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Identification of flares for TIC 150359500 star observed by TESS space telescope

Abbasvand, Salar!®; Hasanzadeh, Amir?; Ziaali, Elham'3; Alipour Rad, Nasibe*; Safari, Hossein!

'Department of Physics, University of Zanjan, Zanjan
"Centre for Fusion, Space and Astrophysics, Department of Physics, University of Warwick, UK
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"Department of Physics, University of Mohaghegh Ardabili , P. O.Box. 179, Ardabil, Iran

Abstract

In this work, we have identified and analyzed a sample of a flare star named TIC 150359500 by the AltaiPony
method. This star has been observed by the TESS space telescope in 18 sectors from 2018 to 2023 and in the form
of fast data. The AltaiPony method is a practical method for identifying star flares, and with this method, we have
identified nearly 783 flares in the examined sample. In star flares, two time phases, i.e. rise time flare and decay
time flare, are very important. In this article, we have statistically analyzed these specific times and the maximum
flux that occurred by histogram diagram. In general, the study of star flares can be the key to our understanding
of the properties and evolution of stars.

Keywords: Stellar Flares, Solar Flare, Magnetic Activities, Magnetic Energy
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Equations governing solar jets in equilibrium conditions and pressure disturbances

Abdeshahian, Giti !; Tavabi, Ehsan?

'Department of Physics, Payam Noor University of Graduate Studies East Tehran Center, Tehran
"Department of Physics, Tehran Payam Noor University, Tehran

Abstract

The sun is the main source of energy for planet earth. Recent studies show that the activities of the sun's
atmosphere depends on the properties and performance of the sun's magnetic field. The purpose of this article is
to investigate the governing equations of solar jets. In this study, the equations of the equilibrium conditions of
the solar jets and their governing relations were examined, and then the governing equations of the pressure
disturbances were introduced. The findings of this research showed that shear flow and beta plasma affect
interactions of magnetic attraction and centrifugal - forces.Also, here we conclude that the main phases of the
solar wind include 3 phases: 1-progressive heating phase, 2-impulsive phase and 3-main phase

Keywords: Solar jets, equilibrium state, pressure disturbances
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Overstability in planet-disc interaction with hydrodynamic simulations
Afkanpour, Zahra !; Ataiee, Sareh !; Kley, Willy?2

! Department of Physics, Ferdowsi University of Mashhad, Mashhad

2 Institut fiir Astronomie und Astrophysik, Universitit Tiibingen, Tiibingen

Abstract

Resonant planetary migration in protoplanetary discs can lead to an interplay between the resonant interaction of
planets and their disc migration called overstability. While theoretical predictions and N-body simulations hinted at
its existence, conclusive evidence was absent until subsequent hydrodynamical simulations were performed. Our
primary purpose is to find a hydrodynamic setup that induces overstability in a planetary system with two moderate-
mass planets in a first-order 2:1 mean motion resonance. Subsequently, we aim to analyse the impact of key disk
parameters on the occurrence of overstability in this planetary system while keeping the mass of the planets constant.
We performed 2D locally isothermal hydrodynamical simulations. We observed an overstable planetary system in
our hydrodynamic simulations. In the parameter study, we found that disc parameters highly affect overstability
occurrence.

Keywords: Hydrodynamics — Methods: numerical — Protoplanetary discs — Planet-disk interactions

PACSNo.  97.82.
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The Detection Of A New Gamma-Ray Source With Energy Above 100 GeV With
Fermi-LAT Data

Akhondi V., Fatemeh!; Soor, Mehran!; Hedayati Kh., Hadi'

' Department of Physics, K.N. Toosi University of Technology, Tehran

Abstract

In this paper, we report the identification of a new gamma-ray source using the Minimum Spanning Tree (MST)
and Density-Based Spatial Clustering of Applications with Noise (DBSCAN) algorithms applied to data from the
Fermi Large Area Telescope (LAT). The statistical significance of this source was calculated using the MST
algorithm with a value of 19.82 and the DBSCAN algorithm with a value of 2. Based on its position and

characteristics, we propose that this source is likely associated with the quasar SDSS J100755.68+532616.4.
Keywords: Astronomy data analysis, Clustering, Gamma-ray sources
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Jet launching from diffusive accretion disk in the presence of stellar dipole magnetic
field

Aslani, Sarah; Sheikhnezami, Somayeh

Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan

Abstract

We present the results of magnetohydrodynamic (MHD) simulations that investigate the launching of a jet from
a resistive accretion disk using spherical coordinates. We have incorporated the stellar magnetic field (dipole)
into our simulations. By considering the stellar dipole, we have examined the impact on the accretion and ejection
mass flux. Our findings indicate that the presence of the stellar dipole alone disrupts the accretion process,
preventing proper and continuous accretion. However, when both the stellar dipole and the strong disk magnetic
field are taken into account, it is possible to achieve proper accretion. This suggests that the large-scale magnetic
field of the disk plays a significant role in removing the angular momentum of the disk and facilitating proper
accretion within it.

Keywords: Dipole magnetic field, Diffusivity, Accretion disk, Jet, MHD.
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Thermodynamics of the universe in New extended quintessence Model

Babaei Nezhad, Zeinab; Azizi, Tahereh

Department of Theorical Physics, Faculty of Basic Sciences, University of Mazandaran, Babolsar
Abstract

In this article, we investigate the generalized second law of thermodynamics (GSL) in new extended quintessence
model. This model is introduced by considering a non-minimal coupling between the quintessence scalar field and
Ricci scalar in the Palatini formulation. In this regard, we first review the field equation of the model and then
investigate the validity of the GSL in the apparent and event horizon of the Universe. We see that the generalized
second law of thermodynamics is fulfilled for both cases in this model.

Keywords: generalized second law of thermodynamics (GSL), New extended quintessence, Apparent Horizon, Event
Horizon
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Magnetic sources of solar short wavelength radiation

Daghagh, Milad !; Taran, Somayeh ; Hasani, Akram !; Safari, Hossein 3

'Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan
"Department of Physics, Tabriz University, Tabriz
"Department of Physics, Zanjan University, Zanjan

Abstract

"The dynamic magnetic activities of the Sun significantly influence many phenomena in the higher layers above
its surface. In this study, data from the magnetogram and 793 Angstrém wavelength of the SDO satellite were
utilized to calculate the correlation between magnetic field activities and other solar layers. Using Clayton
functions, both linear and nonlinear correlations of two data series and the joint distribution function were
computed. The temporal evolution analysis of a common pixel in solar data and their joint distribution function
revealed that the magnetic field has a considerable impact on the occurrence of phenomena in higher layers.
Keywords: The Sun, Active Region, Correlation, Copula
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Directional effects in detection of dark matter with ultra-low threshold solid state detectors

Dinmohammadi, Abolfazl'; Safari, Hossein!; Mirabolfathi, Nader?
'Department of Physics, University of, Zanjan, Zanjan

?Department of Physics and Astronomy, Texas A& M University, USA
Abstract

Investigating and understanding the nature of dark matter interaction and distinguishing it from the neutrino
background is one of the most important topics in dark matter detection laboratories. Here we investigate
directional effects in dark matter detection in ultra-low-threshold solid-state detectors. Also, by considering the
movement of the laboratory and the directional dependence of the recoil energy threshold in germanium and
silicon crystals, we obtain a daily and annual modulations for the rate of interaction of dark matter and solar
neutrinos with the detector nuclei. Using the maximum likelihood analysis, we provide a range for the discovery
reach of the dark matter detection laboratory.

