pade approximation as an alternative approximation and with a strong mathematical
support to be used in studying the dark energy equation of state. In this paper, the evolution of the universe is
studied at Pade parameterization. Subsequently, the growth of matter and dark energy perturbations under these
parameterizations is studied in two coincidence and phantom regimes and the results are compared with the CPL

and ACDM model.
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Neural Networks in the Search of Cosmic Strings

Torki, Motahareh!; Hajizadeh, Haleh?; Vafaei Sadr, Alireza®; Farhang, Marzieh!

'Department of physics, Shahid Beheshti University, Evin, Tehran, IRAN
"School of Physics, Institute for Research in Fundamental Sciences, (IPM), Tehran, IRAN

7SKA South Africa, The Park, Park Road, Pinelands, Cape Town 7405, South Africa
Abstract

Cosmic Strings are topological defects possibly formed in a symmetry-breaking phase transition in the early
universe. In this paper we use Convolutional Neural Networks (CNN), a machine learning based approach, to
find the footprints of cosmic strings in Cosmic Microwave Background (CMB) data, to compare the results with
classical approach, which includes different measures such as curvelet components, image processing filters
and statistical properties such as variance and probability density function (PDF). We find that the lowest
tension of the string that the neural network can measure is Gu > 0,0 1.7 and in classical approach

IS Gu > #,r x1.7". Comparison of these two results shows that the detection of the neural network is better than the

other approach which uses classical tools.
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Statefinder Parameters for Tsallis Holographic Dark Energy Model

Taghipour, Hamide; Ebrahimi, Esmaeil

College of Physics, Shahid Bahonar University of Kerman

Abstract

Following the holographic dark energy model in presence of Tsallis entropy(THDE) term, it looks necessary to
discuss different features of the model. In this work we consider the statefinder parameters for the interacting
and non-interacting THDE model. Taking a flat FRW universe filled by THDE and a pressureless DM, we
obtain the statefinder parameters and plot r-s and r-q graphs. Finally we find that the model can catch
{r = 1,s = 0} at later time. So the THDE, needs to be modified from this feature.
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Intermediate Inflation in the Presence of Galileon Scalar Field

Teimoori, Zeinab; Karami, Kayoomars

Department of Physics, University of Kurdistan, Sanandaj

Abstract

We study intermediate inflation within the framework of a Galileon scalar field. We first obtain the inflationary
observables such as the scalar spectral index, the tensor-to-scalar ratio, the running of the scalar spectral index
as well as the non-Gaussianity parameters. Our results show that although the prediction of intermediate
inflation in the standard framework is completely ruled out by the Planck 2015 observations, in the Galileon
setting, it can be resurrected in light of the Planck 2015 TT,TE,EE+lowP. we evaluate the non-Gaussianity
parameters, and conclude that the shape of non-Gaussianity is approximately close to the equilateral one, also it
satisfies the 68% CL bound from the Planck 2015 data. Moreover, the prediction of the model for the running of
the scalar spectral index parameter is in well agreement with the Planck 2015 data.
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Growth rate observational constraints on holographic dark energy models

Jalilvand, Faeze'; Malekjani, Mohammad®

! Department of Physics, Bu-Ali Sina University, Hamedan,

Abstract

In this paper we investigate the HDE model from the viewpoint of structure formation scenario. We calculate
the growth factor and growth function of structures in this model. We show that, similar to LCDM model, the
growth of structures can be slowed down in HDE model. We finally calculate the observational quantity
f z)o,(z) N this model and compare it with latest observational data by applying the statistical analysis chi-

squared method. We show that for a best fitted value of the model parameter “c” the HDE model is well fitted

to observational data as LCDM model.
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The scalar and tensor fluctuations in f(R, ¢) gravity

S. Cheraghchi !, F. Shojait?
Department of Physics, University of Tehran, Tehran, Iran?.

Foundations of Physics Group, School of Physics, Institute for Research in Fundamental Sciences (IPM), Tehran, Iran2.

Abstract

We have considered the scalar and tensor perturbations of metric and also fluctuation of scalar field in generalized
scalar tensor theory during inflation by studying the equations of these perturbations in the Newtonian gauge. At
sufficiently early times, it would be possible to obtain the metric and scalar field perturbation in the form of WKB
solutions up to an undetermined coefficient. The standard commutation relations of annihilation and creation
operators of the scalar field fluctuation and also metric perturbations fix the unknown coefficient. We have found
that the scalar metric perturbations at very early times are negligible compared with the scalar field perturbation,
just like general relativity. Going over to the gauge invariant quantities which are conserved beyond the horizon, we
have obtained the initial conditions for the generalized Mukhanov-Sasaki equation. And a similar procedure is
performed for the case of tensor metric perturbation.

