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Overview of the latest research results from CERN and the CMS

experiment
Shirin Chenarani
School of Particles and Accelerators, Institute for Research in Fundamental Sciences (IPM)

Abstract

The Large Hadron Collider (LHC) is the world's largest and most powerful particle accelerator where
two protons collide at the center-of-mass energy of ~13TeV. With the upgrades implemented during the
planned shutdown, the energy of the LHC's proton beams increased from 6.5 TeV to 6.8 TeV,
increasing the probability of creating heavier and more unknown particles. Particle physicists can
obtain more information and more precise measurements of the Higgs bosons and other discovered
particles of the standard model by using large amounts of data from the LHC and new machine-
learning methods. Another important goal of the LHC is the search for new physics beyond the
Standard Model, and study some anomalous results. The upgrade of the LHC and more data will help
to explain the observed anomalies, but if these anomalies occur due to fluctuations and by chance,
more data will remove their signs.

In this talk, I will give a brief overview of the recent results of the Large Hadron Collider and the CMS
experiment, and I will also review the long-term plans for the development and acquisition of

HL LHC.
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Charm content of proton: An analytic calculation

Olamaei, Alireza'; Azizi, Kazem? ; Rostami, Saeedeh?

! Department of Physics, Jahrom University, Jahrom,
2 Department of Physics, University of Tehran, Tehran

Abstract

According to general understanding, the proton as one of the main ingredients of the nucleus is composed
of one down and two up quarks bound together by gluons, described by Quantum Chromodynamics
(OCD). In this view, heavy quarks do not contribute to the primary wave function of the proton. Heavy
quarks arise in the proton perturbatively by gluon splitting and the probability gradually increases as
Q2 increases (extrinsic heavy quarks). In addition, the existence of non-perturbative intrinsic charm
quarks in the proton has also been predicted by QCD. In this picture, the heavy quarks also exist in the
proton's wave function. In fact, the wave function has a five-quark structure |uudcc ™) in addition to the
three-quark bound state |uud). So far, many studies have been done to confirm or reject this additional
component. One of the recent studies has been done by the NNPDF collaboration. They established the
existence of an intrinsic charm component at the 3-standard-deviation level in the proton from the
structure function measurements. Most of the studies performed to calculate the contribution of the
intrinsic charm so far have been based on the global analyses of the experimental data. In this article,
for the first time we directly calculate this contribution by using QCD sum rules. We estimate a
xcc =(1.3620.67)% contribution for the |uudcc ) component of the proton.
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Probing the Dark Side of the Universe

Soroush Shakerit!

I Department of Physics, Isfahan University of Technology, Isfahan

Abstract

Despite enormous efforts that have been made over the past three decades, the true nature of dark
matter (DM) which makes up 85% of the matter in the universe remains unknown. Currently there
are several motivated particle candidates for DM such as Weakly Interacting Massive Particles,
axions, sterile neutrinos, etc. Research into the detectability of these particles has recently revealed
a vast numbers of promising experimental designs ranging from high-precision table-top
experiments to incorporating astronomical surveys and Gravitational Wave detectors. On one hand
the terrestrial experiments have been operating during the years in order to find a direct signal of
the local DM halo around the earth. On the other hand, a sizable amount of DM can be developed
near compact astrophysical objects such as neutron stars and blackholes through different
accumulation scenarios which can be served as a unique opportunity to indirectly probe the nature
of DM. In this talk, we will review our recent results in DM searches from ground based
experiments to astrophysical environments.
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Time Evolution of Entanglement in QFT: An Operational Viewpoint

Ali Mollabashi

School of Physics, Institute for Research in Fundamental Sciences (IPM), Tehran

Abstract

In the last two decades, theoretical tools have been developed to study entanglement structures in quantum field theories.
Most of these tools have been developed for free theories as well as conformal field theories (CFTs). Such methods have
uncovered various universal behaviors, such as universalities during the time evolution of entanglement. With no surprise,
such methods do not care much about operational concerns. In this talk, I will take an operational-oriented look at the
time evolution of entanglement in free and chaotic CFTs. I will introduce an implementable quantum circuit that recovers
the universal dynamical behaviors of entanglement measures in such theories. As a byproduct, 1 will address the existence
of bound entanglement during the evolution of chaotic systems (such as evaporating black holes).
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Poisson-Lie T-dual sigma models with Euclidean Thurston geometries

Eghbali, Ali
Department of Physics, Faculty of Basic Sciences, Azarbaijan Shahid Madani University, Tabriz, Iran

Abstract
In this work we proceed to investigate the Thurston geometries from the point of view of their Poisson-Lie T
dualizability. First of all, we find all sub-algebras of Killing vectors that generate group of isometries acting
freely and transitively on the three-dimensional manifolds, where the Thurston metrics are defined. It is shown
that three-dimensional isometry sub-algebras are isomorphic to some of the Bianchi algebras. The isometry
subgroups of the metrics can be taken as one of the subgroups of the Drinfeld double. In order to satisfy the
dualizability conditions the other subgroup must be chosen Abelian. Accordingly, we find the non-Abelian
target space duals of these geometries via Poisson-Lie T-duality approach in the absence of B-field, in such a
way that the dual geometries include B-field.
Keywords: Sigma model, String duality, Thurston geometry, Drinfeld double.
PACS No. (2,11)
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TT-deformation in Non-linear Electrodynamic Theories

Davood Mahdavian Yekta

Department of Physics, Hakim Sabzevari University, Sabzevar
Abstract

In this talk we first give a brief review on the proposal of TT operator in two-dimensional quantum
field theories and the properties of the deformed theories under applying this operator. The most
important property of a deformed theory is that its flow equation under this operator is solvable and
one can obtain a finite spectrum for the theory. As an example in higher dimensions, we study the non-
linear electrodynamic theories deformed by such an irrelevant TT-like operator. Particularly, we study
a conformal class of these theories known as ModMax theory and it is shown that the deformed theory
is the generalized non-linear Born-Infeld electrodynamics. Then, we introduce a marginal nonlinear
TT operator which commutes with irrelevant operator and generates ModMax and generalized Born-
Infeld theories from the usual Maxwell and Born-Infeld electrodynamics, respectively. Finally, we
discuss about the self-dual invariant structures of these deformed theories which is one of important
symmetries in non-linear electrodynamics.
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Approaches To Quantum Gravity

M.M. Sheikh-Jabbari
School of Physics, Institue for Research in Fundamental Sciences (IPM), Tehran, Iran

Abstract

Gravity is the only interaction which appears among all existing objects and in our current physics it is

formulated through Einstein theory of General Relativity (GR). Although it has many theoretical
appealing features and successes with the current experiments and observations, GR suffers from
theoretical shortcomings. It is thought that these shortcomings can be addressed within a theory
of quantum gravity (QGr). Despite of many efforts and trying various approaches, a consistently
quantized gravity (or quantum GR) has remained elusive. In this talk after reviewing these shortcomings,
discuss three different schools of thought on the issue of QGr and briefly mention different approaches
within these schools of thought to GR theoretical shortcomings and/or formulation of QGr.
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Investigation of the Z boson production by hadron-hadron collision
Rezaie, Somayeh; Modarres, Majid

Department of Physics, University of Tehran, Tehran
Abstract

In this work, we investigate the Z boson production through p-p collisions in the kiand (z, k¢)-factorization
frameworks, respectively, using unintegrated parton distribution functions (UPDFs) and double unintegrated
parton distribution functions (DUPDFs) Martin-Ryskin-Watt (MRW). We compute the calculations in the k;-
factorization by KaTie parton level event generator and in the (z, ki)-factorization we do it directly. Also we
compare the results with data from the 13TeV LHCb experiment incomparable. The Calculations show that the
aforementioned frameworks have a relatively similar behavior in the medium rapidity regions. While in the large
rapidity regions, the (z, ki)-factorization framework predicts the results closer to the experimental data than the
k¢-factorization framework.

Keywords: UPDFs, DUPDFs, KaTie, rapidity.
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Study of nonlinear effects in the production of heavy quarks in new generation
accelerators

Karampur, Elham; Boroun,G.R.

Physics department, Razi University, Kermanshah.