Keywords: dark matter, solar neutrinos, direct detection, solid state detectors, energy threshold, modulation
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Size Evolution of Star-Forming Galaxies over the past 10 Gyr: a Comparison with

Simulations
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" Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan, Iran
"Department of Physics, Shiraz University, Shiraz 71946-84795, Iran
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Abstract

We aim to comprehend the evolutionary trend of galaxy sizes since cosmic noon by examining the half-mass radii
of star-forming galaxies (SFGs) with a present-day stellar mass of log(M./Mg)=10.3—11 and comparing it with
simulations. Leveraging the main-sequence integration algorithm and IllustrisTNG simulations, we trace
individual galaxies’ stellar mass growth history. The mass-based sizes are measured from the resolved stellar
mass maps derived from the 3D-HST and CANDELS imaging at 0.3 <z < 2.0. For local SFGs, we employ mass-
based parameters of a subset from the SDSS. Our analysis reveals a pronounced correlation between the stellar
mass of SFGs and their size evolution. While a slope of -0.46+0.12 is observed for SFGs with log(MIMg)=11,
other samples show little to no evolution, suggesting a relatively self-similar mass buildup. The mild evolution of
the half-mass radii is inconsistent with simulations and confirms the previous studies indicating the discrepancy
between the predictions of hydrodynamic simulations and the evolution of the observed mass-based sizes at z <1.
This difference may be caused by the disagreement in feedback, merger rates at high redshifts and color gradient

A4



between simulation and observation, which requires more extensive studies on simulations and comparing them
with observational studies using mass/NIR-based sizes.
Keywords: Galaxies, Galaxy Structure, Galaxy Evolution, Simulation

SlaaS Sl (giloand b anslio 5 (bt b sla S5 5585
dals LOLSES (lobiw o mis polol 5 8 bl
o S S IO Sl e s anled sal eslizul (Lo
OLESES BOBY (gl (Y2Y+) OLSen 5 mhas Lo 5 ol 4
A b Y] e e JUEl el s S
S 5 03,5 eslizad Y] ol LlS 0g(MIMo)=4/A s >
-fﬁ)ﬂ Cewsay 1y (bl Jlados glaly 5o o mand o510 53a
S e GLOUSES o 5 o5 bl 5L copl e sdle
Olgeas N] Cl ol dslen (YY) 00 hlas vy
Gl GlacaeS Gl s S eslizal Z~ v 3w e dged
ol Sl olal Dpsoa &S o OLISES Ve s
L3S s ZZ0 /0¥ /08 s 1y 5 s et Sl SDSS DR7
5ok LOLESES sad sl sl sl

o as STl QLSS 2 i 535 o) 2 03 o Ll
Gk 3l e s OF shasl ad & wadlisl o s oS ool
%)Ulﬁvtswl,:.w\ﬁ;ggls»\?ﬂm)q@ﬂw
o3os) s 4 gy 3 31 e A
s Olge 4 S MSI ol ey 65,5 6,81l o, S0
SaS S 25 by opl 5o 1d el o3 pb
o e 3 oo el disen (535l ool sLaOLISES
ol andy slizel s (el SLESES 0553 ook ol Lol
S SO e e s F 5l Rl Al e JolSS 250k
25 2R EreadWiEl a0 e ST E S5 SR S0Ls S|
Ly amie )b 42538 4 b 0les S5l 0 s S JSSIL
L0V 58 ilasl | 0SS o
s Sl (sl sl LOLESES o Ay 4z b Sl Y
03> a8 dustrisTNG (TNG50)  slagslwacs 3
ool 4 gas bl 4l 51 Olaabsl (g o il o (61080
asb a4 od e a5 elsl (sLb;l S ol 4 & MSI =23

et b 5585 e (riomen 5 dad oo oS ) S g 55 L6

v

PRV

35 GO S 3 g B S o2 e
cilie slajlirle |25 Oley 5 (S s 55 SV
3 b Gl sl 4 a5l sl sy LOLSS
Wls LOLSES losliw o w55 Snleze DG 2l
2 S Sadd Ol e losliw o A s U e 2 b
G oCa GFGE L s SIS s legsbe <o
Lle g bl (sl mal )b 3 S Ty Laolass Ll 5 (6,8 s
Oal Loy oS s glodalie LB (o3l glacaaS oIkl
L el Gl S IS 5 bOLESES oy A, 4z )b andlls
S35 5 Sleand 5 (o) 03 28 Slalllas 5 005l S e oal 3
e S Ol gl 2l amlie 5 LOLISES o3Il J
.qm,uu,t@\‘@TJA&jéjng»wtdnﬂgj})gﬁ
sy Lol Sl a8 (6558 o3Il I b L sluand s Uls
S cl pl 4 5 G -l U [T )] el S8 5l o]
S S g M 5 sl Wleals DL ] anllins
e 3y [0F Y] S e e ey o o3l 4
3 aS canlosls I3 Oldds (555 i i Ml D
Lo S crl 3 plply S o DLl 1) i Slallas plnil &
VTN e b Deslie SLOLESES o b dp
alie lpsloans F0 L o5 008 v 1) log(Md/Mo)=
oS s 1 s s pe DU ozl WY B s S ol
Sy rosls

Slaosls 5 550 S JBIS slaesls 31 asllas ol

o Jola [8 A] CANDELS 5 [V #] 3D-HST (s ,I5 5 2 525
UDS ; AEGIS«GOODS-N « COSMOS GOODS-S ¢l
K 45 Wlosls 0L 0580 8 Sldllas el 0 o3lizal
G e Ll e sl 5 L losle a5 U
S OT Slmil amsiys 5 hoy mandsh 4 L mis (Kol



‘J&)l L )}Ja'.la g_)‘.’."“"(".’.bb )‘J:e oslaul )9 \) Lf:)) &Jil LQLS‘)LVJ
5 4 TNGS0-1 g 3loind e o 5 (eliosliw cla0lises

Log(M/Mg) = 10.3 Log(M/M3) = 10.5 Log(M/Mg) = 10.7 Log(M/Mg) =11

- o 11 11
% 10 e
s 10
= 10 10
= @ Mcthod [ 9
g: @ 7~0 9 9
= 8 _l}ﬂ,ﬁém 8 ' '

00 05 10 15 20 0 05 10 L5 20 00 05 10 15 20 .0 05 1.0 15 20
Ty @ i 2 2
e ;
2t |1 | P iasa
E B o7 of T
w
2 2 2 1
~ 00 05 1.0 15 20 00 05 1O L5 20 00 05 10 15 20 00 05 1.0 1.5 20

Redshift Redshift Redshift Redshift

ol s SDSS & 505 il LYVl 4 Ylaas| oMt

o Sl 3 gy LB SUS| 4 e a5 Gl OLESES YA
o315 53 el (6, o3Il iy oS ol ol (g (K 35
4 i &S el oslie 3D-HST/CANDELS | SDSS sl
Sl dsd o odd e saS u S sl phe
=Y eagde 53 e plad dog(M/M@)=V+/V L Lloliss
Sanle S o b SLOLSES ¢l 5 A8 b ol uis 750
a5 B Sl o3Il (rals ulas STalls o sSae Ly 4l
Il b S Gl o 53 1) e sLa0liSS o5 o
$10g(MIME)=) /¥ ¢ 2 b paOLESSS o5l oS S Ol oo
S Cslins DIl Ll e b L eSS dgb s 100
4 e e e bopxn OLSES S 1S
CLOLESES dy o i a0 oS Il 53 S oy Sy s
o 53 Glaglie LB g 55 #5 Siml e b ook
wlazes g b 4 Lol glajlitle das e LS &S lijls Laglas
ol 3,5 31 0T 4 65 (5K Tl w56 o oIS
SDSS (slaesls Ok 5 L 4 Sisline Ly i slacgd o e &S
selin L, 5l LOLESES Lo g 65101 JalSS cilods 033 e
Lossr laasly o) Gln LS o0 G ooliw oo 4 Do
O 5 g SJBI o o sl 31l 31 o, Sosll ol
oz Glae3lbl 5 [1Y] (Sl bshst 5 lawe) @YY 1)
DA] (T bl 5 Las3s) (V1) 0l 5 Jsp005 S J6lS

YA

3 Goys 503 ol sy b edd dlons o2 a5 o5l (g 60 IS0S
10g(MIME)=1 A=\ e o b o OLESES 6l (o) o33
Lo DIV P] Ll GLbs bl |y sl o2 2= 0
QLSS o sl 1 ol sl astla plesl ot s 51 eslind
Bl oS o ammbome [ 0T g A3 amu )b 5 03 S 2 s
Olype 4 ol o a lp sddobnl gadises ol