PACS No. 10.1140/epjc/s10052-018-5878-x

VoA



ol slaails olSimgsy - VWAV ole rags Fof

S = =3 (3 (R.9) — 1 0(#)9" 3,00, -

V(@) d'x W
FLRW S, 20 50 a3, S & S e s K2 = BTG of 45 oS
ds? = —(1 + 2®)dt? — 2a(t)9;fdtdx’ + a®()(6; —

2W6;; + 20,0y + Dy;)dx‘dx’ )

Yy (Sl Vol ol s G 20 5 S a5 L
Sy (ISl Ol DUl si 55 5 S5 e (556 5 (6 IS
350 @ISl SV G 55 (6 low bl el dal g
L oVales Olgis lasy ol 53 550 0> aeadie S8 o)
3503 J= WKB 5 5l aslial b asl sl s les 4= 53
Ol It 4y S 20 (6 ISl WD ¢ saomes L 45 i3

ol s IS

ia?wgy _ g+h 3)

qF y

ol 45 a8

t dt’

W) = gt )

t dt’

®(t) = h(t)e @) @)

t dt’

5¢ = y(t)e " frawr

; . . af
w&wbwuﬂlu)léwu)b)JF:a_Rj

Cowd JSl Olie Il 5l 5 (6 Asles &0 s (e )

il
. f F
y+Hy +2 (224 52)y =0 )
il 53 O 4 dlslas gl —
c 1 —iCIf:*ad(—i:)
6p =——e )

aVFw
Lo ISl Olse 5 e g JKal Vsl 03 S 65818
e 15 Gl gls Slas sl (5 Sl Lals, 4 42 5

L ool s mﬂ SRR U PRPIN S I GV VNG

\ .

i leeS 5 oS (e Gialen (gasliallie

4o s
S eslsen Oyt wlid OGS s lrle S8 ¢ ais
o 5 Kl fe pa) 55 Slge S 3 phne lesl il 63 5 el
s s £ Ol a8 il S S8 5l el
laaly 5 SleS  wwes Wb 51 Jols Gla osls 4 ax g L
SISl Dbl ooy 4 iyl adgl Ul s s esls ol &S
Cllags anlllas js 0asls o8 6 00ss (b5 o5l s
ozl 5l 26 Sblgl S goss Gl Sl Ol 5 S e
S8 il IO i 13556 ey (slginS L ol 3 il
Wloy CuaS pl a8 (sl 0l ealy OLAS <=L9 Cns 53 r.:S
J':jjv\j):w.ciCM‘@})MQ{U&‘j‘)rPJ‘m‘JJJU
(3 Jos a0 Olisdas 5555 Olj) I b 6 o0 o
2 2 e bl S5 (ol ¢ 4l Dlse 4 il
Wil Il 4 ke Sl S S ol S5 4 0¥
o el SV (Sl sl Bl 2 1 5 e s
SNy (S sl Tl E e Al ol s Lo
5 el 4Bl e (1S ldie 53 ()l 5 SIS
Sl Sla Oles 53 ple o dilas 39 die ol 55 ls 0L
Oldes IOl ol 5 K e 6 Kl W 51 O see sl
J%\ddzwﬁgb«gﬁlkﬁ}gjsﬁjﬁ}g_éj.,pJJLi.wl
53 SAR W 6l &S pleel 4 ar S L S 1 Ll
3 Sl 3 mled e sl S 4l L slgles A
S adsl Ll o s 5 K e () 5 YN (6 andllas

el 0Ll a1y o 0T

G- Il IS s Kl Y

sl 3

..(".‘.‘w

b Gl SO s die Gl &S 5 IS GRS e s L
ST altes Olgie ol 23 Sogo 4 S b (SAS i

J‘}A-.!

dabed anr o [9] & Slole Sl 5 03 514



ol slaails olSimgsy - VWAV ole rags Fof

6 sl b ISl Ol Sl 5 S e (8ISl YD

_ ft at’
R »>—— M T

3
1 (em2a(t)2qFod,

(11)

Selgds mb s ol sdol s Shilu-cilbis (o aslas
Vet d sl = LB sl b sl etz U f (R, @)
bs OF 51 o ol Gl 658 55 gbls alslae ) 81 6138
ol Casatl 36 48 Wited | o Sl s slails (6 oS s 35
ey b g a8 ol e b S Il e
S s Lol I Sl 4l Sl slgiley o a5 Wil
) Ll doestl o liie &S Jl 5wl ol Conds
plod o5 dal et anoly JSal Ol foily 4 (G315 5 )
gﬁ.ﬂ,\{@upwgwu:;\;)-\d.uw\,;emw,\{@u

el S5l ple o 3 okal

sl 3

.r:'“"‘

S5l W lgidad (ol Il (6 alslae i g 5l s
J=WKB .5 3l eslizal U adsl Jles slgle d= 3 15T
o 3 S ol (1) 58 51 (8 ey Sl e
Ll o ey e SV (g g5 e

A

. a3F) ..
DL] +( 3F) Dl] __Dl] = 0

a a?

