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Bosonic Dark Matter in Neutron Stars and its Effect on Gravitational Wave Signal, Davood Rafiei Karkevandi, 
Soroush Shakeri, Violetta Sagun, Oleksii Ivanytskyi, Phys. Rev. D 105, 023001 (2022), [arXiv:2109.03801v2 ]


Bosonic Dark Matter in light of the NICER Precise Radius Measurements, Soroush Shakeri, Davood Rafiei 
Karkevandi, Submitted to PRD - 2022  

Probing Axions via Light Circular Polarization and Event Horizon Telescope, Soroush Shakeri and Fazlollah 
Hajkarim, Submitted to JCAP - 2022  

Time-averaging Polarimetric and Spectral Properties of GRBs, Liang Li, Soroush Shakeri [ArXiv:2301.00576] 
Submitted to MNRAS - 2023  

Probing Virtual Axion-Like Particles by Precision Phase Measurements, Moslem Zarei, Soroush Shakeri, 
Mohammad Sharifian, Mehdi Abdi, David J. E. Marsh, Sabino Matarrese JCAP06(2022)012 [arXiv:1910.09973 ]

Axion-Like Dark Matter Detection Using Stern-Gerlach Interferometer Milad Hajebrahimi, Hassan Manshouri, 
Mohammad Sharifian, Moslem Zarei,  Eur.Phys.J.C 83 (2023) 1, 11 


Tidal Deformability as a Probe of Dark Matter in Neutron Stars,  Davood Rafiei Karkevandi, Soroush Shakeri, 
Violetta Sagun, Oleksii Ivanytskyi, Contribution to: MG16, [arXiv:2112.14231] 


Estimating the Photometric Redshifts of Galaxies and QSOs Using Regression Techniques in Machine Learning, 
Aidin Momtaz, Mohammad Hossein Salimi, Soroush Shakeri, Contribution to: MG16, [arXiv:2201.04391 ] 


Shedding New Light on Sterile Neutrinos from XENON1T Experiment, Soroush Shakeri, Fazlollah Hajkarim, She-
Sheng Xue, JHEP12(2020)194 , [arXiv:2008.05029 ] 


Light by Light Scattering as a New Probe for Axions (2020) Soroush Shakeri, David J. E. Marsh, She-Sheng Xue,
[arXiv:2002.06123v1] 


Quantum Boltzmann equation for fermions: An attempt to calculate the NMR relaxation and decoherence times 
using quantum field theory techniques, Phys. Rev. D 103, 096020 (2021) Nicola Bartolo, Ahmad Hoseinpour, 
Sabino Matarrese, Giorgio Orlando, Moslem Zarei, 


CMB V modes from photon-photon forward scattering revisited. [arXiv:2006.14418] Nicola Bartolo, Ahmad 
Hoseinpour, Giorgio Orlando, Sabino Matarrese, Moslem Zarei, 


Photon-graviton scattering: A new way to detect anisotropic gravitational waves? Phys. Rev. D 98, 023518 
(2018) Mehdi Abdi, Roohollah Mohammadi, She-Sheng Xue, Moslem Zarei, 


Distinguishing Dirac from Majorana neutrinos in a microwave cavity, Mehdi Abdi (IUT), Roohollah Mohammadi 
(INMOST & SoA-IPM), She-Sheng Xue (ICRANet), Moslem Zarei (IUT)[arXiv:1909.01536]  


CMB circular and B-mode polarization from new interactions , Nicola Bartolo, Ahmad Hoseinpour, Sabino 
Matarrese, Giorgio Orlando, Moslem Zarei, Phys. Rev. D 100, 043516 (2019), 


Non- Markovian open quantum system approach to the early universe: I. Damping of gravitational waves by 
matter, Moslem Zarei, Nicola Bartolo, Daniele Bertacca, Angelo Ricciardone, Sabino Matarrese, Phys. Rev. D 104, 
083508 (2021), [arXiv:2104.04836 ] 
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Probing Virtual ALPs by Precision Phase Measurements: Time-Varying Magnetic Field Background,  Mohammad 
Sharifian, Moslem Zarei, Mehdi Abdi, Marco Peloso, Sabino Matarrese,[arXiv:2108.01486] 