By e i b e p o A U
S Lgd oo bl plieslie OLSES e bl sl
oo Ly g, BLbL s 0/1dex luds 4 glsesl Ju~
S o ol Uil o3l s i se QLA sle i
5l Sy LOLESES a5 5 \YFY YV VYA S Sa Ll s
sl Ol g ascps ooy b OLESES A% 51,09 OYFD CAYY
<l Iog(MAME)=\ e M=V Jas o b gleolisls
LlaiS
b 50 p 2 b o5k SLOLSES Ll J g
IS5 53 10g(MIME) =Y+ /F=0) L e e go gl JolSS
ol e dkias OLES 5w 90,0 30,8 bglast Lol edld esls QLA Y
el o33 5 sl s ) ool Cowsas alos o311 4 roc (1 + 2)
by odd ale slacd o S sdalie Ol 0 &S ) shiles
QLZK.@SQ\JJMYJﬁ.i&.lha..)djbq,@lh»r.alfpsjdj\uij)
sym1 = -ty s L (log(M-/Me)=11) £ sl
SDSS (sls esls &S Sloj a8 cdiS o iy YMUIT o/ 2YON ¥



Log reire 2 [kpe]

Log reive2n [kpe]

Lol Ol cbdls 5 LOleSS o bl sbul gl o 20
3ot s B pleal 5 1 sl ol Ll 4 a5 s S eslaxad
sladaly 51T Y] iy e | bl glacwes
osliul LOLESES o3l s sl o a3l 3550 (s
Sl Lol glaasl ol s et ¥ IS5 53 8 ) shailen s S
o3Il (¢S ,8a s Ylaas| 8 A8 o i 1) (545

Ll (5,5
4 S A/3x0p = 13 alal, Sl eslitad b b (335 amslie sl
ol e (YOV)) Joosis 5 055505 by Mo &) 50
o1 bgslaand (BD) Sdraw prans glagled [NV]
o dsle Sl 3 S Lol (D) Sdass Hsde slaesIl
o maes oIl ING50-1 (gsleans L gdw, mlo
03,5 Bl o Al a0 b gl &S LOLISES
sl VS s S plsal leand ol 1 sy
$TNGS0 baw 5 odss oo e Cﬁ-mt; Slasslll e 5 LB
SLOLSES ol s s 0 QLS Z<0/A 3 15 Lo Slaalis
OLer 5 IS Ly & ool amie 53 TNGI00

.[VY] Mb;f‘ oLl b d@_yl.&.ﬁ JJ_})J':J' ol 6;0}&\ (Y' \/\)

Log(M/M=)=10.3

Log(M/M ) = 10.5
n

205, 257 30«35 445

.8 102 10.6 1.0 .8 10.2 10.6 11.0
Log(M/M =)= 10.7 Log(M/Mez)=11
——Tur+17 (7=0-0.5)
= «Tur+17 (7=1.5-2)

w—Gien+1
=——Rad+17 (7=0-0.5)
= +Rod+17 (7=1.5-2)
GSO

— TN

= -

9.8 10.2

Log M [M

1.0 98 10.2

Log M [M

10.6 10.6 11.0
ol =1

Sl ) ol Saniss o ang pladl sdo o3l J g avglin ¥ IS
(:ﬂ—o)"v\.;‘ Ahab Lo “_5')&27-‘ Ui‘ jobjl.j J.:b:: 9 4{1.}:; (_g‘_).:
YY) OLKes 5 SV, huyg « Eagle (giluas
r.h b \/O-Y 9 — /0 J.Af; @ du;‘;\ o)'b. 93 > s sztso)‘.b\

o)‘Ju‘ d)}d (Y'\V) Q‘)&M 39 &YJ}.‘} [YY’] VJ“JJS ]

LOLESES oS sl Jdsa o5 Laosl (5 2 5 o3 S ealina
rﬂ@t@c@\e#i)ﬂﬁ M@)Jv@}j}&uwﬁf&
Cillae @Y VD) OLKen 5 g e Sl I L Lo s e
)‘ Lw.;l..! LSLﬁcfﬂMdu.b‘ )J aj.iﬁ céucl:...:: 4&‘ﬁb}>’\-¢ ..))‘.)
s gl Gl S S LOLESES e oraed plad SOl
33 ol syl [0 0T X 0T ] sl cilas colg]

Log(M/M ;)= 10.3 Log(M/M ) = 10.5

0.8 ¢

Kaw+21(10.2-10.8)

AW+14(10-10.5)

VAWH14(10-10.5)
Kaw+21(10.2-10.8)

Ve = 0.07 £0.09
(0.36+0.12)

Yo =002£0.14
(043 £0.12)
Yo = —0.65 %007

Y= —042£0.08

ML
MIT x
Su+19 sl
0.2 VAW +1d =
0.0 0.4 0.8 1.2 1.6 2000 0.4 0.8 2 1.6 2
LogM/M ;)= 10.7 Log(M/M ;) =11
1.0 vaW+14 (105-11) Yew=—021£0.14 Yeun = — 046 £ 0.12
Kuw+21(10:2-10.8) (- 008 £0.23) T (—082£0.12)
Yor = —0.79 £ 0.06 Ye=—1.12£0.11

VW14 (11-11.5)
Kaw+21 (10.8-11.2)

Y4

0.4

0.8 1.2
Redshift

0.0 0.4 0.8 12

Redshift
L& J0g(M/ME)=1 e Y b o b la0liSS s plas g s Y IS0S
5SSl Bl 5 s 5 dol o) b edd alons SaanS SO s 5 0,5 303

L6 2.0

s e 0l 15 [187 Usuais 51121 dsw slae 3l Lol asloes J g5 ol
0 &S ks Ol 1y VL W, ce e os slaeslul
i Gmmmer LSl Jar g BB e slaolises
Lolax) (YO F) 0L 5 Joyn0s bu s & ) sand slaoslll
(2 e bskast) (Ve VY) OLSen 5 meSldl sl 5 (G525
N0 sl e e Beoke bOliSes l s V4]
ol 0l delea l0g(MIM@)=) + /YN /Y 5 log(M./M@)=) +
53 b OLESS o3lul oS s Ol o ¥ K3 (225 e S

Ll 55 el e

Silwdnd b sl
p53 5 dsl s sdel Consay p oIl adal, IS
S e 5 Eagle 5 HustrisTNG (gsluans sba sw o b
ol deslia (YY) 01,00 593 50550 5355 5l o2 dawd Jike

4o JJ&}) ;{.: Bl (Y+\V) Q\)KAJA 9 Mﬁjﬁ;ﬁ)b}) sl



oSl iy Sl 4 e a8 WAL L slaad Jad sla e
LS eS|y Jame Cod 4D g el LA'CJMM.JLE;J ol e
S Sl odi o> 4SSl 4 ax 5L MIL s Il ls
M e 5 301 Sl e Ao 5 (Slwand 53 55 5 10
Lol 55 ) gaasd 5 pmaed Slaglad J o ol o 3L
ol sMIL a5 o o3Il a8 TS Ol g5 o 3,500 392 5
ool Costs Aoy 5 48 ansl b ol S L slovan 3 S,
L s MIL (6,83l a3 Il e il & slase ol
ol 35 5b 3503 oy el L 0T alie 5 L slaand 5> K3,
OIS AGE 5 Sl S5 Q:)ﬂg;..ﬂ:ou.élﬂ «Vlax| oyl
Sgiloans 5 Gho, Sl O Jlol e 5 Odlesl

el Y (g

b o

[1] Furlong, M., Bower, R. G., Crain, R. A., etal. 2017, MNRAS, 465, 722.

[2] Genel, S., Nelson, D., Pillepich, A., et al. 2018, MNRAS, 474, 3976.

[3] Suess, K. A., Kriek, M., Price, S. H., et al. 2019b, ApJL, 885, L22.

[4] Hasheminia, M., Mosleh, M., Tacchella, S., et al. 2022, ApJL, 932, L23.

[5] Miller, T. B., van Dokkum, P., & Mowla, L. 2023, ApJ, 945, 155.

[6] Brammer, G. B., van Dokkum, P. G., Franx, M., et al. 2012, ApJS, 200,
13.

[7] Skelton, R. E., Whitaker, K. E., Momcheva, L. G., et al. 2014, ApJS, 214,
24,

[8] Grogin, N. A., Kocevski, D. D., Faber, S. M., et al. 2011, ApJS, 197, 35.

[9] Koekemoer, A. M., Faber, S. M., Ferguson, H. C., etal. 2011, ApJS, 197,
36.