(1)

Rllp ps g daly o sl lgle 5o G356 6 doles > L

b s WMl A

.ot at’

Dq(t) N +6_1q ff*a(t’)
(2m)2a,/2qF

(12)

Y.

i leeS 5 oS (e Gialen (gasliallie

1 1
= g adgl ol i Olgie ol ol s b obile ———3
('5 S 9l =l e Ol gis Sob il e b ~ ‘/E(Zn)%

Al
Y, + @,

gy [0 ‘Bo3Fy [t
—>(2n)3/2 2_q36Xp(_f oF dt )exp(—tqf a(t’))

JoR

1 t(p.03F,¢ ’ ' t dt'
_)—(211)3/2a 7o exp(—f oF dt )exp(—qu m)
®)

S adsl bidog el 500 Ll ul g ax 5 L e
15,550 Wlagy 2 Lol It 55T oy 1 Ldl IS

Sphen o5 5 50 2 4
_ H

Ol JLis 5 5,40 J&s p 5P 56q=(p+P)v «

w)ﬁb)jﬂdh)b.@w‘khﬂ&ﬂé@”}dju

) ¢.2 qu
L .06q = Pod9p P:TO—V;P:TO‘H/L»
O\fmbwj‘m(ai_(s_d):qj=0) el (5 ailoy s xS

F oo
L Shlmile) Lol Il oSl (g dslas SV
IS o5 sl oy 6 IS YD ¥l S Logiis

Lobes 5
LANNN IR
| sl —tan 0 o
2F K2 (H+2F>

G5 oy a Asles pl 0351 e (5l 0 w\;b«ep\?
Wlag 53 5 il Camolr 3 S 5l s S Jes Ol
s (5 sl 3 ad Ol Allis 55 e asil sl
ited JodS oS (6 s 4y s 5 03551 Gy | STl
[10] s dlie s Sass opl oS s p (05,2) ol sl w0

Obe bailgy a4 s b ol jo ol a8 8 513 sy 3550

2 Mukhanov-Sasaki



ol slaails olSimgsy - VWAV ole rags Fof

S Jm adsl A b elen ) LS ol oS Vsl
Sl pmled Gens 1) 580 6 adsl Ll 1o endl g dlds ol s
&iﬂéjj&.ﬁ‘d)yw‘doﬁdﬁﬁby;w:ﬁr‘jngw\
3 oS e oadsl leles a5 1 Kl Ol Ly
ﬁ;sc\,i;w\\)L-;u'\dmyé%w,;obmuwgw
It (g dslan nlin (6 wlony (B yme b o2l i o
s] ek S (5 ek S SVobes 1 Lediine | L]
5590 4= Olaa 315 ab g e (g doles 30 (6 5l Y (6l

e

=

S. Weinberg, Cosmology, Oxford University

Press, Oxford, (2008).

2. S. Dodelson, Modern Cosmology, Academic
Press, (2003).

3. D. H. Lyth and A. R. Liddle, The primordial

Density Perturbation The primordial Density

Perturbation, Cambridge university press,

(2009).

4. U. H. Danielsson, Phys. Rev. D, 66, 023511
(2002)

5. E. Yusofi and M. Mohsenzadeh, JHEP, 1409,
020 (2014)

6. A. De Felice and S. Tsujikawa, Living Rev.
Rel. 13, 3 (2010).

7. Valerio Faraoni, Cosmology in Scalar-Tensor
Gravity, Kluwer Academic Publishers,
(2004).

8. V. F. Mukhanov, H. A. Feldman and R. H.
Brandenberger, Physics Reports, 215, 5-6,
203, (1992).

9. S. Cheraghchil, F. Shojai, Eur. Phys. J. C
(2018) 78:384

10. Jai-chan Hwang, Class. Quantum Grav. 14,
1981, (1997).

11. Planck Collaboration, P. A. R. Ade, N.
Aghanim, et al., A&A, 571, A16 (2014)

i leeS 5 oS (e Gialen (gasliallie

L b i b s Lde Cul BB 51 e e 5 WD
asl slels 5o sl o8, o o dalpt anly Jouily o b

Lilee Jowily OV 5l s eSS

Lt s FOR @) = foR™™ b, e s S, 0155 4
GBS L s el o bw =15 V(@) = Vo
b (5 dslae wrldlg wey OVl Gl SIS Gleler
b e 3 ool ol sdal s (5 &l boa LI, STl
CleeS Gl el lgls [11] SO sla osls 5l eslina

o) Sy LM 55 4

n = 1292 + 0.006

m = 1.430 + 0.111 (13)
¢0[t] — ¢0t—1.215i0.006
a[t] — t26.338i4-.587
S Ao

3§ dhuly 4 JIB L6 Ol e LS clley oY
4 RYDG b ISl 5 5550 (5 13,50 Glagy oS
Tl s Ay 5w CaeS o opl el sl a5l Lyl
S 1 iz G351 bt 5 (6 ISl Lol ket 5 231
o5 S easd 4 SES5L Ll o3V S 55 opl (g andlles
23 A e 2 L sl s S WD
sl Dl Glgls oo st o ar e O (¢ anlllas
) Ole ol 51 e 556 ailagy (sba CoreS Y o
N 6@)3%5@1)1@6@\ S o ol il
6 e (ST iyt anly IS Ol ol 0 0 (B
Sl B (3Bl s ()il 5 (g Il DY SN s



ol slaails olSimgsy - VWAV ole rags Fof

i leeS 5 oS (e Gialen (gasliallie

Wi 93 51 Lb 53 S59m 8 05N S pls dlrala

Y-\n.’-‘ c&;’lﬁi 5‘ Ao e&lﬁ-c\?