Vector disformal transformation of cosmological perturbations, Phys. Rev. D 97, 063521 (2018), Vassilis 
Papadopoulos, Moslem Zarei, Hassan Firouzjahi, Shinji Mukohyama,[arXiv:1801.00227 ]

Nonlinear QED Effects in X-ray Emission of Pulsars , S. Shakeri, M. Haghighat and She-Sheng

Xue,JCAP 1710 (2017) no.10, 014 , [arXiv:1704.04750]

Polarization of a Probe Laser Beam due to the Nonlinear QED Effects. Soroush Shakeri, Seyed

Zafarollah Kalantari, She-Sheng Xue. 2017. 10 pp. Published in Phys.Rev. A95 (2017) no.1, 012108.

"On the universal late X-ray emission of binary-driven hypernovae and its possible

collimation” G.B.Pisani, R. Ruffini, Y. Aimuratov, C.L. Bianco, M. Kovacevic, R. Moradi, M. Muccino, A.V. 
Penacchioni,J.A. Rueda, S. Shakeri Y. Wang. Astrophys.J. 833 (2016) no.2, 159 [arXiv:1610.05619]

``X-ray Flares in Early Gamma-ray Burst Afterglow’' R. Ruffini, Y. Wang, Y. Aimuratov, L. Becerra,

C.L.Bianco, M. Karlica, M. Kovacevic, L. Li, J.D. Melon Fuksman, R. Moradi, M. Muccino, A.V.

Penacchioni,G.B. Pisani, D. Primorac, J.A. Rueda, S. Shakeri, G.V. Vereshchagin, S.-S. Xue,Astrophys.J.

852 (2018)no.1, 53 [arXiv:1704.03821]

The binary systems associated with short and long gamma-ray bursts and their detectability, Jorge 
Rueda, Y. Aimuratov, U. Barres de Almeida, L. Becerra, C.L. Bianco, C. Cherubini, S. Filippi, M. Karlica, M. 
Kovacevic , J.D. Melon Fuksman, R. Moradi, M. Muccino, A.V. Penacchioni, G.B. Pisani, D.

Primorac, R. Ruffini, N. Sahakyan , S. Shakeri, Y. Wang. Int.J.Mod.Phys. D26 (2017) no.09, 1730016

The cosmic matrix in the 50th anniversary of relativistic astrophysics ,R. Ruffini, Y. Aimuratov , L.

Becerra, C.L. Bianco, M. Karlica, M. Kovacevic , J.D. Melon Fuksman, R. Moradi, M. Muccino , A.V.

Penacchioni, G.B. Pisani, D. Primorac , J.A. Rueda, S. Shakeri, G.V. Vereshchagin, Y. Wang, S.S. Xue,

Int.J.Mod.Phys. D26 (2017) no.10, 1730019

What can we learn from GRBs? Marco Muccino , Remo Ruffini, Yerlan Aimuratov, Laura M. Becerra,

Carlo L. Bianco, Mile Karlica, Milos Kovacevic, Julio D.Melon Fuksman, Rahim Moradi , Ana V.

Penacchioni , Giovanni B. Pisani, Daria Primorac , Jorge A. Rueda, Soroush Shakeri, Gregory V.

Vereshchagin, She-Sheng Xue, Yu Wang EPJ Web Conf. 168 (2018) 01015

Revisiting the Statistics of X-ray Flares in Gamma-ray Bursts, Y. Wang, Y. Aimuratov , R. Moradi , M. 
Peresano, R. Ruffini, S. Shakeri, THESEUS Workshop 2017,05-06 Oct 2017. Naples, Italy [arXiv:

1802.01693 ]

Relativistic Behavior and Equitemporal Surfaces in Ultra-Relativistic Prompt Emission Phase of