[10] Szomoru, D., Franx, M., van Dokkum, P. G., et al. 2013, ApJ, 763, 73.

[11] Mosleh, M., Tacchella, S., Renzini, A., et al. 2017, ApJ, 837, 2.

[12] Suess, K. A., Kriek, M., Price, S. H., et al. 2019, ApJ, 877, 103.

[13] Mosleh, M., Hosseinnejad, S., Hosseini-ShahiSavandi, S. Z., et al.
2020, ApJ, 905, 170.

[14] Renzini, A. 2009, MNRAS, 398, L58.

[15] Leitner, S. N. & Kravtsov, A. V. 2011, ApJ, 734, 48.

[16] Nelson, D., Pillepich, A., Springel, V., et al. 2019, MNRAS, 490, 3234.

[17] Pillepich, A., Nelson, D., Springel, V., et al. 2019, MNRAS, 490, 3196.

[18] van der Wel A., Franx M., van Dokkum P. G, et al., 2014, ApJ, 788,
28.

[19] Kawinwanichakij, L., Silverman, J. D., Ding, X, et al. 2021, ApJ, 921,
38.

[20] Rodriguez-Puebla, A., Primack, J. R., Avila-Reese, V., et al. 2017,
MNRAS, 470, 651.

[21] van de Ven, G. & van der Wel, A. 2021, ApJ, 914, 45.

[22] Genel, S., Nelson, D., Pillepich, A., et al. 2018, MNRAS, 474, 3976.

[23] Furlong, M., Bower, R. G., Crain, R. A., et al. 2017, MNRAS, 465, 722.

[24] Dutton, A. A. & van den Bosch, F. C. 2009, MNRAS, 396, 141.

53 s Bagle gilaans a1 Jld e 5 o loliss
Ref- «Ref-L100N1504 :x5 S asllas Voo 5 YO .SL
losslaans «_J=,s Recal-L025N0752,5 L025N0752
Ol V=Y o3 L3 doy b S50 s, JS 5 5ba Eagle
s Ref-L0O25N0752

Ref-LI0ON1504  xas

I b a8 LS (o i b e 0 Ol sl pe ]
Sladlae 5 IS ol 53 S (S5 30 3055k 5 prand plad ol
Il e Ml el SEGLL el el Olis s
(YY) OLKes 5 (s law s Siland 5 o) ¢ ransd
5o (TOYY) 0L 5 Jle 5 (T2YY) 0L 5 Lieils
@ W L sleans Sl (Sas das o OLLS &S Sl sl 5158
sdsl o) 45 ey m (BBl ol SUS s sl anils S-Sl
Recal- gjleacs U L el e Slen S e o8 )
AGN (lacaaS 5 leslin 35555k (sl oS ot LO25NOT52
sl 0 O sl LIS 5 de
S5 aom

5 Lol Jlaaml sl Ot e S plaze S
055 S35 s 0 8 Sl o e gla el (5 S S0
Sl S gl b 0T alin 5 oo sOLESES s
SB35 o i oS L Slaand Sl b s S e
ssba ol by padliml a4 Dol LOLSES
sl pde e IS e G el e R e 5 G
Fr ook o Dol e ol (S Aoy 5 oleand
s 5 MIL G ap o Cand 5 VL lag pmadlisl 5o pleal
L Recal-LO25N0752  (sjluand ad o850 4 ax sl
gl e (YerR) 5500505 5 051> slaasly 5 (sdoy (slaesls
S R R i o LI ST U
Ll o 25575 Ol S s o S5 4 [YF] 550 LSS
Al s L el and 5 o,y glaoslll e BBl

)l J":“:’S" YL’ 6Lﬁcfx4.3dub‘ L CL‘*J‘ CJJ &;M«d\ L)_ia.d cw\fd_}w



Ay B b Ll (sle,l 5 56 08 51 (5 9e

\ . ¢ . o . . . . .
e (S A RS S 5 O pdems t B S (o e
ubb’) u)&u_; aL{L’/} ‘“’<~j~"4 ajj.(’

e A~

ey 52 LS g Ssb oo pilome o ol s8] 3 0l o 5 e e (G215 (6208 (sl JW,WL;VQJ;L;,{?JJ)}CUJ}KJML;Lu
&f/dﬁjbsi:/¢&ajyf'b 45@/‘/',://} u.ﬂjj /,:.C.M a_/c.ﬂ'j LAJ_}M év ‘;jb,si:/‘jﬁb.?/.l:vjj aLAo_j/J»jjJU ‘L‘M_)/J,J 4.Lo;—_)/ DK&LAJ/.QJ_) dall
£ S ol i lsioas st e slowl g A3 S 5345 o 5 i e S 45 it S b S S e ST
il v (gl i fiU g5l o Lao il o s poliis S S clroclck M ’»/)/‘,L:...;Jj} ol Gl plad e it L) 2
oz 137 36 57 3 O il S il Aol (sl zol sl o ST 2ol iy ol oS ol 3 o iy s el S sl 25
sl b (sl wiU slo il (5 S S o ooldzn] 3 O 265 Lol sl I (gilaaed ol (5] g 5 fild o s 5 A Keaf S5 seb

S s i 5 Ay o s b S s e elid L, Lau;udﬁn,f,s@yﬁjfé/&Ju;/f"c,j/4 Lo il jl dslai dies

ol il Edul 5 Gl ded ) 55 (A S OIS

A picture of nano flare model of solar coronal emission

Hassanlue, Nilufar; Mohamadion, Zahra; Shokri, Zahra; Safari, Hossein'

' Department of Physics, University of Zanjan, Zanjan

Abstract

The million Kelvin temperature of the solar corona above the photosphere is an open problem that needs to be
correctly solved in astrophysics. Solar flares, nano flares, and blinkers are features observed in short wavelengths
such as ultraviolet. The assumption is that nano flares, as sudden explosive small-scale events, are essential
sources of coronal heating contaminated with the background. The nano flare emission algorithm was
investigated to simulate the small-scale emissions of the solar atmosphere. This model includes five free
parameters. The main parameters are the power index in power law distribution, the burst frequency probability,
the rise/decay time, and minimum and maximum energy. This simulation uses a power law initial intensities. It
evolves the intensities by applying a Monte-Carlo-based process to obtain the final intensities via a stochastic
burst kicking that rises and decays exponentially.

Keywords: Sun, UV radiation, Nano flare
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The Effect of Supernovea Type | radiation on the Disruption of Dust Grains via RATD

Mechanism
Jannat, Amirmasoud; Heidari Sichani, Fatemeh; Hashemi, Parisa; Shakeri, Soroush
Department of Physics, Isfahan University of Technology, Isfahan
Abstract
In this study, using the Arnett’s model of luminosity, the RATD mechanism resulting from the type | supernova
radiation on dust grains has been investigated. The destruction size of dust particles in different distances, times,
tensile strengths of dust grains, luminosities, and opacities has been studied. These results could be an effective
step toward justifying and responding to some inconsistencies, observed in the spectrum of Type | supernovae,
such as the low ration of total to selective extinction and the small maximum wavelength of this type of supernovae.

Keywords: RATD, Luminosity, Dust, Disruption Size, Supernovae.
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Analyzing Morphological Characteristics of Radio Galaxies

Javaherian, Mohsen; Miraghaei, Halime

Research Institute for Astronomy & Astrophysics of Maragha (RIAAM), University of Maragheh, 55136-553, Maragheh
Abstract

The morphology of radio galaxies offers valuable insights into the formation and evolution of galaxies in the
Universe. In this study, we focus on extracting morphological parameters as key elements in describing their
shapes. Our analysis includes 67 radio galaxies, encompassing both Fanaroff-Riley type 1 and type 2 galaxies,
using radio images from the FIRST and LoTSS surveys. We have developed an automated segmentation process
to extract properties such as object size, eccentricity, and orientation from the datasets. Utilizing a maximum
likelihood estimator, we observe power-law distributions of sizes with exponents of -0.39 + 0.06 and -0.55 + 0.05
for the FIRST and LoTSS data, respectively. Also, we found that type 2 radio galaxies exhibit slightly lower
eccentricities compared to type 1 galaxies.