Abestract

In this paper, the main idea is the prediction of the linear and nonlinear behavior of the heavy quarks pair production
cross section at the deep inelastic scattering leptoproduction at the future electron-proton colliders i.e. the Large
Hadron-electron Collider (LHeC) and the Future Circular Collider electron-hadron (FCC-eh) at the Leading Order
(LO) and the the Next-to-Leading Order (NLO) approximations in perturbative quantum chromodynamics (pQCD)
at small x. By considering the nonlinear corrections to the gluon distribution function in the framework of the
nonlinear GLR-MQ-ZRS evolution equation, based on the parametrization method of structure function F,(xsQ?)
and its derivatives, we determine the linear and nonlinear evolutions of production cross section, structure functions
Fy(x5Q?) and F (x5 Q%) and their ratios for heavy quarks of charm, bottom and top. The computed results are
compared wit experimental data from HERA and the results of NNPDF4.0 and CT18 Colliborations.
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Calculation of SU(2) string tension in the continuum limit

Deldar, Sedighehl; Asmaee, Zahraz; Kiamari, Motahareh®

2 Department of Physics, University of Tehran, Tehran
? School of particles and Accelerators, IPM, Tehran

Abstract

Inspired by lattice results which confirmed the area law fall-off for the the Wilson loop average and using an
effective theory for the center vortex ensemble, we obtain the area law fall-off for the continuum limit. As a result,
the linear potential and the string tension for SU(2) gauge group in three-dimensional Euclidean space are
computed in terms of intrinsic properties of the vortices and a parameter which describes the interaction between
the vortices.

Keywords: The Wilson loop average, Center vortices, Partition function, String tension.
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The AA - NZ= interactions in Lattice QCD by using PACS-CS Gauge
Configurations

Aalimi, Amanullah '; Etminan, Faisal '

! Department of Physics, University of Birjand, Birjand,

Abstract

The AA-NE interactions in 'S, channel are studied on the basis of the (2+1) flavor lattice QCD simulations by
using PACS-CS Gauge Configurations at m,=700,570,410MeV . Finally, the matrix potential of AA-NZE is

extracted. The AA interaction at low energies shows a weak interaction, which does not provide a
bound or resonant state. The N= interaction in the spin-singlet channel is attractive than AA , and is

near to the bound or resonant state.
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Constraining from X ray emission on dipolar dark matter

Haghighat, Mansour'; Mahmoudi, Somayyeh'; Rafiei, Ali'

! Physics Department, College of Sciences, Shiraz University 71454, Shiraz,

Abstract

In this paper, we consider a Dirac fermion with a permanent magnetic dipole moment as a dark matter particle
to explore its effects on the energy levels of the hydrogen-like atoms. Consequently, we find some constrains on
the magnetic dipole moment by using the experimental data of the atomic X-ray emissions.

Keywords:  Dipolar dark matter, X-ray emission.
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In search of objects in the unknown mass gap region: quark stars in massive
gravity
Sedaghat, Jalil'; Eslam Panah, Behzad?; Zebarjad, Mohammad'; Bordbar, Gholm Hossien'
! Department of Physics, University of Shiraz, Shiraz,
2 Department of Physics, University of Mazandaran, Babolsar

Abstract
In this research, we have investigated the structural properties of the strange quark star in a modified NJL theory
and also in a modified gravity called massive gravity. To obtain the equation of state of the strange quark matter,
we have used a modified version of the NJL model. This version contains a combination of the conventional NJL
model and its Fierz transformation. We show that by the appropriate choice of the equation of state which is
obtained from the degrees of the freedom of the particles and the interaction between them, as well as the choice
of a modified gravity, it is possible to obtain strange quark stars that not only satisfy the constraints obtained
from gravitational waves such as the mass and corresponding radius and tidal deformability, but also fall in the

unknown mass gap region (2.5-5 Mo).

Keywords: compact stars - equation of state — strange quark matter — massive gravity — tidal deformability
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o (10 1) |[ 270 | 272 | 2.96 | 3.23 | 3.49 | 3.77 | 411 | 4.13
Rsen(km) || 5.29 | 5.30 | 5.54 | 5.80 | 6.03 | 6.26 | 6.57 | 6.59
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Diagrammatic strong coupling expansion of a U(1) lattice model
in the Fourier basis

Afsaneh, Kianfar'; AmirHossein, Fatollahi?

! School of particles and accelerators, IPM, Tehran
2 Department of Physics, Alzahra University, Tehran

Abstract

The transfer-matrix of the U(1) lattice gauge theory is investigated in the field Fourier space, the basis of which consists of the
quantized currents on lattice links. Based on a lattice version of the current conservation, the transfer-matrix elements are shown
to be nonzero only between current states that differ in circulating currents inside plaquettes. In the strong coupling limit, a series
expansion is developed for the elements of the transfer matrix, to which a diagrammatic representation based on the occurrence of
virtual link and loop currents can be associated. With g as the coupling, the weight of each virtual current in the expansion is 1/g2,
by which at any given order the relevant diagrams are determined. Either by interpretation or through their role in fixing the
relevant terms, the diagrams are reminiscent of the Feynman ones of the perturbative small coupling expansions. In the strong
coupling limit, spectrum of gauge theory are calculated.

Keywords:  Lattice gauge theories, Transfer-matrix, Strong coupling expansion
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Thermodynamics of a relativistic Bose gas under rotation

Siri Palang-Darreh, Ebrahim'; Sadooghi, Neda'

! Department of Physics, Sharif University of Technology, Tehran

Abstract

The investigation of the impact of rotation on fermionic and bosonic systems has recently become a significant
area of research. In this work, we focus on a system of relativistic Bose gas subjected to uniform rotation and
analyze the behavior of its thermodynamic properties at finite temperature. First, we introduce the rotation
metric and then the generalized Fock-Schwinger proper-time method to find the propagator of the bosonic
system. Additionally, we derive the solutions of the Klein-Gordon equation in cylindrical coordinates and
calculate the propagator of a rotating bosonic system using the above-mentioned method. Using the imaginary
time formalism at finite temperature, we compute the thermodynamic potential of the system up to the first order
of perturbative expansion. Utilizing this potential, we calculate thermodynamic quantities, such as pressure,
entropy density, and angular momentum density. The obtained results show that the moment of inertia is
negative at the perturbative level. This is similar to the recent findings for the moment of inertia of a gluonic
plasma.

Keywords: Finite temperature field theory, Bose gas, thermodynamics potential, generalized Fock-Schwinger
proper-time method, moment of inertia
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Temperature dependence of proton and neutron radii of '2%12¢130Sn isotopes in the
relativistic mean field model with the pairing gap parameters calculated by BCS and
modified Ginsberg-Landau model

Yaghmaei, Bamdad!; Mehmandoost-Khajeh-Dad, Ali Akbar !; Dehghani, Vahid !

! Physics Department, Faculty of Science, University of Sistan and Baluchestan, Zahedan,
Abstract

The pairing gap parameter has been calculated using the modified Ginzburg-Landau model (MGL) and employed
in the relativistic mean field model. The results obtained from this method have been compared with the results
of the application of the BCS pairing gap parameter in the relativistic mean field model in examining the
temperature changes of the proton and neutron radii of '°°Sn, ?°Sn, and *’Sn isotopes. Using the MGL gap
parameter in the relativistic mean field model leads to better results.

Keywords: Relativistic Mean Field Model, Pairing gap parameter, Temperature changes of radius
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The LHC Constraints on Vector Dark Matter Model

Rouzbehi, Rouzbeh!; Ayazi, Seyed Yaser'; Hosseini, Mojtaba'; Paktinat Mehdiabadi, Saeid>

! Department of Physics, Semnan University, Semnan
2 Department of Physics, Yazd University, Yazd

Abstract

We revisit LHC searches for an extension of the Standard Model (SM) by exploiting an additional Abelian U(1)
gauge symmetry and a complex scalar Higgs portal. As the scalar is charged under this gauge factor, a vector
dark matter candidate can satisfy the observed relic abundance and limits from direct dark matter searches. The
ATLAS and CMS experiments have developed a broad search program for DM candidates, including resonance
searches for the mediator which would couple DM to the SM, searches with large missing transverse momentum
produced in association with light and heavy quarks, photons, Z and H bosons, and searches where the Higgs
boson provides a portal to DM, leading to invisible Higgs boson decays. In this paper, we perform an extensive
analysis to constrain the model by using the LHC measurement.