Gamma-Ray Bursts, Moradi, R.; Ruffini, R.; Bianco, C. L.; Chen, Y.-C.;Karlica, M.; Melon Fuksman, J. D.; 
Primorac, D.; Rueda, J. A.; Shakeri, S.; Wang, Y.; Xue, S. S.Astronomy Reports, Volume 62, Issue 12, 
pp.905-910, 2018

Circularly Polarized EM Radiation from GW Binary Sources. Soroush Shakeri, Alireza Allahyari,

Published in JCAP11(2018)042, [arXiv:1808.05210]

Schwinger Effect in Anisotropic Inflation, Soroush Shakeri, Mohammad Ali Gorji and Hassan

Firouzjahi,[arXiv:1903.05310] Phys. Rev. D 99, 103525 (2019)
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Introduction 
 

University of Mazandaran (UMZ), currently the largest state higher education 
center in the province of Mazandaran, had formerly consisted of a number of 
tertiary education centers. In 1979 the centers were officially merged to form what 
is now known as the University of Mazandaran. In recent years, UMZ has made 
significant progress, expanding itself with vision both qualitatively and 
quantitatively. It presently includes 12 faculties on its campus: Faculty of 
Mathematical Sciences, Faculty of Theology and Islamic Sciences, Faculty of 
Marine and Oceanic Sciences, Faculty of Basic Sciences, Faculty of Arts and 
Architecture, Faculty of Law and Political Sciences, Faculty of Physical Education 
and Sports Sciences, Faculty of Humanities and Social Sciences, Faculty of 
Economics and Administrative Sciences, Faculty of Chemistry, Faculty of 
Technology and Engineering, and Faculty of Cultural Heritage, Handicrafts and 
Tourism. 

UMZ has now about 12000 students who are currently studying at bachelor, 
Master, Ph.D., and postdoctoral levels and over 400 faculty members teaching and 
researching at different faculties of the university. Until 2016, more than 15000 
students graduated from our university's different faculties. Based on the Iranian 
Ministry of Science, Research, and Technology (MSRT) policy, UMZ is 
committed to providing high-quality education and innovative research at bachelor, 
Master, and Ph.D. levels leading to scientific and technological achievements. 



 
Main office building of UMZ 

 

 
University of Mazandaran 

 



ICRANet is the most prominent and authoritative research center in relativistic 
astrophysics in the world. One of the chief responsibilities of ICRANet is to help 
the growth and development of international activities in the field of relativistic 
astrophysics and other fields related to physics in different countries. ICRANet 
was founded in 1985 by renowned Italian physicist Professor Remo Ruffini (one of 
the best Scientifics in the world), Professor Riccardo Giacconi (winner of the 
Nobel Prize for Physics in 2002), Professor Abdul Salam (winner of the Nobel 
Prize for Physics in 1979), Professor Paul Boynton (professor at George 
Washington University), and several other leading physicists. Professor Remo 
Ruffini has been the director of this research institute since 2005. 

ICRANet-Mazandaran is located at the campus of the UMZ, Babolsar, 
Mazandaran, Iran. The center was established in September 2020 following a 
memorandum of understanding signed between ICRANet, represented by 
Professor Remo Ruffini, and UMZ represented by Professor KouroshNozari. The 
main objectives of this memorandum of understanding are to promote the 
development and dissemination of scientific and technological research in the 
fields of cosmology, gravitation, and relativistic astrophysics between ICRANet 
and UMZ. 

The ICRANet center of the UMZ was inaugurated on Saturday 28th of February 
2021. The inauguration ceremony was attended by Professor KouroshNozari and 
Professor BehzadEslamPanah. The ICRANet-Mazandaran has now about 10 
members which are currently working in different fields of gravity, cosmology, 
and astrophysics.  From 2020 to 2022 the members of ICRANet-Mazandaran have 
published more than 50 papers in international journals. This center has a webpage 
with the following address: 

http://en.umz.ac.ir/index.aspx?&siteid=122&pageid=16197 

 

 

http://en.umz.ac.ir/index.aspx?&siteid=122&pageid=16197�


 
From left to right: Prof. Azizi, Prof. EslamPanah and Prof. Nozari 

 

 
From left to right: Prof. Azizi, Prof. Nozari and Prof. EslamPanah 

 

 

 



Seat agreement 
 

The UMZ and ICRANet have signed a memorandum of understanding in 
September 2020. This memorandum of understanding includes ten clauses. For 
more details, see the cooperation protocol on the next pages. 