Keywords: galaxies: nuclei — catalogs — techniques: image processing — methods: data analysis
PACS No.
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Developing Algorithms for Detecting Microlensing Signals in TESS

Kalantari, Atousa'; Khakpash, Somayeh?; Sajadian, Sedighe®; Fortino, Willow Fox*; Haghi, Hosein!
'Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan, Iran

"Department of Physics, Rutgers University, New Jersey, USA
"Department of Physics, Isfahan University of Technology, Isfahan, Iran
"Department of Physics, University of Delaware, New Jersey, USA

Abstract

Microlensing can reveal populations of dim compact objects that are otherwise very hard to find. All-sky surveys
depending on their design have the potential to look for these compact objects throughout the sky and help us
understand the rate at which these events are expected to happen. the Transiting Exoplanet Survey Satellite
(TESS) primarily focuses on finding transiting exoplanets, and we aim at using its comprehensive all-sky survey
and high cadence to look for microlensing candidates. We are using traditional detection algorithms used by the
community along with innovative machine learning algorithms trained and tested on simulated TESS
microlensing light curves and TESS-SPOC Full Frame Image (FFI) light curves. This project is important from
various perspectives; the simulations provide an understanding of what we can expect from TESS in microlensing,

oY



and our algorithmic approach tested on TESS light curves will provide an opportunity to evaluate various
detection methods available to the community and for future all-sky surveys.
Keywords: Microlensing, Transiting Exoplanet Survey Satellite (TESS), Machine Learning, Simulation
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Hydrodynamic Simulation of Molecular Gas Behavior
in Circumnuclear Disk of an AGN-Dominated Galaxies

Karimi, Reihaneh !; Raouf, Mojtaba 2; Mazoochi, Farideh !
' School of Astronomy, Institute for Research in Fundamental Sciences (IPM), Tehran

" Leiden Observatory, Leiden University, P.O. Box 4011, NL-rr+. RA Leiden, the Netherlands

Abstract
This research aims to shed light on the density-velocity relation of circumnuclear discs of galaxies using HDGAS
hydrodynamic simulations. By investigating the interplay between density and velocity, as influenced by various
feedback parameters (i.e. wind/jet velocity and mass loading factor), we can gain valuable insights into the
formation, evolution, and dynamics of galactic discs. While hydrodynamic simulations are essential for studying the
underlying physical processes, comparing their results with observational data helps validate the simulations and
provides a real-world context. There are some key observational results related to the density-velocity relation in the
presence of AGN we can compare with HDGAS simulation: (a) lonized Gas Dynamics: Observations have revealed
that AGN activity can significantly influence the density-velocity relation of ionized gas in galaxies. AGN-driven
outflows or jets can create regions of low-density, high-velocity gas, resulting in disturbed velocity fields and
asymmetric density distributions. These disruptions can be observed as kinematic asymmetries, such as double-
peaked or asymmetric line profiles. (b) Molecular Gas Kinematics: Studies of molecular gas, commonly traced by
carbon monoxide (CO) emission, have provided insights into the density-velocity relation within AGN-hosting
galaxies. Observations have shown that AGN can induce perturbations in molecular gas kinematics, leading to non-

circular motions, velocity dispersions, and warps in the velocity field. These effects can be observed through CO line
profiles.



Keywords: hydrodynamic simulations, AGN feedback, molecular gas dynamic
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A modified DBSCAN-GMM method to optimize OCs' membership probability using
Gaia DR3

Kazemi Garmeh, Mojtaba !; Khakian Ghomi, Mahdi!; Taefi Garmeh, Mohammad Ali !

'Physics and Energy Engineering Department, Amirkabir University, Tehran
Abstract

The membership of open star clusters with higher levels of confidence is now provided more than ever, thanks to
the precise data from Gaia DR3 and the utilization of mixture machine learning algorithms. Among these
techniques, the DBSCAN-GMM combination method stands out as particularly potent in this field. DBSCAN
excels in eliminating field stars, while GMM s highly effective in determining the membership probability of
cluster members. Given that the GMM output, representing membership probability, is reliant on stars selected
by DBSCAN, and DBSCAN's performance hinges on two key parameters - neighborhood radius and number of
neighbors - this study aims to find the most optimized values of these parameters to maximize the membership
probability determined by GMM. To validate the results, nine open clusters with varying distances, ages, and
numbers of members were selected to encompass a broad spectrum of open clusters. Comparing these findings
with other studies reveals an increase in the probability of membership. Furthermore, the resulting clean CMDs
and low background surface density (calculated using King's surface density profiles) underscore the method's
efficacy in mitigating field contamination and field stars.

Keywords: Open clusters, Data analysis, Gaia, Machine learning, Stellar evolution
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Studying the growth rate of large scale structures using the polynomial functions

Keyhan, Arash !;Malekjani, Mohammad !

'Department of Physics, Bu-Ali Sina University, Hamedan, Iran.

Abstract

In this work, we study the growth of large scale linear structures using the existing observational growth rate data.
By minimizing the error function and using the statistical criteria’s AIC and BIC for polynomials functions, we
observe that the simple zero order function with one free parameter is the best fit parameterization even comparing
to standard model in cosmology. This result can be due to large errors of observational data or due to the presence
of data at a redshift region in which the function fo, is approximately flatted. The observational data at higher
redshifts can be a strong observation to put constraints on the standard model in the future.
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Near Earth Asteroids Orbital Element calculations
Mansouri, Ali *; Mosleh, Moein!?

" Department of Physics, Faculty of Science, Shiraz University, Shiraz, Iran

" Biruni Observatory, Faculty of Science, Shiraz University, Shiraz, Iran

Abstract

Studying the Orbital Elements of the Near-Earth Asteroids have been of the most important issues of the observatories
worldwide in the past decades, as they play a vital role in protecting the Earth from their impacts. In this research,
we have focused on calculating and optimizing the orbital elements of NEAs using the developed pipeline at Biruni
Observatory. For this purpose, we have employed the Gauss’s method to determine the orbits of asteroids. The
calculations in this method are based on determining the geocentric and heliocentric distances. We have successfully
converged the accuracy of the calculated heliocentric distances to 12 decimal places. This has resulted in the
maximum level of dispersion calculated by the pipeline for these asteroids being reduced to 0.03 in terms of
eccentricity, the semi-major axis to 0.12 astronomical units, the inclination to 2.27 degrees, the argument of
perihelion to 19.98 degrees, the ascending node longitude to 15.03 degrees, and the mean anomaly to 69.55. This
study was conducted on 1128 NEAs which observational data was collected from MPC. The pipeline is capable to
process data from all professional and amateur telescopes in the country to determine the orbital elements of their
detected asteroids.
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Mathematics of Gaussian mixture model (GMM) clustering

Khakian Qomi, Mehdi '; Mehrshahi, Goshtasb!

'Department of Physics, AmirKabir University of Technology, Tehran

Abstract

This is a review of the mathematics used in clustering process using the Gaussian mixture model method which is
useful in membership determination of stellar clusters so as to aid researchers to apply the method in an optimised
way given the case specific problem they are solving. To this end after a brief introduction section explaining the
general application case of GMM method of clustering and the processes it involves, the subsequent sections explore

the mentioned processes in reasonable depth.