Keywords: Dark Matter, LHC upper bounds, Relic density
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Point splitting method of regularization and quantum field theory in curved spacetime:
An example of Wick rotation technique

Nazari, Borzoo
College of Engineering, University of Tehran, Tehran

Abstract

One of the main differences between the regularization of a quantum field in curved spacetime and its
counterpart in flat spacetime is the appearance of new divergences due to the corresponding background
geometry. For this type of divergences, it has been shown that the coupling between of the quantum field to the
gravity is of essential importance. Here, we analyze an explicit structure of phenomena through the Casimir
effect Effect. To this end, we massively take advantage of the Wick rotation for calculating the divergent
integrals.

Keywords: regularization, Point-splitting method, Casimir energy, gravity
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Coupling Constant gy, g A using the Baryonic By = pAK ~Decay

Rafibakhsh, Shima; Mehraban, Hossein

Physics Department, Semnan University, P.O.Box 35195-363, Semnan, Iran
Abstract

We study the three-body baryonic B decay B® — pAK~ within the framework of the pole model via the baryonic
Ay pole. In our calculation, we require the strong coupling constant g, g s and investigate if g, .4 = 10.49 £
1.57 is adopted, the branching ratio agrees with the experimental result (5.5 + 1.0) X 107°, reported by the
LHCD collaboration. The value of g, p.a must be of the same order with g,, gy = 12.67 + 3.76, considering the

SU(3) flavor symmetry breaking effects, which is obvious in the obtained result.
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Search for Axion-Like Particles (ALPs) at Muon Collider

Modirzadeh Tehrani, Hananeh Sadat!2 ; Khatibi, ; Saral

! Department of Physics, University of Tehran, North Kargar Ave., Tehran
2 Department of Physics, Sharif University of Technology, Azadi Ave., Tehran

Abstract

Nowadays, searching for Axion-Like Particles (ALPs) in colliders in order to probe the parameter space of these

particles is great of interest. In this research, We consider the ALP production process with mass 1 MeV in
associated with muon and anti-muon at Muon Collider to find the upper limit on the ALPs-Photon coupling
constant. A full simulation chain includes relevant background, and realistic detector simulations are taken into

account.

Keywords: Axion, Axion-Like Particles, ALP-Photon Coupling Constant.
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Study of fully heavy pentaquark production in pair annihilation at lowest-order

perturbation theory
Reyhaneh Farashaeian, S. Mohammad Moosavi Nejad

Department of Physics, Yazd University, Yazd

Abstract
Understanding the production mechanism of exotic hadrons with configurations beyond the naive
quark model could be helpful to find out their inner structure and to test the theory of QCD. It is well-
known that the dominant mechanism to produce conventional heavy hadrons with large transverse
momentum is fragmentation so as this mechanism could also be extended to heavy pentaquarks
production. In the present work, we first study the fragmentation production of S-wave fully heavy
pentaquarks (j» =(1/2)"), and then we will estimate their production cross section through electron-
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positron annihilation process at lowest order of perturbative QCD.
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Beyond Heavy neutral 2HDM Higgs Boson Pair Production at Different CLIC Energies

Hashemi, Majid'; Molanaei, Marieh!
!Physics Department, College of Sciences, Shiraz University, Shiraz
Abstract

In this work, the neutral Higgs boson pair production in Compact Linear Collider (CLIC) is investigated at
center of mass energies 1400 (stage 2) and 3000 (stage 3) GeV. The Higgs bosons scalar H and pseudoscalar A
are investigated within the framework of two Higgs doublet model (2HDM) with CP-conservation in the mass
range 300 to 1050 GeV, and the signal observability is evaluated taking into account the main SM background
processes like ZZ, tt and hZ. Results are presented for a set of model parameters and Higgs boson masses in
terms of signal distributions over the background. It is shown that the heavy mass region is well observable at
CLIC in types 3 and 4 in the regions not excluded by LHC.

Keywords: 2HDM, Cross section, Decay rate, Heavy neutral Higgs.
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Constraining New Physics by Studying Single Top Quark Production

Roknabady, Maryam; Paktinat Mehdiabadi, Saeid

Department of Physics, Yazd University, P.O. Box 89195-741, Yazd, Iran

Abstract

Standard Model of elementary particles (SM) can not answer all questions of the field and there are strong
evidences for new physics. One of its candidates is adding a charged scalar particle to SM. In this paper,
constraints on coupling of this particle to other SM fermions are investigated under the experimental results on

single top quark production in both s and t channel.
PACS No. 10, 12

s S5y 5350 o e p 2olkl dus LS 3 Ul Ik
Lgd o satie Jdo sla Cos g

L He o s sla i 0ols 0L g sk ol 6l
daly O 55 5 ol g5 GBS 5 YL g eSS
pyd e slete 5 sHSY

Ly = H alV,giim, Prd + V,giim g Ped + my0ylg)
+H.c. (1)

)U&La&)\)f(aj_a-%;q‘ln:)?ﬂd)?ﬂu S Sk 4
o diasOllts i 5 4 5 P 5 P s ol e 5 Y g

.MﬁuﬂbM}C—nAbCz—«dbﬁj‘ﬂjéuﬂw

71

dodie
o Ll Ve (ool O3 skl e S bl 3l
s o e Gl ablde 5 SB35 el s S
s oo s 0lgdy 6l 3k 0K IS e sl
ol Laslgils opl G 51 o3ls s s,lkad Jde s
0533 3575 5 Ated Kb Jio e S i Sy s
EVIPH £ J_<.:A sl S Osg5el b odsles 1, S50 J_<.:A
il gladnl 3 3,0 55 Slallas opl Ll azdls s ylukl
gam g bl de Jie gl Cussdme 5 L Ka Oasp W
o3 S oy (5 (5la s sdoms 5 o sls (68 03Il &

0)5 “‘<i 5}2’} JJ.E.'\A &JU S)\js JJ}SM))J?MU{\ 0



)")-f-ﬁ:) ol il

1 s el T AUS 3 58 B SIS W5 i s &
Syls

gb —tq"

LU 5 550 Ol SIS W anl Jlaped 2 JS3

Ly o He gy (o @55 63l8Y JS0 5l 6 &Kk
53 s 13 b e |y Wy s el 502 W tl
R e S ) pslis 4 oax g b oasdlas ()l
oo oy Giled eld b ome Jibe e U (slias Wb SIS
D

Sl Sy,

S AU 53 3,80 U SIS W ahaie mlaw aloes 5l
Sl 352 o eslined MadGraph 2 6 3 [Y] i35 51 t
DR es Sl L el e i dae 038 Wl
Lol a nl ol sd eslined 2HDMC 1 8 0 [Y]
s gl s b S cax 2HDM Jue gle el )l o
L5 eslizel MadGraph s b uS o acslows ) Js o
=02 g 53 ol 515 10 sla adats o s (51
s slis Llodd W5 4fs = 13TV o> S0 5,50 53
e pdate rlas o b 15 o 5 Ja s el Asloes adais
AE K o olide 5kl Jie s slaie ey 5V
Sla e aman 0 4 S s VL COle Sloemas
by At e Lagphis sl (55, 2HDMC i bises
de s a S dan f ymy Lol Sl o)l e bzl
03 LIS alls S tlmu éa..w\.u.a 03 ol by e Aol
Glon el ady 5 W e ools ok eyl 55 ) e el
Sopshr Ll edd 55 oot 2HDM

VFY olo (poga YF o YO

72

o (litgo 3 155 Sy 3ud il S (yp000, ez

03 SAE i o @5 2l CKM il e Vg
el S5 3500 Jie

B 305 ol iy Jes ool3l 5 Jis clS i ol
Sl s sn Sl S0 (e Js 355 (o3 (52 2HDM
53 5L 38K 653 sl 651 SY il 3 ya esliz.l 2HDM
D el 5 & w2 2HDM la Jubs

Lyt =

[2m,
¥ ‘zr:LsR)

2

2v,
—H+(” LG (m Xy + maYPR)d +

+H.c.