 



 



 



 



 



Members of ICRANet-Mazandaran 
 

 
BehzadEslamPanah (Coordinator) 

Dr. BehzadEslamPanah is currently anassistant professor of theoretical physics at 
UMZ, Iran. He received his Ph.D. on “massive compact objects in modified 
theories of gravity” from Shiraz University in 2017. Also, he followed his study as 
a postdoc on “hybrid and quark stars” at Shiraz University from 2018to 2019. He 
follows several interesting issues in theoretical physics such as complicated black 
hole solutions, nonlinear electrodynamics, thermodynamics of black holes, the 
structure of compact objects (neutron stars, white dwarfs, hybrid stars, and quark 
stars), and also dark energy stars in modified theories of gravity. 

 

 
KouroshNozari 

Dr.KouroshNozari is currently a professor of Theoretical Physics atUMZ, Iran. He 
received his Ph.D.in “early universe cosmology” from the Sharif University of 
Technology. Currently, he works on several issues in theoretical physics, mainly 
on early universe cosmology, quantum gravity phenomenology, and also black 



hole physics. He leads an active research group in the department of theoretical 
physics, UMZ. 

 

 
AlirezaKhesali 

Dr. AlirezaKhesaliis currently aprofessor of astrophysics at UMZ, Iran. He 
received his Ph.D.in “Study the dynamical and Ionization structure of planetary 
nebulae in three dimensions” from Ferdowsi University of Mashhad in 2001. 
Hisresearch interests are interstellar medium and astrophysical plasma. 

 

 
JafarSadeghi 

     Dr. JafarSadeghi isa professor of theoretical physics at UMZ, Iran. His research 
interests focus on particle physics, cosmology, AdS/CFT correspondence, and 
string theory.  

 



 
Mohsen Nejad-Asghar 

Dr. Mohsen Nejad-Asghar is currently an associate professor of astrophysics at 
UMZ, Iran. He received his Ph.D. on “thermal instability in the interstellar 
medium” from Ferdowsi University of Mashhad in 2004. He follows several 
interesting issues in astrophysics such as thermal instability, infrared dark clouds, 
molecular cloud formation, star and planet formation, and accretion disks 
around proto-stars. 

 

 
TaherehAzizi 

     Dr. TaherehAzizi is an assistant professor of theoretical physics at UMZ, 
Iran.She received her Ph.D. from UMZ in 2010. Her research interests focus on 
cosmology and gravity in various theories of gravity.  

 

 



 
NargesRashidi 

Dr. NargesRashidi is currently an assistant professor of theoretical physics at 
UMZ, Iran. She received her Ph.D.inCosmological Dynamics of Braneworld 
Scalar Fields from the University of Mazandaran in 2014. She follows several 
interesting issues in theoretical physics such as cosmological Inflation, primordial 
perturbations, and non-Gaussianity, the effects of the natural cutoffs in cosmology, 
dark energy, and late time acceleration. 

 

 
SaeedehSadeghian 

Dr. SaeedehSadeghian is currently an assistant professor of theoretical physics at 
UMZ, Iran. She received her Ph.D. in“the symmetries of near horizon extremal 
geometries of black holes” from Alzahra University in 2016. She followed her 
study as a postdoc at IPM from 2016 through 2019. She was experienced in 
working on quantum integrability at Wigner institute (2019-2020). Her research 
interests focus on the problems in the AdS/CFT and the recent trends including the 



asymptoticsymmetry group in the curved spacetimes and the resurgence in 
integrable field theories.  