. s (F u : 4.,
il il oKy (i

. 0 P e )
il il s oKy (g i

s S~

.o

et Do Il Db 4 pma o Lol ol g I35 G sl ,/,:/Jj/:;a Cewdds 4::...,94‘;:4'/’4.;:@‘ D2 A el sladlmal I lazas Lo

(e (sla oLl 4 at okel Cests i 45 mpls DL 5 03 50 ey by Clam 58 sla Ss Lo ool e s 5] (s s iles b, @=1)
Lol 03,8 feloes il Sals go 7 (S 5 teiloes iz ol go 7 SlaS pizeans ol (5] Oak) ST S L 5 5 00 b KL slSoealn

Topological dyonic dilaton black holes in AdS spaces

Hajkhalili, Somayeh'; Sheykhi, Ahmad?

! Department of Physics, University of Shiraz, Shiraz

Abstract

We construct a new class of dyonic dilaton black hole solutions in the background of Anti-de Sitter (AdS)

spacetime. In order to find an analytical solution, we set a=1. The asymptotic behavior of the black hole is AdS.
We study the physical properties of the solution and show that depending on the metric parameters, these
solutions can describe black holes with one or two horizons or a naked singularity. We investigate the

thermodynamics of the solutions and also study its stability.
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CMB Circular Polarization from Photon-Spin-1 Particle Forward Scattering

Hoseinpour, Ahmad; Zarei, Moslem

Department of Physics, Isfahan University of Technology, Isfahan,
Abstract

The forward interaction of two spin-1 particles transforms linear polarization of incident beam into circular
polarization. Hence, the scattering of CMB photons off spin-1 particles generates the CMB circular
polarization. This interaction is the strongest source of the CMB circular polarization with the order of
V e ~107* that is much smaller than the sensitivities of current detectors. Here, we derive general scattering

amplitude using some symmetry considerations. Our results for the evolution of CMB polarization are
consistent with the previous results in low energy limit.
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Thermodynamics of three-dimensional Einstein-Born-Infeld-dilaton black holes

In rainbow gravity

Dehghani kazemi; Mohsen'; Mohammad Beigmohammadi’
! Department of physics, Razi university, Kermanshah, Iran
2. Department of physics, Damghan university, Damghan, Iran

Abstract

Starting from the action of three-dimensional Einstein-dilaton gravity theory coupled to Born-Infeled nonlinear
electrodynamics, the exact solution of the coupled scalar, electromagnetic and gravitational field equations have been
obtained in a spherically symmetric and energy dependent geometry. Two new classes of nonlinearly charged diloton
black holes have been obtained, in the presence of rainbow functions, with the non-flat and non-AdS asymptotic
behaviors. The conserved and thermodynamic quantities have been calculated and it has been proved that they satisfy
the first law of black hole thermodynamics in its standard form. A thermal stability or phase transition analysis has been
performed in the canonical ensemble method and regarding the black hole heat capacity. It has been found that the new
black hole solutions are stable in some specific ranges.
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Quantum decoherence from entanglement in De Sitter space-time

Abasalt Rostami®2 Javad. T. Firouzjaee®* Mehdi Golshanit!

'Department of Physics, Sharif University of Technology, Tehran, Iran and
23chool of Physics, Institute for Research in Fundamental Sciences (IPM), P. O. Box 19395-5531, Tehran, Iran

3 Department of Physics, K.N. Toosi University of Technology, P.O. Box 15875-4416, Tehran,

Abstract

We study the primary entanglement effect on the decoherence of reduced density matrices of scalar fields which
are in interaction with other fields or independent mode functions. We show that the primary entanglement has
a significant role in the decoherence of the given quantum state. We find that the existence of such an
entanglement could couple dynamical equations coming from Schrodinger equation.

\YY



ol slaails olSimgsy - VWAV ole rags Fof

b sl cl 53 3L o e3lir Sl Olbn a0 51 (6 s s 5
350 el e (Selas e U 8L Jlis 4 S 5k«
(S Sl SaaS ileia slie o3l OF Sl esliza L U
5339 AL el b i O (Soas w5 e
o bl w3 FRW gls-Las s & a1 ISl ol

B ol ol L L OF eimen s g0 b ols Do L oils
:[4]¢M\,\>\,ﬁjg}g~3é5”h.cy
M
d’k

lIJen = Nen exp _J.W(Ak%ﬁk + Bklkl—k + 2Ck¢k}(—k) !

d

ia‘P[E,S]:H[E,S;t]‘P[E,S] @)