Jsles 0T g5 &ln 5 cl sline 2HDM Cilises ¢
Ll

X=Y=Z=cotf (3)
ool @ oyl gl FLSY dolae s alis LS
A PRI

a = (\2/v)cotf “4)
o Ll 3k Jde 3,8 e O3 5SS O SHlS
Soan 1y 0l o33 ol =3l 51 Jol o3y <V pame 5 5L
Sl S o3Il 05 S Jias (o3l 3 S sS ot
SlaiiSon G b 314 o ke DS SIS A
et IN PR W (aj\l CEs a e il e BBl Cams g S
Jis sy Sod 55 65 oo 355 a5 o3lil ol s
(his oo oS3l alas pl 55 S e sl 50k
L el o a3l (63l dide ol (510 50 b SIS A
S JUIS 53 01 o33 5k 55,k b 1S 15 He o wlsl
Al e Bl 5 gl n b sl

qq — ~bt:

.8 JUIS s e SU SIS (a5 A e la el 1SS



)‘)-u;) olidly

© F I
> r =
8 [ TR R
+ 250 —
E | -
200 —
150/ —
10—
e == s_channel
C = t_channel
T PN T T T Y T T T Y N O T [ T S S M [ S RN
(] 01 02 03 04 05 06
a
(5125 S L (5l wlal p Slome b 5 Sloms laas 3 02
Ass JUS Gl
e F S
3 C T R R T R Y
a -
Efziﬂ;—
20—
50—
100/ —
so— == 5_channel
= ) W% t_channel
E N
vy by e by e b by e by g
0 01 02 03 04 05
o

Jebe o St b G835l il 5y 5l e 5 Slme slaas b 4 JSCa
£JUS 58 JUS 5l o35t

TGO P PO U SR IR L PP WY
53 L laes 8 oS clap x50l by SUd e
JUE Gl n Gras 95 2 55 Slme o3 5doms () 2 3550 slaa=U
S i s JUIK (g3 590 Q)Jﬁéb);jwl%t
5 U Sl sln a5 Sl 5 e £ JUS

LS o 0138 JUE Sls 8 gla 4L as pazs

z z .

s sl By (6 5 Ao

i e Sl sl Jas gy Kb 55l S Olge a
)JL.aJ\.\S‘;A‘LSL@‘J)‘JJL’L«‘JJAQ\))‘))[{)}K.M«‘Q)J ;,<345

VFY olo (poga YF o YO

73

o (g 5 153 K 8 il A (yr00,4%

sin(f—a) =0 mi,=o0, my=125
my = 400 , my = 400
olde Lledid S5 eyl 53 oS MadGraph i 53! P szl
Do) 30 4 odkd anwlee éuclain é:.w Sile dgdwe (6l
G5 a6 SIS A5 ke o sl Sloms (slaesly
Llekss
S S I o BESs 5 AT el sl Sl oL
Jj.&:dﬂwc&: S JLG))JJMQUJ)l)SJ:JJJéa_EACE.u
L ¢S o3lul 0012023 Jws 02 CERN s ATLAS bl
[f] sl o> 5 J.L)‘_;‘g Uz channal = Bzigg (pb) )50 &
ORI L ekl s 5 s aS S35 sde ol &S ol 2l
LSJ:§°)U"’\ JS\ ) &:i LS‘JJ C,Jl.l M\? Lper aeals f'»
&Jojﬁwgﬁ\)b ol oS ;‘uﬂjs.»" (aj.:)'l;u o)'b. ‘JSL;;‘)J
o o G Al 0 (658 o5 phate mlane ke oS 505
tms olae ol 10% a5 (6,8 o3l s 5 asl s skl
09osm<o<1.l osm (5)
:p&wﬁ,bﬁs JUS Lole f‘gb‘)l;w o,bﬂtJLlS‘_glf
SIS pade sl o2t (6 xSl 1ol sl o5l e
2017 Jle 3 CMS Loyl bw s o5 t JUE 55 5 O
Gl 0l s O channet = 238 £ 31.78 (pb) ,luis L
1) FY S v
ol bome do Slms i 5 Sbme (215 504 53 sle IS5 s
4.)4.& ..U\a.u ('.«.a‘)me B it W)JS ‘jt Jl.»lf @L«.’ L«&
)buojhjbdabd?);cb_uc)aﬂvéd‘dzb u)},‘a«;)bu

2 r iy 5 3,5l



)‘)-u:) olidly

VF- olo cyose

74

V5oV b oo g 3 S jud il JS comens ez

S be S5 SIS WS (S sl Sl 3,5k
534S Aol e s w0 dde cpl eyl gl placos s
Alods 5,158 axdllas oyl

Glasbms 5 bl 5 b s Joe OS5 ey 2 gl aalsl s
bz ol 253 oo o3linad Superlso [£] gt 5l o S
Sl Ll e Cleldl i alem S i Jelse s 2 L
25 oslatal edd 5 oxe Jde 05 S 5 gdoms

5 bt b de Gl Ol aon Gln pemes
5l LHC ; Tevatron s LEP sla_ilesl (slags Sojlul
S\l p s cpl A sl eslinad HigssTools [V] sasls
Cogr ol Kn Caad Slas 1S o3Il 5 e gt E el
on (03555 Jals oS syllad Jds sy sladds axlllas

.Jj...f.' = oslaiul _L...Zl.’dﬂ Ab}'v_!: )l))l..; li E) ‘52,9-

b

[1] Barger, V., Hewett, J. L., & Phillips, R. J. N. (1990). New constraints
on the charged Higgs sector in two-Higgs-doublet models. Physical
Review D, 41(11), 3421.

[2] Alwall, J., Herquet, M., Maltoni, F., Mattelaer, O., & Stelzer, T.
(2011).  MadGraph 5: going beyond.Journal of High Energy
Physics, 2011(6), 1-40.

[3] Eriksson, D., Rathsman, J., & Stil, O. (2010). 2ZHDMC—two-Higgs-
doublet model calculator. Computer Physics Communications, 181(1),
189-205.

[4] Topolnicki, K. (2023). Measurement of single top-quark production in
the s-channel in proton—proton collisions at $\sqrt {s} $= 13 TeV with the
ATLAS detector. The Journal of High Energy Physics, 2023(6).

[5] Sirunyan, A. M., Tumasyan, A., Adam, W., Asilar, E., Bergauer, T.,
Brandstetter, J., ... & Bernardes, C. A. (2017). Cross section measurement
of t-channel single top quark production in pp collisions at s=
13TeV. Physics Letters B, 772, 752-776.

[6] Mahmoudi, F. (2008). Superlso program and flavor data
constraints. arXiv preprint arXiv:0812.2902. PoS CHARGED2008:020,
2008.

[7] Bahl, H., Biekoetter, T., Heinemeyer, S., Li, C., Paasch, S., Weiglein,
G., & Wittbrodt, J. (2022). HiggsTools: BSM scalar phenomenology with
new versions of HiggsBounds and HiggsSignals. arXiv preprint
arXiv:2210.09332



)"),u:# ol il

Y.y ohw\'?g\'& L lowe g Ol Hd G 38 (il 2357 yodd )l

6‘@ ‘-<':"\:‘-1-".9“st ("91-”35 2° cug;-éq- JU\S Y ACK+_st 2o 2
' o Oligabsl

-L«'ajﬂwtiaﬂala'/) ‘;gz/;:ﬁ'ojl.fr

oS>

e lmS il 02 48 ol fondly ol 455,515 allan 3y s0 (63 g 1S o 0l JUS gy bl o S =zs0 o3 A KT = pDy S

St 3 lionls s SU(3) b ilii b 45 52y o il tommsali o (Slamsli S i pID, e (555 5 53 Sonli s S 3515
= . 5 . F - 3 . .

Sy Sl Ll Sl b Liodd 48 SIS M = 872MeV 1 (1.93 fin) po K s b e b Solion pa g S p o0l (hiiley (slacsl Sy

el PD, iiSen g5 5 sl g5 ) AKY Ko ool slas i il oo izean 5 Gl Cind PD; 5 A K [ SUiCuim 45 L oulalie

AK" = pD, FKany e OCD . fa odic iz GladUlS s (45t Sl 5055 21551 6 0IS™ sa 0315

Coupled Channel A K - pD, Interaction in Lattice QCD

Faisal, Etminan!

! Physics Group, University of Birjand, Birjand
Abstract

We study S —wave interactions in the A.K"—pD, system by using the coupled-channel HAL QCD method. The

potentials which are faithful to QCD S-matrix below the pD* threshold are extracted from Nambu-Bethe-Salpeter
wave functions on the lattice in Flavor SU(3) Limit. For the simulation, we employ 3 -flavor full QCD gauge

configurations on a (1.93 fm)3 volume at m,=872 MeV. The obtained scattering observables shows that the coupling

between A.k" and pD, channels is weak. In addition the A_k* interaction is attractive at low energy and stronger
than the pD, interaction.