 

 
Azar Khosravi 

     Dr. Azar Khosraviis a faculty memberin the physics department of UMZ, Iran. 
She joined the physics department of UMZ in 2016. She obtained her Ph. D. in 
theoretical astrophysics from the University of Mazandaran in 2014. Her research 
experience and interests are in the field of black hole accretion disks with an 
emphasison the stability analysis of these systems. Also, her research includes a 
wide range of subjects such as self-gravitating accretion flow, fragmentation, jets, 
and outflow from disks. 

 

 

 

 

 

 

 

 

 

 

 



Scientific activity of ICRANet-Mazandaran 
The main scientific activities of ICRANet-Mazandaranare on several issues in 
theoretical physics, mainly on early universe cosmology, black hole physics, 
complicated black hole solutions, and their thermodynamics in the presence 
(non)linear electrodynamics and modified theories of gravity, quantum gravity 
phenomenology, the structure of compact objects (such as neutron stars, white 
dwarfs, hybrid stars, and quark stars), jets and outflow form disks, infrared dark 
clouds, molecular cloud formation, star, and planet formation, accretion disks 
around protostars,AdS/CFT correspondence, dark energy and dark matter. Briefly, 
the members of ICRANet-Mazandaran work on the following subjects: 

1. Gravity 
• Modified Theories of Gravity 
• AdS/CFT correspondence 
• Quantum Gravity 
• Gravitational waves 
• Gravastars 
• Black Holes Physics 

 
2. Astrophysics 

• Neutron Stars 
• Quark Stars 
• Interstellar Medium 

 
3. Cosmology 

• Dark Energy and Dark Matter 
• Inflation and Cosmological Perturbations 

 

 

 

 

 

 



Recent publications (2022) 
1-Thermal stability, P−V criticality and heat engine of charged rotating 
accelerating black holes 
BehzadEslamPanah, and KhadijeJafarzade 

Journal Ref: General Relativity and Gravitation 54 (2022) 19 

DOI: https://doi.org/10.1007/s10714-022-02904-9 

arXiv: https://arxiv.org/abs/1906.09478  

 

2-The structure of hybrid neutron star in Einstein-Λgravity 

TayyebehYazdizadeh, Gholam HosseinBordbar, and BehzadEslamPanah 

Journal Ref: Physics of the Dark Universe 35 (2022) 100982 

DOI: https://doi.org/10.1016/j.dark.2022.100982 

arXiv: https://arxiv.org/abs/1902.04887 

 

3-Structure of magnetized strange quark star in perturbative QCD 

JalilSedaghata, Seyed Mohammad Zebarjad, Gholam Hossein Bordbara, and 
BehzadEslamPanah 

Journal Ref: PhysicsLettersB829(2022)137032 

DOI: https://doi.org/10.1016/j.physletb.2022.137032 

arXiv: https://arxiv.org/abs/2204.01333 

 

4-Neutron stars in mimetic gravity 

HajarNoshad, Seyed Hossein Hendi,and BehzadEslamPanah 

Journal Ref: Eur. Phys. J. C 82 (2022) 394 

DOI:https://doi.org/10.1140/epjc/s10052-022-10358-1 

arXiv: https://arxiv.org/abs/2111.03924 

https://arxiv.org/abs/1902.04887�


 

5-Is the remnant of GW190425 a strange quark star? 

JalilSedaghat, Seyed Mohammad Zebarjad, Gholam Hossein Bordbar, 
BehzadEslamPanah, Rahim Moradi 

Journal Ref: PhysicsLettersB833(2022)137388 

DOI:https://doi.org/10.1016/j.physletb.2022.137388 

arXiv: https://arxiv.org/abs/2104.00544 

 

6-Dark energy star in gravity’s rainbow 

AliyehBagheriTudeshki, Gholam Hossein Bordbar, and BehzadEslamPanah 

Journal Ref: PhysicsLettersB835(2022)137523 

DOI:https://doi.org/10.1016/j.physletb.2022.137523 

arXiv:https://arxiv.org/abs/2208.07063 

 