Keywords: Gaussian mixture model, Clustering, Maximum likelihood, Baye’s rule

SoS o3l a0 Olisls S5s 0 aS ol sl 055 Sy
2L Sk (S o3Il 1l Cws 3 L S 15
moF de sl adss e a Gl gl e la (S S
ol a a3 Csllas s bl Lol s
el T s @U Sl aiy () > 0 95 b s o slhs
AUlnbeads b el oo S s @S el S
,a%ﬁwdm\wl;w(.g),m&y@buf
D e 3 alal Gl el wsed a b g

[f]555 o gl i 056 ulod

\44

4o s
Q:.LLALgﬁfsbn(_;l.a&qu)l@l)e;u:w.ljasﬁuﬂjwsﬁ
sl Gy Sl eslanad st Zely sy by gla 0L Gl e
S Cadlss S b O 33 gd pajle dle ¢S5k
R b Sy Gl g ool ol ol Sl Grae S
‘ug};‘jja‘jléﬂ.Jﬁ&yb@u@m&;}w}}ﬁjg
wipr glsas 53 a8 Sl sl bl Jhe b oLl
508 S g IV 5l 03,208 38 6l eyl sla



b Xy s Ko 5 Xy sl B R A Tha
sp s [T PO LAy oS 65 ol

Comazr G sla (S 5l g s a1 (e S 5 5 055
“ﬂ“&‘ﬁ)M®J>MQﬁJQQP@)ﬁ@UJ‘)?
&S o3Il Xy s Xo 5 Xy sls S Corex glasl Sl
e Sl il Al edd sl s 4 a5 Ll 63 S
Ot e b o 2o Gl (S i (i @b oS &
L el TIE PCXD) S TTE; QKD bl ol s e
S cul Ol Jlzl (S5 Silis olle pl 31 K ja Sop S
(255 3 5as U (6,8 Wgad Lis, ol ol plal (6 5 o5l
AL ab g e

Sl Shs sl sl as b ke ms8 o6 die ST
b s b ealsu 5 el OF gla el 2dls 05 ) Comar
):ﬂblilejﬁ‘i_oa61,354.;65@!.)_}\6[.@;})&.2!:
6 Calgs o oS Sl ) A3l 4 oS )t | U s sle
3P e L ot Py ol ) &) w9 Py3 Pya ¢ Pp1 wss
=5 b Olse 4 (Gl @ = (@), Pn) slo el go a2
-M&iﬁd»:wﬁ oy s s Shs S hos
| P¢1()?i) ol O b bl Clbns g v L
L w8 A3l 5 s [Ty Py (X)) Iy Py (X))
Mas 5 e Sla bl Ghls w35 Oy 4 Jlke o 2l b
WS Sose Dhalis p Glae mi8 sl cmle G258
Sobs Ll s slamll Bl gl K Ol 4 o
ol s e el s s w6 ol oS TIE Py (X))
el s & Sla bl & 55 Wiy Dl bl
L o altns sl

b b ain Pao b Pl o gl ol S5 4 05Y
sl Jgome pled s w080 (g3l aintiy ¢ pled e
P8 ol bl o 150 s G o 8 S (PSR
S den gla bl Oles S e ai ) bl Conys 16
o S 055w WS e i 1 led Cenys w0

v

@:f-,zCjbguglﬁ@wﬁkjimdm)nzu;“\by
awﬁqqrﬁJWlQ;l:wﬁé&)d\wb&Lﬂ

.;).Jadaa.:}l:ﬁ ﬁwwl@‘ﬁd}léwu\ﬁ

6;\»3 S G\S Golw iy

Coge 03 S Sl phgy pled Cwns B g5l anlny
o O3 pasie (53 Lo, S ol S mls fol il
S0 ek S Il (S S o s o5 2 NS
b @is Jseme @bl woad Jseme OF glomlly oS
Sla el b olel Je a8 cobine (s ol LS e 2 e
S el ols 5 gl andls il ol ol Lo edidy & Jsgzes
Rl sl Ll Jde g ol (6,8 o3I 5 sdalice pslie Olea
a5l 3 ey olantl ) gyl p i oLty
oo pled s mU Gl iy Gl b Jie gla bl
.[O]JJ;,;J

wlsl 53 aS) Xy s Xy « Xy sl Shy oS S5m0
35 (0,8 e o3 ol 3,50 X S sl sls adl e o pea
S 5 S el S s P bl mis Sl Caner S
IS el dalas ¢ Camar 5l p2e 0Ll X, Srs bl
255 38 W Jb O S (s S gla ol
b 53 O ke o gl ail go Jlie Ol sie 4ol P (g el
45 yozms ol o3l (gl (S 0310l 5558 (S35 Olel 1 (]
S S o310l agy S 3 ol sdaline O sl pla3 5 (S35 0
Sl o 350 gl Al 514655 a0 Jie gl el OF sl
Al Slalis ol g s Jlas o 2o

@Uj‘)_() Comer S gle (S5l Gl as Sl 55 L
ﬁﬁﬁ&aduu—f}iﬁéﬁfw‘ﬂ%)mwpc)ﬁ
Sl IS 56 Kos gls wgad 555 65 o3l e
Ll ol €sas SO sla Sis S ol s 4l Jlex!
SNECIEPIINSENICY 10 NRTIETS QNP
Lj}jé;g\x\ﬁ&:ﬂ\JL&;—lgLaLﬁ;ULSJSe)'lJJlJLQ.:;—\



72 0B ¢ gb e
e Jlazt 30 (1)l Jlazl 6 05,8 et 5| g
056 3l aslisd U ol K a0 X sl S35 s b €50

el 056 b e e 5Ly 0l (F) el 35 o plonil 5

P(B|A).P(A)

PUIB) ==

™

bysa A sl Jlasl sles 4 P(A|B) il o 55 &
ol 8L Jis & ) 2 3550 alis 53 .l Bosliy s 6535
s bl 4ol b Al ol a3 4 Glate (61 4 gl 45
on o s 53 s Sole w4 s 3L X S
Sap i Balty gy 5 ol K w55 450 g e A sl
IA] Cl & 5ed w0 )_()&f;i)

bglsee die 5o o ad i i 55 50 056 4 O Sl
o 2rh o bl Gl Sl eslid i g 4 e S s
Jlas 53) dlaz=l s 13 ezl Cipas |y LT das Ol
b gl Ll il s gl £ged Sl ol &) peay (ol
4 oA b./-w o il el b s IS sl
S ep Gl b a4 ses G Ayl il Sde iy
whyt slael plad 3 i by a3l ol K ady piae X
s sls sl wpes olad sl o X Sy Jlsp cls ol k
ol X S

e e (5351 015 0 B35 50 S e 8L )2
wh slasl hu s e 2o Sl Sy s @b Sl
lael IS o 5l 25 cnl olal o3 S eslinal ol Ny ol K
Lyl 1, X S Lasl 5107 daly slas (5 S ol b i g

f}?+d)?/r

TN (X). dX .
..... = N (X).dX )

S o3 s SVl s 3l pled s mb S ol
S Bls 53 Lo gas ml cpl b 03 S 358 o Jol 6505
S 5 Sl 3102l L 03 5515 (slins 4 el Sy L o3l 3les
B bl ool 5l o8 8 0 K0 6 el Jl s pl A3l
5 QLT Slaloms 035 (5,5 5k 050 nl 5l o 42 25
w2 oS il () &S o (658 sl Al 04 s
sl o5 et 5 G oo Wb gene Ol ae gla
grome Bolae 8y Joole (28 5 s 6,5 Rl
Gt 3l ales G w080 51 68 Grie (emlgen S
o3l 02,80 (S5l iy 5 ol 5 Ol w355 51 (58

[P 0 et s |y akin 5 5 sl |y Slialoms bl

38 b Jdo w5 g5
s s bsle Jda s byl Ples o
5l s 3 ga3 Ngl X el (6,8 31001 sl S5
i sde K aS Sl (o ke oy 350 alies I3 (g dlanl 5
(55 o alis Sldp 4 ar s b L L 2las o) s
S popar s sae My b iy 5K s &S sk
Sl ity b S ks sl sl slan) Xy = N
Lokase gle (Shs s (A8 dalpr jasiin ol canys o
w5 ol Ao Ny Zg) Sl w35 s it
Byod opl Gla (S350 Ol o 50 8 sla Sy osls
T sl b V3 (f, 21) w35 b om0 o Gles) b
b oo 2 & 5lat) b b V5 (fg) 22) w35 b comor
S sl (S w55 o ol ol Wi (Fiy Zg) w55

el (V) el 5y sy a5 505 51

n N n 5
P = (o X My, B0) + (G X Ny (i E2)) + -+

+ (% X Ny (fge, Zge)) €Y)

Jﬂmdu‘}:ﬂbbc«bfjﬁdudf?e)‘x‘)rjﬁw\wﬂbbd\s
AT L RGN LS MPIRCIR D Yy /g
LV] el



ol Jlﬁ L.El:“'"b L B U}JG )‘ bbu:.w\ JJL'J La 4.«3)} L 4.3)».3
[4] el

S S dom
bl ook, malie  pled Cays WU i) 5l eslinal Glate
ot 2bas o Sremen A8 Oly S bl Je 3 0T L
035 iy bl &S dseme glajnbl 04 jasls Sl