Tl & IS ot 3l (o b Blae S 5 By = 0T 5 o8
OMee 5 byl 53)asl oo s 5 lame 5 4 )
ol w6 aw gbls (1) Whlee a3l o (1 5 @ ol
2Pl ol K L ast e AY), B(E), C(E) obs
b 4 C(1) o6 [A1sl 1 T 05 o M Sass 5 s
LeadNe L ol Loz 5 s Shien s odins 0L IS
OGS o G0 Coud P i 650 o DI S s
sl adlles pl Ll e Js F g el ediies s
Oloy L3 Oyl Saalys 4 lo oS das o OLES 1) 555 Coeal
S 68 S sl el 5 il e e o)y
oy e b be Ol 50 Cod O] Ol s 501 S

LS e b1y esiealy Aol 3 e o35
S5 (s enly

Soss b adl p pre (e IS pwsdenls Aul8 Sl L g
S w8l e Bl b esdeals Sy o8 53 o
S A5 Seay S0 e Gl boaallls Gt
ST 58 Jgoeie sditon > (Al 4 Lasms 5 s 5l >

\YO

olbbleS g il e Gialen (sasliallis

dodle

oAl esdtenls o5 adsl (S eas Sl adlas (o
53 K5 e Lol cpl &5 (ol Lol asl 2alS J&o
sl s S sl b aglis st SeSas

a1 ol IS Ol Ol oo oplliadl ey adde s
53 D] s Ol 4 ) (655l Slade 5 s S Ol s
Lo Olgie ) s oy loshon e S ST L 26 5
2 S (o5 St sladie pled ad) [V :S ks s
oals Llllle caSe e b LS e (50
TP 5% e

3 o8 Ol Jold) Olgr S dadie (:L».? 33 ‘CEU By
o B se b a5 epss 3 (o] ol s Ks
g goenly S

Loolea oy ladie 8 Clodd esls Ol o o
Sl il e Gl B8 sdalsd MlS e SAien
S S L Vs s w0 ) Sl ik s (Sacmes s
aws b S8l sladie foa a8 55l esls OLES ol Y S
it OLESnlys 53 o sdals

A |y 0Las s U esanls aus s 5 oslel idde ol S
Glos 53 el S Glacdls ud S dlas Ll 5 s Ll
Apd oS 5 Iy adsl

R 3 e sdanly vy anlllas 6l el Sy SOl o
313 el Wl wbdie

2 et s adsl (S Aiten s> 45 S el el DL (e

.J)‘J ‘-SA‘}:J‘)S (W) C,.‘l} L}.w}mb

PHEWIP SROVSH
o S Ml Shmeass s8S Kb Sar K
S5 Al il e bl K3 o) letalin LB 1 i
S Sl o ol ol OlbileS gy sl Bl s
Soo by adsl Sler ps e stlsS Dbl ps 4ty b OkS

B R e R e



ol slaails olSimgsy - VWAV ole rags Fof

s s e 0l G U Sl s A
Glas (555 5035 s |) s 5 0t Js o Sle oS
3t ol Salys oK (o K i 55 e s
o3ls F(1) aze ospse Cond Ly (s A{CES
Liy b oaS das e ol el LT By 53 s dalys
u—iL“ ol @ gf}""ﬁs wjm\j ¢ F(t) R LTS Cand
I OAs SedS Ayl o l ol sl sl Gl
S 2 oS fedlis dlae &S GBS P Olbs e 3lsS
lae 51 eslinal b e sl S J 1 0T 5 sl 1, F(1)
rl (4) ol 53 iy O a5 b sy
« C=0 - Sl anwss Olo-las ol Jodl s dslee

TS M\)} o3> R ECose
(®)

H - . ' 2 _
IHz'Fkk.p +9(r;k, Kk, p)HZ'Fkk,p +H « =0
H s ot B(t) 5 A(t) slo e 51 26 9(1) 6 0T 3 s
w dsl ad e el s dolee pl o L e Lls CoU Olea
gk sy e
(6)

-7 dT 2 ' - (7 " " .

Fkk,p(r):|J‘roH—T,H o ()X |Ldrg(f,k,k,p)
Jbe s Jle (gl Ad dal g ool 35050 Lan 3 > ol
. . . oo 2 . . .
s 2 Sl e Jl5 Do HY (Gl SO a5
J= S ol Ol Uls o Do ) o .a" PETRE WA R
A sl g sl S
dales o KT 2L i e C(1) Shizenys e S J= s
S ST A el sl soltie F(E) oS- sl