Keywords:Lattice QCD, HAL QCD method, A K'-pD, interaction
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Determination of noncommutative parameter through pair annihilation process

Ekrami Nasab, Vahid ;Moosavi Nejad, S. Mohammad
Faculty of physics, Yazd University, Yazd

Abstract

Different processes have been yet studied in the noncommutative standard model (NCSM) and various limits on
the scale of noncommutative parameter has been determined. In the present work we, for the first time,
investigate the hadron production process through pair annihilation in the NCSM to the second-order of
noncommutative parameter (0*’) and depend on the experimental data we determine a low limit for the NC

scale.
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Calculation of semileptonic decay rate of bottom to charmed heavy baryons

Ekraminasab, Vahid; Moosavi Nejad, S. Mohammad; Armat, Aida
Faculty of Physics, Yazd University, Yazd

Abstract

The semi-leptonic decay of heavy baryons is one of the subjects that can be used to study the internal structure
of hadrons containing a heavy quark. To study the semileptonic decay, we use the quark-diquark model suitable
for systems including more than two objects. Through this model, we consider a pair of quark-diquark in the
structure of baryons instead of three constituent quarks. Using this model, we first determine the wave function
and eigenvalues of bound states through the Bethe-Salpeter equation and then study the semileptonic decay of

o (5o 3 155 4 58 (il S (a2

heavy baryons. Our results will be compared with the ones from other groups.
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Higgs Decay to Three Real Scalar Bosons
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! Department of Physics, Shiraz University, Shiraz
2 Department of Physics, Shiraz University, Shiraz

Abstract
In this paper we study the standard model of particle physics with an extra siglet scalar particle. We assume
that the mass of this new particle is less than 40 GeV in order to examine the decay of the Higgs to three real

scalar bosons. Consequently, we find some bounds on the mass of the scalar particle.

Keywords: Beyond standard model, Higgs Particle, Scalar Particle
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Study the branching fractions of the B’s— y.1(3872)n"n" and B’s— w(2S)n*n" decays

Mohammadi, Behnam'; Amirkhanlou, Elnaz?
L2 Department of Physies, Urima University, Urima
Abstract

Beauty hadron decay is a unique laboratory for the standard model (SM) and beyond. In these laboratories,
they study the properties of charmonia mesons, charmonia final states and charmonium-like states. Many
interesting measurements in heavy-flavour physics, both in the SM framework, involve the decay of heavy-
flavoured hadrons into final states with neutral particles that are difficult or impossible to reconstruct with
collider detectors. For the theoretical description of many of these decays, an understanding of the strong final
state interactions in terms of amplitude analysis techniques, with tight control over the magnitudes and phase
motions of the various partial waves involved is required. In this article, we have investigated three-body
decays B’s—y.1(3872)n'w and B's—w(2S)n" 1w using the method of factorization and intermediate resonance in
three mb scales. We obtained the branching fractions of these two decays, respectively, 3.47+2.93 and
7.75+3.73 at u=my, which is consistent with the experimental values.

Keywords: Charmonia mesons, Factorization, B mesons, Branching fraction, Three-body
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Abstract

In this study, we have investigated the expected sensitivity of the production of one photon plus two jets through
vector boson fusion in proton-proton collisions to the parameters of effective field theory. We have used deep

neural networks to increase the sensitivity. this study is performed at the center of mass the energy at \s =
13 TeV, which can be compared and analyzed with the data of CMS in CERN in Run- II.
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Determining the polarized structure function using Laplace transformation

Mirjalili, Abolfazll; Atashbar Tehrani, Shahin??

IDepartment of Physics, Yazd University, Yazd
School of Particles and Accelerators, Institute for Research in Fundamental Sciences (IPM),Tehran
3Departmem‘ of Physics, Faculty of Nano and Bio Science and Technology, Persian Gulf University, 75169, Bushehr,
Iran

Abstract

Using the Laplace transformation we consider the polarized structure function of proton and neutron at LO and
NLO approximations. For this purpose it is needed at first, using this transformation, to obtain the parton
evolution equations in Laplace space. This transformation is used to obtain an analytical and also numerical
solutions of parton evolution equations which are an efficient method to obtain parton densities at high energy
scales. Using the Laplace transform lead us to moment of nucleon structure functions. To obtain the structure
functions in terms of x-Bjorken variable, we employ the technique of Jacobi polynomials. In continuation we
compare the gl as polarized nucleon structure function with the available experimental data and also some
phenomenological models to confirm the validation of computations. Our results are in good agreement with
the data and models.

Keywords: Polarized structure function, Laplace transform, LO and NLO approximation.
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Systematic study of the shell model for even-even isotopes by Oxbash code

Yousefi Tazik <Marzieh ¢ Mohammadi¢c Saeed ¢ Kouhestanic Mohsen

Physics Department, Pyamenoor University, 19395-3697 Tehran, I. R. of Iran

Abstract

In this paper, by using the oxbash code and choosing the appropriate potential, the energy levels are calculated and the
correctness of the shell model for the even-even isotopes of Oxygen element (*80 230 220 20 < 280). We examined this
code determines the excitation energy of the ground state of each isotope. It also determines the probability of placing
nucleonsin levels. After running the energy code, we compare the obtained energy with the experimental results and the
potential whose results match the experimental results is selected. In this paper, in addition to comparing the energy levels,
the value of the second to first excitation energy ratio, the deformation parameter and the transition half-life of the

mentioned isotopes were calculated and compared.
Keyword: Shell Model «sd Space «OXBASH Code: Oxygen Isotops.
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Quark star structure in scalar tensor gravity
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Department of Physics, Shiraz University, Shiraz 71454, Iran

Biruni Observatory, Shiraz University, Shiraz 71454, Iran
Abstract

In this paper, we investigate the structure of quark star in scalar tensor gravity. In order to present the star
fluid, we apply the MIT bag model. Solving the structure equations in scalar tensor gravity, we calculate the
properties of quark star. We show that the quark matter equation of state affects the quark star scalarization.

Keywords: quark matter, scalar tensor gravity, equation of state.
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Study of neutron star crust with holography
Farahbodnia, Mitra' ; Bitaghsir Fadafan, Kazem'; Alavi, Seyed Ali Asghar?

! Department of Physics, Shahrood University Of Technology, Shahrood
2 Department of Physics, Hakim Sabzevari University, Sabzevar

Abstract

The AdS/CFT correspondence is an important tool for studying the physics of neutron stars. In this paper, by
using the "top-down" approach and the Witten-Sakai-Sugimoto model, we made a baryonic mixed phase with
leptonic gas to model the star's crust. Then we consider the nuclear pasta in the crust in different dimensional
shapes (one, two, and three) and study its effect on the thickness of the crust.

Keywords: Witten-Sakai-Sugimoto model, neutron star modeling, holography.
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Gravitational waves in a two-component dark matter model
Hosseini, Mojtaba' ; Ayazi, Seyed Yaser'; Mohamadnejad, Ahmad’

" Department of Physics, University of Semnan, Semnan

" Department of Physics, University of Lorestan, Khorramabad

Abstract

We study an extension of the Standard Model (SM) which could have two candidates for dark matter (DM)
including a Dirac fermion and a Vector Dark Matter (VDM) under new U(1) gauge group in the hidden sector.
The model is classically scale invariant and the electroweak symmetry breaks because of the loop effects. We
investigate the parameter space allowed by current experimental constraints and phenomenological bounds. We
probe the parameter space of the model in the mass range 1 < My < 5000 GeV and 1 < M,, < 5000 GeV. It has
been shown that there are many points in this mass range that are in agreement with all phenomenological
constraints. The electroweak phase transition have been discussed and shown that there is region in the
parameter space of the model consistent with DM relic density and direct detection constraints, while at the
same time can lead to first order electroweak phase transition. The gravitational waves produced during the
phase transition may be probed by future space-based interferometers such as LISA and BBO.