A3 5 Ol il o s Jke Jlez>|

Lo 4

[1] Md Mahmudunnobe , Priya Hasan, Mudasir Raja, Md Saifuddin , S N
Hasan; “Using GMM in Open Cluster Membership: An Insigh”;
Astronomy and Computing Volume 46, (2024)

[2] S.S. Sanjayan, A. S. Baran , P. Németh, K. Kinemuchi , J. Ostrowski
and S. K. Sahoo; “Variable Star Population in the Open Cluster NGC
6791 Observed by the Kepler Spacecraft”; ACTA ASTRONOMICA, 72
(2022) 77-102

[3] K Pefia Ramirez, L C Smith, S Ramirez Alegria, A-N Chené, C
Gonzélez-Fernandez, P W Lucas, D Minniti, “The VVV open cluster
project — Il. Near-infrared sequences of 37 open clusters on eight-
dimensional parameter space” Monthly Notices of the Royal
Astronomical Society, 513, Issue 4, (2022) 5799-5813

[4] Christopher M. Bishop “Pattern Recognition and Machine Learning”

[5] S.C. Gupta ,“Fundamentals of Statistics” June 1982

[6] Dennis Wackerly , William Mendenhall , Richard L. Scheaffer
“Mathematical Statistics with Applications 7th Edition”

[7] Stuart Russel , Peter Norvig “Artificial Intelligence: A Modern
Approach, 4th US ed.”

[8] Boris V. Gnedenko “Theory of probability” sixth edition

[9] Christopher M. Bishop, Hugh Bishop “Deep learning: Foundations and
concepts”

V4

B sl M bl ol K g gl IS sl oSl 0 s

Copo s kb S K Shs sy slls ol wipr slasl ol
C&aﬂ‘(f)&bd)b&ﬁ)ﬁ)\}#))}ﬁfﬁg

Lgudﬂrujz\wﬁ:ﬁ@é:o\j&ﬁcj&u&:}lﬂdlﬂ
)'\czu:...ol({;.A:JJSOJA{.,\.ZB.J»MX;}U)\:)“;U:

il b ) s el S 7 e sl () 5 (1) Ll
k

> e W(X).dX = P (¥).N.ax (5)

L @sed SO Gl Jlazml B8 Bl SLL 50 Sl 5 4 LS
SN PNGCTPPTIRY SEEING QP NI SRS
- - n oy
nk.]\fk(X).dX_Wk-Nk(X)

= - = ?
P(X).N.dX P(X) ®)
O g bl 5348 JISLL Sl s 5 (2) daly 4 ax 5 L oS

w\ €}G_LGJQT ).) 4.'2.9) )&J CJLAMP L;(SV.:AL&A l; LLJ)‘ ).}
4..:45.)»:3 u)ﬂw)ﬂ;)yd:mab_ﬁojjl} d.aU:J)bC)LAW

Sy pze Jlozl 38L (5 (6) a5l eslinal 43 Ol o



O o Al S SIbI 3 sk S 215805 s o b adlllas

*JST Ld}}«r-& E‘Mb&M

u//y.zbjln 4;,'/)..1.9[.4 nLCM.//) »uirﬁﬁ ojj_(,

Iyl ilacrlylile oS> oS 38 04,57

-

a.).&a'-

O bl o) 435,815 anlllon 350 @ LSy Cyp 5 b s i plad oo ot aali 5 b OLSEs CHU ool o8 5 bt flis g i gl o

g Sl AR Ly o5 30 o Gl ) AL (555 g0 el b L en cla ol p3lie aad 55 4 Cosl o Kan o 5 s ys 4l 45 A o

Al lin (g 58 S alaio > il A5 5 sl sl ol b

o sl el 580 o S SISy

A STUDY OF WARPED ACCRETION DISKS AROUND SPINNING BLACK HOLE

Mohseni, Fateme !; Khosravi, Azar?

'Department of Physics, University Of Mazandaran, Mazandaran

"Department of Physics, University of Mazanadran, Mazanadaran

Abstract

In this paper, the radial profile of the thin accretion disk tilt angle in the viscous regime is calculated numerically.
The results show that the inner disk may not be aligned at all for certain reasonable ranges of parameter values.
This makes the inner accretion disk is a good candidate to probe the black hole parameters, and the accretion process

in the strong gravity region.

Keywords: Accretion disks, Black hole, tilt angle
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ComparingChandrasekhar time scale friction in Newtonian and Milgromian
dynamics

Motamedi, Sharryar; Ghari, Amir; Haghi, Hossein-!
" Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan

Abstract
Time scale of dynamical friction in Milgromian and equivalent Newtonian dynamics has not been adequately explained.
We have tested the previous numerical of dynamical friction time scale estimation in Modified Newtonian Dynamics with
equivalent Newtonian system, i.e., systems with the same phase space baryonic distribution enveloped in dark matter
halos with NFW density profile. Here we explore effects of presence of dark matter halos and its evolution on heavy star
time scale to slow down speed and merge with host galaxy and compare results with Milgromian dynamics. Our results
show dynamical friction timescale when heavy mass moves in baryonic sphere, is always shorter in the Milgromian than
equivalent Newtonian dynamics.
Keywords: time scale, dynamical friction, Milgromian dynamics
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Jet launching from diffusive magnetized viscous accretion disks
Noori, Elham ; Sheikhnezami, Somayeh

Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan
Abstract

In this paper, jets ejected from magnetized accretion disks are investigated in the presence of viscosity,
magnetic diffusion and entropy. For simulations, a set of initial conditions is applied, where the accretion
disk is in pressure equilibrium with a hydrostatic corona located above the disk. Using the PLUTO code,
we solve the time-dependent resistive magnetohydrodynamic equations taking into account the disk and jet
evolution simultaneously. Initially, we compare simulations with uniform magnetic diffusion but without
viscosity, varying the magnetic field strength to observe its effect. Subsequently, by introducing viscosity to
a specific magnetic field strength, the influence of viscosity and entropy on the accretion and mass ejection
processes is examined.

Keywords: Accretion disk, Entropy, Jet, Outflow, Diffusivity, Viscosity, PLUTO code.
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Accurate Simulations of Binary Stars up to Mass Transfer Ignition
Pourmand, Ali !; lvanova, Natalia'

' Department of Physics, University of Alberta, Edmonton

Abstract

Carrying out accurate simulations of binary stars has become more and more necessary as a precursor to
understanding common envelope events, merger events, among other phenomena. In this article, we will be
presenting the outcome of simulating a grid of binary systems up to the mass transfer stage. These simulations will
include the effects of the binary stars’s gravitational fields on stellar evolution, a factor which was often neglected
in previous studies. We compare the results of our simulations with what classic stellar evolution codes predicted,
and note the differences that come up with the additional effect we included. We deduce that the deviation excluding
binary gravitational fields results in, is mainly a function of mass ratio, but also depends on initial mass and the
initial orbital separation. Despite usually being negligible, we do discuss a case where the difference between the
classic and novel simulations in terms of internal structure is significant. Finally, we discuss the results of simulating
the progenitor of the V1309 Scorpii system, a merger event whose progenitor binary system’s properties were well
documented.

Keywords: Binary Stars, Roche Lobe, Stellar Evolution
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Investigating Recent Star-Formation History of Galaxies and Analyzing their Stochastic
Behavior

Riahi Zamin, Mohammad '; Mosleh, Moein'-?

'Department of Physics, School of Science, Shiraz University, Shiraz
"Biruni Observatory, School of Science, Shiraz University, Shiraz

Abstract

Investigating the details of the star formation history of galaxies from observational point of view can help us
understand how galaxies evolve over time. In this research, we reconstruct the resolved star formation histories of
galaxies by using the analysis of the spectral energy distribution of galaxies in a spatially resolved method. The
sample studied in this research is selected from the combined data of Hubble and James Web space telescope within

redshift range of 3 and 5 and stellar mass greater than log (M/MO) > 9. By calculating and retrieving these

resolved histories in this study, we have been able to observe significant stochastic behavior for each galaxy around
the main sequence in the last 200 Myr. The obtained results show that the fluctuations of star formation around the
main sequence are around 0.5 dex. Also, by analyzing the different fluctuations in the star formation of each galaxy,
we have calculated that the fluctuations and small changes in the star formation of galaxies occur in time scales
shorter than 20 Myr, and more severe fluctuations occur in times longer than 40 Myr. Calculating these fluctuations
for each galaxy can determine the dominant physical phenomenon in changing the star formation process.