7-Two-dimensional Lifshitz-like AdS black holesin F (R) gravity 

BehzadEslamPanah 

Journal Ref: J. Math. Phys. 63 (2022) 112502 

DOI:https://doi.org/10.1063/5.0104272 

arXiv: https://arxiv.org/abs/2210.11249 

 

8-Visible energy alternative to dark energy 

Maryam Roushan, NargesRashidi, and KouroshNozari 

DOI: https://doi.org/10.1016/j.cjph.2022.03.025 

arXiv: https://arxiv.org/abs/2204.07180 

 

 

https://doi.org/10.1016/j.nuclphysb.2020.115269�
https://arxiv.org/abs/2204.07180�


9-Constant-roll inflation with hilltop potential 

NargesRashidi, MohaddesehHeidarzadeh, andKouroshNozar 

Journal Ref: Eur. Phys. J. Plus 137 (2022) 514 

DOI:https://doi.org/10.1140/epjp/s13360-022-02740-5 

 

10-Inflation in energy-momentum squared gravity in light of Planck 2018 

MarzieFaraji, NargesRashidi, andKouroshNozari 

Journal Ref: Eur. Phys. J. Plus 137 (2022) 593 

DOI:https://doi.org/10.1140/epjp/s13360-022-02820-6 

arXiv: https://arxiv.org/abs/2107.13547 

 

11-Radiation from Hayward Black Hole via TunnelingProcess in Einstein-
Gauss-Bonnet Gravity 

ShadiShahraeini, KouroshNozari, and Sara Saghafi 

Journal Ref:Journal of Holography Applications in Physics 2 (2022) 55 

DOI: https://doi.org/10.22128/jhap.2022.585.1033 
 

12-Hawking temperature for 4D-Einstein-Gauss-Bonnetblack holes from 
uncertainty principle 

Sara Azizi, SarehEslamzadeh, Javad T. Firouzjaee, and KouroshNozari 

Journal Ref:Nuclear Physics B985 (2022) 115993 

DOI: https://doi.org/10.1016/j.nuclphysb.2022.115993 

arXiv: https://arxiv.org/abs/2204.08144 

 

13-Black holes in dRGT massive gravity with the signature of EHT 
observations of M87* 

Seyed Hossein Hendi, KhadijeJafarzade,and BehzadEslamPanah 



Journal Ref: accepted in JCAP 

arXiv: https://arxiv.org/abs/2206.05132 

 

14-Charged Accelerating BTZ black holes 

BehzadEslamPanah 

Submitted to an International Journal 

arXiv: https://arxiv.org/abs/2203.12619 

 

15-Three-dimensional AdS black holes in massive-power-Maxwell theory 

BehzadEslamPanah, KhadijeJafarzade, and Aangel Rincon 

Submitted to an International Journal 

arXiv: https://arxiv.org/abs/2201.13211 
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Two members of ICRANet-Mazandarnamong 
the top two percent of most cited authors in 2022 

The recent update of the publicly available database of over 100,000 top scientists 
listed by Elsevier in 2022, indicates that Prof.KouroshNozariand 
Prof.BehzadEslamPanah are on this list. 

 

 
Prof. BehzadEslamPanah 

 

Prof. KouroshNozari 

 
 
 
 



The first visiting member of ICRANet-
Mazandaran at ICRANet 

Prof.BehzadEslamPanahis the first visiting member of ICRANet-Mazandaran at 
ICRANet. He went to ICRANet (Pescara, Italy) on 1 September 2022. He stayed 
there for 24 days. During this visit, he participated inthe 31st Texas Symposium on 
Relativistic Astrophysics (from September 12 to 16), held in Prague (Czech 
Republic) with Prof. Remo Ruffini and ICRANet Faculty Professors.  

 
Prof. BehzadEslamPanah 

 
The member of ICRANet-Mazandaran 
asaneditor in two international journals 

Prof. BehzadEslamPanah is an editor in Galaxies and Frontiers in Physics 
journals.  

• Galaxies 
https://www.mdpi.com/journal/galaxies 
 

• Frontiers in Physics 
https://www.frontiersin.org/journals/physics/sections/high-energy-and-
astroparticle-physics 
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