Keywords: two-component dark matter, electroweak phase transition, gravitational waves
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Gauge Degrees of Freedom for a System with Two Carroll Particles

Dehghani, Mehdi

Department of Physics, Faculty of Science, Shahrekord University, 115, Shahrekord, Iran

Abstract

A composite system of two Carroll particle in which are bound by an internal potential, is considered. For a
non-trivial dynamics, three degrees of freedom fade away by three first class constraints and their fixing
conditions. In this way, the system becomes a second class one. By the symplectic embedding and adding three
Wess-Zumino variables, we survive three degrees of freedom as gauge degrees of freedom.

Keywords: Carroll Particle, Gauging, Symplectic, Wess-Zumino.
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Study of W Mass Anomaly through the Non-Abelian Dark Sector

Shima, Osloub'; Sara, Khatibi!

! Department of Physics, University of Tehran, Tehran,

Abstract

In order to explain the Dark Matter problem in particle physics, the dark sector is introduced by taking into account
dark matter’s interactions with standard model particles through kinetic mixing. This mixing can also modify
interactions among SM particles which can be casted into the oblique parameters. In this paper, we introduce a
model that assumes the interactions take place through a mediator particle with a spin-1 particle. This has been
shown by adding a non-abelian gauge group to the standard model and mixing it with photons. By proposing this
model, we attempt to explain the discrepancy observed between W mass measurement and the SM prediction.

Keywords: Dark matter, Kinetic mixing, W mass anomaly
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Effective potential in complexity equals anything for black holes with the axion field

Farzizadeh Agel, Khadijeh; Babaei-Aghbolagh, Hossein; Esmaeili, Habib; Mohammadzadeh, Hosein;

Department of Physics, University of Mohaghegh Ardabili
Abstract

In this paper, the effective potential of the anything complexity of black holes coupled to the axion field is

investigated. We show that the potential strongly depends on the strength of axion field. By increasing the strength

of the axion field, the value of the effective potential at the maximum point decreases so that this maximum point

is always located at a distance between the event horizon and the singularity of the black hole. The existence of
this maximum point in this interval guarantees that the behavior of the anything complexity growth rate is linear.

We also show that if the intensity of the axion field is greater than a specific value, the minimum of the effective

potential becomes negative.

Keywords: complexity- black hole- axion field
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The unintegrated parton distribution functions and the reduced cross section

Badieian baghsiyahi, Zahra; Modarres, Majid

Department of Physics, University of Tehran, Tehran,

Abstract

In this work,(1) we obtain the unintegrated parton distribution functions(UPDFs) by Kimber-Martin-
Ryskin(KMR), Martin-Ryskin-Watt(MRW) and parton branching(PB) methods versus square of the
transverse momentum and then compare them with each other. It is shown that in small transverse
momentum they have similar behavier and with the increase of the transverse momentum, the UPDFs of
the PB tend to zero faster. (2) The reduced cross section is calculate by KMR and MRW methods and they
are compare with results that are reported by PB group.

Keywords: unintegrated parton distribution functions, transverse momentum, reduced cross section
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The Relic Density of Sterile Neutrino Dark Matter

Heidari Sichani, Fatemeh; Shakeri, Soroush'
! Department of Physics, Isfahan University of Technology, Isfahan

Abstract

In this paper, we consider the cosmological relic density of the sterile neutrino dark matter in the light of an
effective model based on the fundamental symmetries of the standard model(SM). We assume to have three types
of sterile neutrinos and the effective interactions allow the decay of the sterile neutrinos to photons and SM
neutrinos. In our scenario, the over density of the electron type sterile neutrinos will be diluted by the entropy
production generated in decay of muon type sterile neutrinos. We find a parameter space of the model in order
to produce the correct dark matter density to be consistent with the latest measured values obtained from CMB
observations.

Keywords: Dark Matter, Sterile Neutrino, Early universe, Entropy production, relic density
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A Novel Approach to the Chern-Simons Number of the Sphaleron
Based on the Strong CP Problem

Eslambolchi Moghadam, Poupak; Sadat Gousheh, Siamak!
! Department of Physics, Shahid Beheshti University, Evin, Tehran
Abstract

After introducing the massless QCD model containing the first-generation light quarks and reviewing the
fermion path integral in the instanton field background, the role of the sphaleron in the nontrivial vacuum
structure is investigated. It is also shown how the strong CP problem leads to the half-integer Chern-Simons

o (g 5 153 K 8 il A (yr00,4%

number for the sphaleron.

Keywords: strong CP problem, sphaleron, instanton, Chern-Simons number, vacuum structure
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Nuclear effect and the non-singlet nucleon structure functions in neutrino -
nucleon scattering

Akbari Ahmad Mahmodi, Marzieh; Merjalili, Abolfazl

Department of Physics, Yazd University, Yazd

Abstract

Here we perform an QCD analysis for nucleon structure function in non-singlet at NLO accuracy. On this
base the moment of xF3 structure function, using the renormalization group equation will be obtained.
Employing the inverse Mellin transformation, we convert the moment space to Bjorken space and extract the
results for structure function in terms of x-Bjorken variable. In continuation, using the nuclear analytical
relation, which exists for moment of nucleon structure function, we calculate xF3 structure function in Iron
nucleus. The result is in good agreement with the available experimental data. For more confirmation to
validate the utilized theoretical method, we calculate the ratio of GLS sum rule for bounded nucleon structure
function in Deuteron and Iron to free nucleon. The results are indicating the acceptable behaviors. The
advantage of the used analytical method is that we do not need to use any fitting over the e experimental data.
Keywords : Neutrino nucleon scattering, xF3 structure function , Nuclear effect.
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Study of the moments of the valence quark distribution functions of the pion

Akram Ghaffarian Eidgahi Moghaddam'; Fatemeh Taghavi-Shahri'; Marzieh Mottaghizadeh'
Samira ShoeibiMohsenabadi?

!Department of Physics, Ferdowsi University of Mashhad, P.O.Box 1436, Mashhad, Iran
2School of Particles and Accelerators, Institute for Research in Fundamental Sciences (IPM), P.O.Box 19395-5531, Tehran,

Iran

Abstract

In this article, we obtained the parton distribution functions of the valence quarks in the pion using the Valon model
and then compared it with the experimental data from E615. We also calculated the first to fourth moments of the
pion and compared it with other results. There is a good agreement between our results and the experimental data

and other models.

e e oo S Ol sltle (g adllas ool wlial O 5L
o3l5 ol OVl el 40y ol P12 QCD s 2
LS o SaS a0l g Lz s Te s

S5k F ElF 6 b gl il leds 5,55 S
5oUsS pos dsb Jds 4 o B Llsyls 5y 02k 5o
s bl OS5 Omb O S5 sl s Lt
s s Ll edd atld S 3 ol sl 053508 5 s SIS
210 a5 s D3l sl Sl oo sla ool

5 lF s L w53 S e gladn b alex
[¥10L =dy> sl il 3« Olszee dils 2B 0L 55 S50k
Ok =dss S e 5,8 03 LAN[0] 5 i s 05558 55 50 s
a&)f)ﬁdux.u)g\)wgﬁsjg@;j s ol 53l

A;L::Jui;sr_hﬂwljb.ﬁw@(wg&u&j}\cfjﬁéu

FVRYP)
OF b 5 anen 055 658 sl 55 om0 55 Ol i 2B
MY S el 0 5 caas Lhar Jle 5l aes Ll s
I3 el Ja 5 s e (i 5 Ol 2 0T ) gy
Lo @ 5l o g el (6 1ASLLVAT0 Jlu 53 1585 Sda TR
ol 25 S S e 68 S Ll S S8 s 10
05553 FSen 5 05051 5 S 5 O o 355 Dlslows
Sl 4 0 30) 513 ol 0550 LaOT 44 3 oo 44 48 5 50 il
DS o oy Jale O gee 45 5 S ) el Al 518 5 (sl 4iLe
a5 sl s 4 OplL 1 S ey bl Tae Ll el s
sl s 1y g st ol 1A¥A Il s s ol bl
L;:t,,;{o\)sk;U?ﬁ«sdmw@éduw,&ﬁrg&b
03 eold odidy b i Sl (ol Saa Conl 0l fol-

151



)")-f-ﬁ:# ol il

) _ as(@) (1dz) g (@i (2,Q*)pqq G) +

dLnQ? 2 Yx z

92, 0Ngq (3) + 92,0244 (3)] ")