Ol Gl ly 25 IS J Ol5 o & das o OLES s los

sl
(7)
i +dr T . 1
Foom e [97 ey [. Mk K, p)d }-—H%
TS ol e i mee sk, e 21C,

i Cand ey S Sl Oloj 5 b T OT 5 &S

Cond )L':.é) S J_}w < °')".'.'> l}u.l\ L J\...::b‘fé w.*}:.k?dl.h

\Y#

olbbleS g il e Gialen (sasliallis

IS5 e 8l a8 S el LT S s Ol
02 S oye 3t LS et 4 bl SlS 5 g s
S oS o oS s ol wil JialS S e e g
L eSs oyl ol g S oss! cal sds SIS L RS-
Sl oS Jlasl Ol o 5 5l s 0 sl
oS 2l (1) dolae ppilala 53 1y s 5 Lame JiSen
il e b Ol 5 b 4 Jols LiSan  alaxr opl oSal
bl ol addllae 5550 lame 5 0t £ 4 atls
Rl S W Olge 4 1) Lo 5 et & ot LB
53 S B 3 (85 e Olesmliad 55 Sos (sla Ols
Olds 3l g pe Pz ol L ¢ skl 53T s &y 50
b Oltes 51 oS S e ol iiSlan e 5 13T gla
Sro Sole 4 or lem 4 e SO OIS e 5 25l
Ol 31 b am (stbala 55 an a3 0 O e 4ol 3 5ed S
AL e Oley 5 Lab gy O] b a4 annly SLlS (s
0553 53 g S aloes (ol 1y S ol bl (Jlie (1
ez (pl (S (o B Lo Ll 5o Sl 00 5 dalons i 5
I s a8 sl UL Oly o ) el enls ol s s
T &b sl Jols Sose b ptnn 5 Bae g0 2B S

b 25 oS bz 2B 5 (1) easmen s

() Wy=e0[ [dnrFradMe1ddN+7,0,Q)

kp

dales 51 estazd U 1, F(E), M(T), N(1), Q(t) sl juize o5
S0 25 Doye 4 O LiSen  dher S b o K030

[4155 o 1 S e e o

(4)
Hintheanng = -.‘[Hlﬂ<¢k¢p + H 2lklk‘¢p + H 3@¢k‘lp t H 4/%/k}(k'/%/p]qjeﬂang’
Shiten s e 3y & Sl OF bntl s alal Sl &K

O pled &S A8 b bl Lol o5l C(1)



ol sl il omm - YAV ole pagn FoV

[1] N.Bolis,A.Albrechtand, R.Holman. JCAP 1612 (2016).

[2] X.ChenandY.Wang,JCAP1004,027(2010).
[3] J. Maldacena, JHEP 0305, 013 (2003).

[4] A.Rostami, J. T. Firouzjaee, arXiv:1705.07703

\YY

e B0keS 9 WIS (o ales acliallis

ch:?wj\' . 'Q’a‘f;lnw a);:je-)ﬁz)}.p).slz(t)d}ny
@,M;L?Q\,J.m@(9>J>swﬁom%mws
C,(7)
Cy(7)
o HY s 5 e sls Jus b Gillas ot HY

)ﬁk,pE

J:.i:ﬂe./\#ﬁwjmb .J\.\.g‘\J.B QJ..ZJ.SL':'

S s sl s A e S Sose 5 ol @7
Slads Sl pdenly G Al Olames L S S
b S 4 A J:;;»«Sd:)y,;u\.gﬁm»\j}qnm
sdian;s sla S b le Loy Jie Olg el il 2alS

Fastiy

St
sl JIl Ol SO sdanls ) b Ol bl s
R S g & 1) Ol ] &S g5k 5 anss O
A3 ) el Jass 1) OF 6 5T Slrss Bl e
S ot i (0SSl S8 I s ol w8 S
e T e A s
Ll S Sl SVl (D5 s GRSy
oF S dde Gl oS aalllas oS 5k a1 sl
CMax Sy a0 23S W oS s U150 Sl SO
Gl by stenly dnl 5 et alh oo sthols 53 L 2iSas
oo 53 33k (Sae g8 OLL D3 ot (05318
Sl edimen s o A e 5 e il Dl &S
sy e e (4) s H? 03l b siasls aiyl 3
sexie Lo 5 A1 8 cpl edizen s DI 6l S cl s
S €5 355 o JmS HY ol aler 5 A4 Saczays
Ol Ol Oady el Gl b s e s
ez (Sals g5 idls b LS 5 ot (Snlis Sl
O3g (San et b sy Ol Dlsin polhe o 5 40 Dl
58 andllas Ol S W Salys 3 15 o skaaly Al 3


https://arxiv.org/abs/1705.07703

ol slaails olSimgsy - VWAV ole rags Fof

- b

NEC

i leeS 5 oS (e Gialen (gasliallie

il sle ol ool e eobys

rwu&dw|$“M‘J~g‘jsf\uJ‘6wJ

= Pan
‘J/jg‘./ qJ/j:'j/‘ ‘}.:[7-_) Wﬂ) fo”p&i.//) ;@éfj[ﬁ S s ‘;,(:j:d ojj_(

0 LS~

.

ol 53 s 3 O S te Lot ST s s Lol H(R) S ol L5 nit] 5 O Sl b 45 e Sotia] Wl ) o

.)f.i“wu/; :MJJC.L{.‘/J/uﬂjlej)w/w"&/f/mjj‘;)w./LALJL,J:/

On the equivalence of Jordan and Einstein frames

Rashidi, Reza'; Navid, Nahla?; Ahmadi, Fatemeh®

123 Department of Physics, Shahid Rajaee Teacher Training University, Tehran

Abstract

It is argued that the Jordan and Einstein frames of f(R) theories of gravity are physically inequivalent, provided
that the metricity condition holds in both frames. Then, two practical methods will be proposed to discriminate

between these two frames.