Keywords: galaxy formation and evolution, star formation history
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Origin of the Metal-Rich vs. Metal-Poor Globular Clusters System Dichotomies in the
Milky Way: A Sign of Low BH Natal Kicks

Rostami Shirazi, Ali 1; Hasani Zonoozi, Akram!; Haghi, Hosein !
'Department of Physics, Institute for Advanced Studies in Basics Sciences, Zanjan

Abstract

The bimodal metallicity distribution of globular clusters (GCs) in massive galaxies implies two distinct
sub-populations: metal-poor and metal-rich. Using the Gaia database we highlighted two distinct
dissimilarities between metal-poor and metal-rich GCs in the Milky Way (MW). Half-mass and half-light
radii of metal-poor GCs exhibit, on average, ~ 52+5 and ~ 60x3 per cent more expansion compared to
those of metal-rich ones, respectively. Investigating the origin of these discrepancies may shed light on the
evolution of star clusters. In this paper, we aim to explore the impact of the BHs natal kick on the
observational parameters that exhibit disparities between metal-poor and metal-rich GCs. Performing
direct A-body simulations, we investigated the long-term evolution of low- and high-metallicity GCs,
considering the presence and absence of BHs retention. We found that the retention of BHs inside the
cluster is crucial to reproducing the observed dissimilarities.

Keywords: stars: evolution — globular clusters: general
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Correlation of solar activity and its rotation during cycle 24 from SDO/AIA observations
Shokri, Zahra!; Alipour, Nasibe 2; Safari, Hossien !

'Department of Physics, University of Zanjan, Zanjan
"Department of Physics, University of Guilan, Rasht

Abstract

The differential rotation of the sun plays an important role in the dynamics and activity of the sun. In this project, we
study solar rotation parameters and their correlation with the solar activity using support vector machine learning
algorithm to identify and track coronal bright points (CBPs) from Solar Dynamics Observatory images at 193 A
during cycle 24. For more than 322,980 CBPs with a duration of more than 100 minutes at +50° latitude and
longitude, sidereal velocities are calculated for nine years during cycle 24. For the first time, a coronal rotation map
has been shown by tracking CBPs, which shows a slightly faster coronal rotation than the photosphere. Equatorial
rotation and latitudinal gradient of rotation positive (>0.7 Pearson) and negative (<0.7 Pearson) correlation with
the solar activity (sunspot numbers and flare index) shows. For cycle 24, investigations show that the northern
hemisphere has more differential rotation than the south.

Keywords: Corona, Solar activity, Solar rotation, Differential rotation
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SIMEFIC III: A New Method For Noise Reduction In 2-Dimensional Gamma-Ray Images

Soor, Mehran'; Akhondi V, Fatemeh!; Hedayati Kh, Hadi!
' Department of Physics, K.N. Toosi University of Technology, Tehran

Abstract
One of the important matters in data analysis and signal detection is background noise removal. This paper proposes
a new method for removing noise in 2-dimensional images. In this method, points are labeled based on distances
from each other, and background points can be removed by selecting the input parameter based on average distance.
By applying this algorithm to the 2-dimensional gamma-ray data, we observed an increase in the ability of clustering
algorithms to identify real clusters and remove fake clusters.
Keywords: Astronomy data analysis, Clustering, Gamma-ray sources
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A Network Analysis Perspective on The Sun’s Magnetic Patches

Zahra Tajik !, Nastaran Farhang 2, Hossein Safari !, and Michael S. Wheatland 2

! Department of Physics, Faculty of Science, University of Zanjan, Zanjan
2School of Physics, Sydney Institute for Astronomy, The University of Sydney, Sydney

Abstract

Solar and stellar magnetic patches, which are magnetic fluxes that reach the surface from the interior, are believed
to play a major role in determining a star atmospheric conditions. In this study, we used the complex network
approach to investigate the effectiveness of identifying these features. To do this, we analyzed line-of-sight
magnetograms from the Helioseismic and Magnetic Imager (HMI) on board the Solar Dynamics Observatory (SDO).
Applying a specific visibility graph condition to pairs of pixels with opposite polarity, we constructed a magnetic
network and examined potential connections between these regions. The features observed in the degree of node and
page-rank images manifest a one-to-one match with the magnetic patches identified in the magnetogram.

Keywords: Sun — Active Region — Magnetic Features — Magnetic Patches — Complex Network
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Two-dimensional analysis of the bright points velocity in the Solar Transition Region
with the local correlation tracking method

Zeighami, Sima'*; Tavabi, Ehsan ?; Tareh, Masoumeh?

'* Department of Physics, Tabriz Branch, Islamic Azad University, Tabriz, lran
"Physics Department, Payame Noor University (PNU), 19395-3697-Tehran, Iran
" Abdul Rahman Sufi Razi Institute of Higher Education

Abstract

Our knowledge about the origin and transformation mechanisms of the bright points on the solar network has a
significant role in understanding the ejection of materials and the transfer of energy into the solar corona. Outside
the active region of the Sun (AR), although it is called the Quiet Sun (QS), various types of small-scale bright
phenomena constantly occur within the boundary of the super granular cells above the magnetic network.
Knowing the bright points is an effective key in considering the solar spicules. In this research, we study the solar
transition region bright points and examine their apparent velocities with the local correlation tracking Fourier
(FLCT) method. The results illustrate that these points differ in apparent velocity direction and brightness. Their
lifetime and average horizontal velocity were estimated at 100 s and 4 kms™, respectively. Recently, a new group
of solar spicules has been observed, those lifetimes are around 100 s, and show a typical horizontal velocity of 3-
4 kms™. According to the analysis of the two-dimensional, apparent velocity of the bright points on the rosettes of

\YY



the network, these points can be the disk counterpart of the type Il spicules. In addition, the analysis of the two-
dimensional field of velocities shows rotations that can cause the excitation of Alfvenic pulses.
Keywords: Solar Bright Points, FLCT, Alfvenic Palses
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Investigating network parameters in a flaring active region

Ziaei, Shervin'; Javaherian, Mohsen?; Fazel, Zahra?

“3University of Tabriz, Tabriz, Iran
2Research Institute for Astronomy & Astrophysics of Maragha (RIAAM), University of Maragheh, 55136-553, Maragheh

Abstract

In this research, we obtained the characteristics of the graph network of an active flaring region. In this regard, after
optimizing the data recorded by the magnetogram instrument (HMI) of the satellite (SDO) at the wavelength of 6173
angstroms and with the aim of investigating the area as a complex system, we made a graph and Obtaining the parameters
of the network, the average values obtained for the network parameters of the desired area are respectively: average
clustering coefficient 0.7r4#, average degree 5.1322, average degree centrality 0.0118, average shortest path length

2.9793and average graph energy 84.8581.
Keywords: magnetogram, complex system: graph - techniques: image processing - methods: data analysis
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Light curve Analysis of “V Canes Venatici” in near-IR

Almasi, Hanieh '; Mirtorabi, Mohammadtaghi'; Danesh, Arash "

'Department of Physics and chemistry, Faculty of physics, Alzahra University, Tehran, Iran
"School of Astronomy, Institute for Research in Fundamental Sciences (IPM), Tehran

Abstract

In the final stage of star evolution, they undergo significant expansion and become cold giants with a surface
temperature of ranging from approximately 2800 to 4000 K. Notably, the majority of the star’s radiation is in the
infrared region. At this temperatures, the major part of the absorption in the near-infrared region of the star spectrum
is related to molecular lines. The titanium oxide (TiO) molecule has strong absorption in the near-infrared, which is
easily visible with small telescopes.

In this presentation, we analyze the data of more than ten years of continuous observation of star V in the
constellation Canes Venaciti and we also measure the molecular absorption of titanium oxide (TiO) in the near
infrared .To achieve this, we employ a spectral index called Wing index. This is the first time that molecular lines
have been investigated in a long-period variable red giant. By examining light curve of changes in visible light and
TiO index, we were able to calculate the periodicity of these two filters.

Keywords: Titanium Oxide, Wing index , Red Giant
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