Z .ol QCD o L 53 648 Sad cir cli g Ly, opl o
SIS S A X 5 0555, GG 4 i sl SIS S S
Al e 05 WS 4l s A

23X IS o3l S L 0 Jleal s a6 g(x, Q%)
il w35 b 5« Qi (%, Q%) 5 qi(x, Q) Q% &3,
Q% S35 X S = o3l S L g SISal 5 SIS
LSS )] osok o8l dlas) Pij(z) cilsls wls il
Ok AG 1Z S Ll (0581 SIS DT 0554 51 (0558
el 4

sl plde 55 3505 b S 4 DGLAP Vsl > s,
ol B S el ety sls s 8 el (655
s sla esls b bt a3 b Ay e el | 1
Sl oass opl 5o e sl o o |y 3550 Jike 51T (gla zal L
b Sl gl 0T (Sl (S Bl 5 05l e Sl
Je ol b5 & aelsl 53 55l 31 S e eslinl (53555

“:";'b‘):’ (‘.;.ﬁ\j;- wu aJJwJ.:

S ekl b 0l w58 mls gl Aeal 5 LT el

04y Jube
oo e S sl ety gl e S (S 0y e
L Ogosls s bl 51 o gl eole S bl
alos g1 (HWa) 1sgn o s 5l odsl die cpl as s 41|
Gl die ool 53 S (e S50k eddad 8 5 wls
R e I S S e PP IVC S PR TN PR PN S|
SIS (b b gl SIS Lle ols ates &g 41y b O
o A3 285 SISl el sls 0558 5 Lo sl
Gl b 30 s le o dl o 0405 1) W ey opl 5, S

OFs,m Jle s a4 dnea O 4w ol e 0k 5 O 5o

VFY olo (poga YF o YO

o (g 5 153 K 8 il A (yr00,4%

Silme 055 L 20 O53p Mg 0L S5 050k sost
o3ls alaz 515 e a3 Osr) e S w5 ol S
E866 5 E615 NALO (sls e3ls & Olsme Al b ¢35 ol slo

[AV,5] .5 8 oLl
Sl mb e Sa b 0y e oS8 WS NS e
o 5lapd oo plnil sl S S o AT oS A 55 0l
ZEUS (2002) 5 HI(2010) sl o313 losl ol e sla o3l

[ ,4] "‘W‘"bgs"’

AT B Csrlr
sl g gl sl Jus K DIS Gy olist Sasl,
on Sl B S s e Sl s o Sale
Sl peies iy S SilesT e .l D1 QCD

'MJ{“:’TAL‘JTSL.’M}:?“LSJJJJ o).})u;mﬁ RV-FEY)
wlos a5 VU (sl (6550 L3 L iy 0leiSU St
Jﬁjeéjsjjf'-ﬁd.u;}j‘))u@M\&ﬁgua.m.b_u

S e W5 1 e s Ogsla 1 ks o )

Sy Gres OLuiSL (S 5y sla 0315 QCD oo 51 s
53 el Sl b L e mhane 5l S50k w58 w0350
SWslee bowsi Q% L s mls g () QCD ki
Sl b ¥ game 6 558 0 OLDGLAP | Sl — Ll i
oSBT oS s Sl soass ebde G L3 s mls 038
Il 51 YL Col e UDGLAP SV¥sles o o g5 s 5553
Al o RS

S 3 DGLAP oy, SWsleo 51 S4550 &is s

das(, 2 as 2 7z X
WP - D) P (2,0 pgq (2) +

2

9(z,0%pgq (2)] ")

152



)")-f-ﬁ:# ol il

1 x
QSea(x'Qz) =.[ Qﬂ(z =_'Q2) GU(y)dy
x valon y
1 x
+ [ asea 2 =2,09650) dy
x valon y
1
g(x.Qz)=j q_g
x valon

1 x
+ f A_g_(2=2.09650) dy

(z=3.0%) 6y

valon

(x Q ) (_sea_ (x Q ) qyalance(x QZ) d}ﬁ .)QJ\J) BE

vaon valon valon
JP-)\ AAW\LASMQJJ) J"‘DLSL'@")")LI @)}’ C‘}.’¢
J.vb‘\&.\,u\ww)ﬂbdjjj )JDGLAP L;’j;u Vales

s sl SYslae ol = )y dy = Uy S oyl ax g
Agep = Gl Slwle )by 055 5o &l S0k w5
ol plnil QF = 0.283 GeV? o) 551 oL 5 0.33 GeV
die bl 2 e QF dsl @351 oS ke Sl 51 G o
ok Gl 5 S 3l ek Ul Ol bl a5
ol 3 glelid BB (6 805 s e b B e SIS
Dbl Oy b SIS G ans 005 QF L3 Sl s 4 s,
Ol o Sl & Bl =653 Kol o) 30 sl e il e
z=§ S8 ol 82— 1) Sose 4 b sl mis &b
Ol QF G S oo 53 S Clins s Sl )i
e 1 0TS S8 b b SIS g 5l al S s
TP NG R W - R Ty
¢"(2,08) =8z =1) oo 4 1 sl s sl sk

S s

&Il wbz glas s

A s ey S L LS poler U sl e Oles (g 4l
Slrbe B ol o e U dsl gls Oles aslis

Lol s ol ‘;AK.\M.}LG)T slaosls b 6,55 S, @Lﬂ dos Lo

o Oxb s B b SUIS mis s Sl sz b

1
Wy =[x 09 dx
0

n=1234

VFY olo (poga YF o YO

o (litgo 3 155 Sy 3ud il S (yp000, ez

S sDOds S slont s el D oy S5 U Oy o3 ol
el ok asle U 0 s

3] @lj;' avsle (gl p Oy bl oidy Jde Sl eslizal Lo s
P05 dhe 5o S0k i Ml el ol 0k s G50
Poset n pladl Al e 5

e 055 50 G50k mis @lF cwbe s Jlesl b Jgl ad> e o
oo DIV 1355 oo 4eeloes DGLAP < ¥olas 1> 51 q70" (i, Q?)
2 S5k @S @F o e IS Sl bl b g als e
5 S50k @35 @l Glaion () b 055 35wl 5 b 05l
il el Sole i JUSE! ol T e ces qP(x,0%) UL
q°(x, Q%) = Zval [y GBypn @) 074 (2,07)
™)

v’

S B 5 sy s b Gl () 005 & Els
f Gvalon(y) dy =1

f Gvalon(y) dy =1
x

valon

D] 55 dal

a(l_y)a+ﬁ+1

Gupp = B(a+1,8+1) Go/p = Guyp

alaly ol by b B(myn) 58 =0.06 5 @ =0.01 01,3«
Sl pspie o> dlaly 5 sl WUl Sl JZsl Jl
S Bl Jlel e Oy mos mls A e Ol |y 00l SIS
o5 1y 055l &S ol Iy S > o3Il ST L O

LS e
J1s e Ok w3 mb et (e Oy S Bl R L
oo sb @ w58 wlf cnl o dals s Ol B s, 50 05
cu,d mb gl SOS s ) assle e Dl
Slr () el 8 058 255 Tsea bos sls SIS

Py ol ) S 4 Ol S0k mi P S S Al

1
u,(x, Qz) = f Qvalance(Z = %; QZ)GU(y) dy

x valon

5,,(x,Q2) = f QValance(Z == Q )Gp(y) dy

x valon

153



3y oSS VFY olo (poga YF o YO L lowe g Ol Hd G 38 (il 2357 yodd )l

4Gev® 350 53 Kos slers S LS L L LIS pler U dsl e Olas amlis (1) s

; I J : group n2(Gev?)| (x) (x?) (x%) (x*)
041 This work 1
o E615data Sutton (1992) 4 024 | 0.10 0.058
; 1 Hecht (2001) 4 024 | 0.098 | 0.049
Chen (2016) 4 024 | o0.11 0.052
BSE (2018) 4 024
_ BSE (2019) 4 024
E LatticeQCD 4 027 | 013 | 0074
x (2007)
DESY (2016) 4 0.44
ETM (2018) 4 0207 | 0.163
JAM (2008) 4 0245 | 0.108 | 0.057 | 0035
This Work 4 0234 | 0.106 | 0.060 | 0038
X
[V] E615uajx_?d\.ha:‘:bUQk&)‘ﬁ@)ﬁcuwwo)‘}gﬁ: Jiﬂéé%}ﬁjsbbjtsr)%bJj|éuuuﬁwu¢(v)d}v\>
27Gev? s 5l
group u*(Gev?) (x) (x?) (x®) (x*)
,54;..:.; 5 dou
S ' Watanabe 27 0.23 0.094 | 0.048 0.054
. . . P (2018)

& 05 el ey e leslinal L dlie ) ) Nam (2012) 27 0214 | 0087 | 0044 | 0037
BNt 1. . oe L R Wijesooriya 27 0.217 0.087 0.043
d]}eb)jlw)‘\.g\)dﬁlf:o‘)b&ﬁﬁ)bé‘)‘}SGJ}; (2005)

) . BLFQ-NIL 2 0210 | 0.084 | 0.059 0.044

4 5 b smd Ui EOIS 0 (sla a3l L QNI !