PACS No. 04.50.Kd
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Observational Effects of Dark Matter Spin Polarizability

Rezaei, Zeinab

Department of Physics and Biruni Observatory, Shiraz University, Shiraz

Abstract

Dark matter can affect the visible matter in neutron star. One of the important concepts related to the dark
matte is the spin of dark matter particles. In this paper, using the equation of state of spin polarized dark
matter; we calculate the effect of spin polarized dark matter on the neutron star structure. The structure of dark
and visible spheres of neutron star as well as the gravitational redshift of this compact object is presented.

PACS No. 4, 26, 97.
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Dark Matter Reabsorption by the First Dark Stars

Rezaei, Zeinab

Department of Physics and Biruni Observatory, Shiraz University, Shiraz

Abstract

According to astrophysical observations, stars can form from the interstellar gas including dark matter. These
stars can reabsorb the dark matter in their final evolutionary states which are degenerate. In this paper, we
investigate the influence of the reabsorption of dark matter on neutron star structure.

PACS No. 4, 26, 97.
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Investigating the effects of viscosity on modified cosmological model

Sadatian, S. Davood!; Gholami, Toktam?

! Department of Physics, University of Neyshabur, Neyshabur

Abstract

In this research we are assumed that according to the content of the universe, the physical properties of this
content should be considered in the study of the model of cosmology. One of the things to be considered here is
the viscosity of matter, based on this study, we investigate the effect of this parameter on the dynamics of the

universe.
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Stability and state finder analysis for a sign changeable interacting holographic
dark energy

Masoomeh Saeidi'; Ebrahimi, Esmaeil*

! College of Physics, Shahid BahonarUniversity of Kerman,

Abstract
In this paper, we will discuss about features of a sign changeable interacting holographic dark energy. To this
end, stability of the model against background perturbations via a semi-Newtonian square sound speed and also
state-finder analysis will be studied. This model will lead to a more stable model against perturbations and also
suitable values of state finder parameters.
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Constrain on transition redshift in extended Chaplygin gas model using

observational data
Salehi, Amin';Yarahmadi, Muhammad"; Fathi, Shahriar"

' Department of Physics, University of Lorestan, Iran,
" Department of Physics, University of Lorestan, Iran,
" Department of Physics, University of Lorestan, Iran,

Abstract

From recent studies regarding the expansion of the universe it is quite evident that the universe has undergone a
smooth transition from a decelerated phase to its present accelerated phase of expansion. In this paper,by

eusing of the list of supernova snla data and wsing the Extended Chaplygin Gas Model, we find evidence for
the cosmological deceleration-acceleration transition to have taken place at a redshift z,, = 0.83 + 0.07,
depending on the value of Hy = 69 + 1.8kms~! The value of Z (4, Obtained in this paper is consistent with the
results of other researchers.
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The finite temperature of Thomas-Fermi model in the presence of minimal length scale

Azizi, Mahsa'

! Sahand University of Technology, Tabriz, Iran

Abstract

Many quantum gravity theories predict a minimal length of the order of the Planck length. In this paper, the
Thomas-Fermi model is reformulated by taking into account such a prescription. A generalized Thomas-Fermi
equation is derived, that reduces to the usual one in the absence of a minimal length.
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The extended Klein Gordon system with a massless soliton solution

Mohammadi, Mohammad

Physics Department, Persian Gulf University, Bushehr

Abstract
Compared to the known standard Klein Gordon systems in physics, the extended Klein Gordon systems are
introduced. For a special extended Klein Gordon system, we show that a stable soliton solution with zero mass
can be obtained. It is shown that this soliton solution is truly a stable solution with the least energy among other
solutions of the system. This special solution has to move at the speed of light.
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Harmonic Oscillator in a New Generalized Uncertainty Principle

Mohammadian evari,Ramzan Ali'; Yoosefi, Kazem!; Pazhouesh, Reza!

! Department of physics, faculty of sciences, University of Birjand, Birjand.

Abstract

Some important approaches to quantum gravity suggested, that there should be a minimum measurable length.
This minimal length leads to a modification of the Heisenberg uncertainty principle to a Generalized Uncertainty
Principle (GUP). We introduced another form of the GUP and, we study the effects of this modification on the
simple harmonic oscillator problem, we obtain corrected shift energy level by using the perturbed Hamiltonian,

then, we compare our result by the GUP-DSR. Interestingly, we find that the results are same.
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Grand Canonical Ensemble in a New Generalized Uncertainty Principle

Mohammadian evari,Ramzan Alil; Yoosefi, Kazem'; Pazhouesh, Reza®

! Department of physics, faculty of sciences, University of Birjand, Birjand.