This Work 27 0.198 | 0.081 | 0.042 0.025

&ﬁ&};)w@yé;ﬁ&awu‘,(\)b}.{&

s sl bl Js el s 4 w385 20 49Gev2 53 5152 o5 slers S S5 L Lo SIS plem B Ul 6la Dl aumlie (P s

J)\)S €)l.€.>: G d)‘ él.a QLM W.J)l) .‘«}z-_}
) o ) o group u*(Gev| (x) (x?) (3 | (Y
g_.dimél.a‘); @b\{jobw wbu \) ‘j::ﬁj}a
. . L i Sutton (1992) 49 0.20 0.008
A edaline Jod BB Ll 385 oS 03 S anlie Martinell 49 023 0.090
(1998)
(Lattice QCD)
BLFQ-NJL 49 0.202 0.079
a & This Work 49 0.190 0.076 0.038 | 0.022

[1]J. Chadwick, Proc. R. Soc. A 136, 692 (1932).

[126]0?;1}5/[38.91;2;65’ G.P.S. Occhialini, and C.F. Powell, Nature (London) U)—'L, d:"'ej‘b d)\)f (‘JLG’: G Jj\ 60: Ales (M) )Jj‘-)\?,‘))

[3] H. Yukawa, Proc. Phys. Math. Soc. Jpn. 17, 48 (1935)

[4] Bourrely, Claude, and Jacques Soffer. Nuclear Physics A 981 (2019): wlie la 550 5 [W]fi:’ sl oy S @l:‘-’ Lo odd s
118-129.

[5] arXiv preprint hep-ex/0205076 (2002). ses S ELL LK Cu O st Bl il sl aglis
[6] Z. Phys. C Particles and Fields 28, 9-14 (1985)

[7]1 1.S. Conway et al., Phys. Rev. D 39, 92 (1989). _5}*., & sdalin in;
[8] R.S. Towell, et al. Physical Review D 64 (2001): 052002.

[9] [H1 Collaboration], Eur. Phys. J. C 6, 587 (1999). Loy dsloes 0ol 43 2d b ol S I LI 5 s
[10] [ZEUS Collaboration], Nucl. Phys. B 637, 3 (2002). 0 sl 03 S S SIS @i b JS
[11] F. A. Ceccopieri, Eur Phys J C 74,3029 (2014). B TR T . . .

[12] F. Arash, Physics Letters B 557 (2003): 38-44. F3 BB ld il oS sl 0 4lis BOLS 2 gl o3
[13] F. Arash, Physical Review D 69 (2004). . e |
[14] Lan, Jiangshan, et al. Physical Review D 101 (2020): 034024. s oo 0L

154



3y oSS VFY olo (poga YF o YO L lowe g Ol Hd G 38 (il 2357 yodd )l

JJ‘ Lf' L;'UJJ LJ-)\-‘ » Lg:',)u GJLA ,_:4““ gj:_'g Q‘MLM (5\-“.1.& w)f

JM'AMW#L{«:—"/) bL;)év::/ ugﬁﬁ ojjf

oS>

b 5 o> e s SO0 03be (63,50 (ol T3 b Ly gk oy OLESES 550 53 2 pe (SlaliKoe DU il oo ok ozl 3 B ool oo alis 5l 3
o ol S Ssbome [y 053 o S (oo (528 U oS o s SO 03l (30l (Lot [ oo lons  MicrOmegas slopS il olizu
OLESES 1570 3 0468 AL Lo dlSs s 5 U 03le (6300 (6405 5 b T o 2Usd To (53001 (515 5l (53L5 amUi oS it e () (SOl L
2l ol (6 o),

Sb ols (25U phade e 758 (55,5 (sl OLESES (5 oly ILESGS S o U 00le (UL 03lo (63500 i85 1 2 ot s hdS sla o3l
Dark matter indirect search constraint on inert doublet model

Shehu AbdusSalam, Alireza Zafari
Department of Physics, Shahid Beheshti University, Tehran
Abstract

This article addresses an analysis based on the possible relation between the excess photon signals in the center of
the Milky Way galaxy and dark matter annihilation processes within the context of an inert doublet model (IDM).
The annihilation cross-sections within the IDM parameter space were computed using MicrOmegas package for
computing particle dark matter candidate characteristics of beyond the standard models of particle physics. The
result shows that most of the IDM parameter space regions are compatible with the hypothesis of dark matter particle
annihilation as the source of the excess photon signals from the center of the Milky Way galaxy.

Keywords: Inert Doublet model, dark matter annihilation, dark matter, galactic center, milky way, dwarf spheroidal
galaxy, annihilation cross section
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Estimating the branching fraction of the B> — D*=D?

Khodadad, Somayyeh'; Mohammadi, Behnam ? ; Lotfizadeh, Mehdi 3

.23 Department of Physics, University of Urmia, Urmia
Abstract

In this paper we have studied about the branching ratio of the decays that has been reported by the LHCb
collaboration for the first time. According to this branching ratio we have investigated two different decays,
individually. First decay is related to the BR(B® — D*-D:+). It has a vector meson and a pseudoscalar meson.
We calculated the branching fraction of the BR(B° — D-D:*) by QCD approach and (NLO). Experimental
value and our results for this decay are (3.9+0.8) x 10* and (3.228+0.5) x 107, respectively. The second
decay is BR(B* —D-D!). It has a vector meson and a psuedoscalar meson, too. Where that has been
measured for the first time by BeLLe collaboration. The experimental value and our calculation are (8.0+1.1)
x 107 and (7.268+0.6) x 107 ,respectively. In the last part of the article we estimated the value of the
BR(B® — D"-D'+)
BR(B® — D"-D'*)
in the 2021 is 0.049+0.006+0.003+0.002.

Keywords: Branching ratio, vector meson, psuedoscalar meson.

branching ratio of the

=0.04£0.008 and the experimental value of it that reported by LHCb
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Studying the Relativistic Density Functional Theory with Emphasis on the Point-
Coupling Model

Aghaei, Sohrab'; Chenaghlou, Alireza

" Department of Sciences, Farhangian University, Tehran, Iran

" Department of Physics, Faculty of Sciences, Sahand University of Technology, Tabriz, Iran

Abstract

The theory of relativistic density functional is a method which is employed for studying the electron density of
heavy atoms that exhibit relativistic effects. In this article, we consider the relativistic point-coupling model,
providing insights into the significance of the theory and its applications in various branches of physics,
including nuclear physics. We present an explanation of the relativistic point-coupling model and describe the

method for calculating the energy density functional.

Keywords: Relativistic Density Functional Theory, Point-Coupling Model, Nucleon Field
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Calculation of coupling constant using the event shape variable
Khajshoor, Hanieh!; Saleh Moghaddam, Reihaneh!; Zomorrodian, Mohammad Ebrahim!

!Department of Physics, Ferdowsi University of Mashhad, 91775-1436, Mashhad, Iran
Abstract

In this article, we calculate the value of the coupling constant using Monte Carlo simulation data in electron-
proton and proton-proton interactions. For this purpose, at first, using the multiplicity of C parameter in
different center of mass energies, the average value of this parameter is calculated. Then, we obtained the value
of the coupling constant, by fitting the relationships in the Dispersion model on the average distribution
diagram of the event shape variable C in terms of the energy of the center of mass. By comparing our results, it
can be observed that there is consistency between these values in two interactions and also with the predicted
values in the QCD. More details about this research are fully explained in the text of the article.
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