Abstract

Some important approaches and results of quantum gravity suggested, that there should be exist a minimum
measurable length. This minimal length leads to a modification of the Heisenberg uncertainty principle to a
Generalized Uncertainty Principle (GUP). We perused another form of the GUP and the effects of this
modification on the thermodynamics of an ideal gas with the grand canonical ensemble are studied.
Interestingly, we will show that the number of accessible microstates for a given system increases drastically in
the near Planck scale.
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Relation between mass-loss rate and luminosity of evolved stars across a galactic disc of
M33

Mortazavi, Seyedalireza’; Javadi, Atefeh? ; Abedini, Yousefali »3

! Department of Physics, University of Zanjan, Zanjan
2 School of Astronomy, Institute for Research in Fundamental Sciences (IPM), P.O. Box 19395-5531, Tehran
3 Center for Research in Climate Change and Global Warming(CRCC), IASBS, Zanjan

Abstract

In this paper, we have studied the mass-loss rate and dust production of evolved stars across a galactic disc of
M33 via spectral energy distribution modelling. This work leads us to a better understanding of the process of
mass-loss and dust formation process and its effects on the chemical evolution of the galaxy. We have shown that
the mass-loss rates of evolved stars are approximately proportional to luminosity and amplitude. This relation
indicates that the luminosity and amplitude play very important roles in mass-loss rate of these stars.
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Schwinger scalars production in (1+3) dimensional Anti-de Sitter spacetime

Monemi, Fatemeh; Zamani, Farhad

Department of Physics, University of Kashan, Kashan

Abstract

In this paper, we consider Schwinger scalars production in 1+3 dimensional anti-de Sitter spacetime. We start
with the QED action of a charged scalar field coupled to the background AdS, that interacts with a constant
electric field. To quantize the field, we choose those modes from the solutions of the field equation that describe
the tunneling effect from the barrier in a space-dependent gauge. Indeed, according to the Feynman-Stukelberg
picture, we identify the “in” and “out” vacuum states with the states that, respectively, describe the virtual pair
annihilation in Dirac Sea and pair production from the electric field. Consequently, we can approximately
express the quantized field in terms of the creation and annihilation operators and compute the Bogoliubov
coefficients that determine the Schwinger pair production.

PACS No. 4, 11, 98
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Localization of Elko spinor fields with non-minimal coupling in a tachyonic de Sitter
braneworld model

Moazzen Sorkhi, Masoumeh, Zahra Ghalenovi

Kosar University of Bojnord, Iran

Abstract
The Elko spinor field is a new quantum field beyond the standard model which was introduced as a candidate of dark
matter. In this work, we study the localization of Elko field on a tachyonic de Sitter thick brane constructed by a
tachyonic bulk scalar field. By presenting the mass-independent potentials of Kaluza-Klein (KK) modes in the
corresponding Schrddinger equations it is shown that the massless Elko spinor field cannot be localized on this
brane. In order to circumvent this problem, we employ a non-minimal coupling term in the 5D Elko spinor field
action and find that the Elko field can be localized on the tachyonic de Sitter brane with this mechanism.
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Gravitational measurements in higher dimensions

Karimabadi, Majid ; Alavi, Seyed Ali Asghar ; Mahdavian Yekta, Davood
Hakim Sabzevari university, Sabzevar

Abstract

Gravitational measurements are of special importance in physics, both in intergalactic and galactic scales. On
the other hand, a large number of recent studies have been devoted to the investigation of different physical
phenomena in higher dimensions. In this paper, we study the gravitational red shift and Shapiro time delay for
Schwarzschild metrics in higher dimensions. We obtain their relations in higher dimensions and compare them
with the ones in ordinary four-dimensional (4D) space-time. We show that for a given value of mass the
curvature of space-time in higher dimensions is considerably less than the 4D case, which is observable in red

shift and time delay.
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Alternative approach toward critical behavior of Gauss-Bonnet black holes

Yazdikarimi, Homa; Sheykhi, Ahmad; Dayani, Zeinab
Physics Department, College of Sciences, Shiraz University
Biruni Observatory, Shiraz University

Abstract

It has been shown that charged anti-de Sitter (AdS) black holes have critical behavior similar to the Van
der Waals system, provided one treats the cosmological constant as a thermodynamic variable (pressure) in
an extended phase space. In this paper we propose an alternative approach for studying the critical behavior
of charged AdS black holes by treating the squared of charge of black hole as a thermodynamic variable and
keeping cosmological constant as a constant parameter. We investigate the phase transition and it's similarity

with Van der Waals system by plotting the diagram.
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Geometrical exponents of 2D iso-density contour from Millennium simulation

Yousefzadeh, Mehdi'; Vafaei Sadr, Alireza?; Khagahni, Behnaz'; Movahed, Seyed Mohammad Sadegh™?

! Department of Physics, Shahid Beheshti University, Velenjak, Tehran, IRAN
2 School of Physics, Institute for Research in Fundamental Sciences, (IPM), Tehran, Iran

Abstract

In this paper, we compute the scaling exponents based on the iso-density 2-dimensional contours for matter
density field. To this end, we utilize Millennium N-body simulation. Results demonstrate that the scaling
exponent for the unweighted Two-Point correlation function at high redshift is consistent with that of for
Gaussian filed. At late universe, due to nonlinear effect, mentioned exponent deviates from Gaussian case. In

addition, the value of all scaling exponents experience a smooth transition in the 2-575 < 2 < 3.600 jnterval

for mean threshold.
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