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Everton M. C. Abreu1 and Jorge Ananias Neto2

1.- Departamento de Física, Universida de Federal Rural do Rio de Janeiro 

2.- Departamento de Física, Universidade Federal de Juiz de Fora 

Email: evertonabreu@ufrrj.br

Barrow black hole corrected-entropy model and Tsallis non 

extensivity

ABSTRACT

The quantum scenario concerning Hawking radiation, gives us a precious clue that a black

hole has its temperature directly connected to its area gravity and that its entropy is

proportional to the horizon area. These results have shown that there exist a deep association

between thermodynamics and gravity. The recently introduced Barrow formulation of back

holes entropy, influenced by the spacetime geometry, shows the quantum fluctuations effects

through Barrow exponent, ∆, where ∆ = 0 represents the usual spacetime and its maximum

value, ∆ = 1, characterizes a fractal spacetime. The quantum fluctuations are responsible for

such fractality. Loop quantum gravity approach provided the logarithmic corrections to the

entropy. This correction arises from quantum and thermal equilibrium fluctuations. In this paper

we have analyzed the non-extensive thermodynamical effects of the quantum fluctuations

upon the geometry of a Barrow black hole. We discussed the Tsallis’ formulation of this

logarithmically corrected Barrow entropy to construct the equipartition law. Besides, we

obtained a master equation that provides the equipartition law for any value of the Tsallis q-

parameter and we analyzed several different scenarios. After that, the heat capacity were

calculated and the thermal stability analysis was carried out as a function of the main

parameters, namely, one of the so-called pre-factors, q and ∆.
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Poisson type conformastat spherically symmetric spacetimes

ABSTRACT

Static spherically symmetric solutions of the Einstein’s field equations in isotropic coordinates

from Newtonian potential-density pairs are investigated. The approach is used in the

construction of spher- ical matter distributions made of perfect fluid starting with the seed

potential-density pairs corresponding to a harmonic oscillator (homo- geneous sphere) and a

massive spherical dark matter halo with a log- arithm potential. Moreover, the geodesic motion

of test particles in stable circular orbits around such structures is studied. The models

considered satisfy all the energy conditions.
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Metric-affine Dynamics of f (R, Rμν Rμν ) theory 

ABSTRACT

Einstein’s gravity, so well tested in the Solar System, on an astrophysical scale, does not

predict the accelerated expansion of the Universe that was observed at the end of the last

century. In addition to General Relativity, exotic components currently attributed to the

standard model of Cosmology, must be taken into account to describe this scenario of

accelerated expansion. Another possible way of responding to this is to consider alternative

gravitational theories, which could provide a correct description of the observations without the

need to invoke exotic compo- nents. However, several of those attempts have brought in new

theoretical problems, mainly related to the extra degrees of freedom incorporated in the

gravitational sector and to the higher order of the field equations obtained. An interesting

approach, intrinsically free of this type of problem, is the so-called Palatini or metric-affine

formal- ism. In the present work, we consider a Lagrangian density of the type f (R, Rμν Rμν )

within such a formalism, and discuss the features of the related field equations.
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The Fundamental Plane of black hole activity from sub-

Eddington to 

quiescent state

ABSTRACT

It is very controversial whether radioX-ray cor- relation as dened in low-hard state of X-ray

binaries (XRBs) can extend to quiescent state or not. In this work, we collect a sample of XRBs

and low-luminosity active galactic nuclei (LLAGNs) with wider distribution of Edding- ton ratios

and re-explore the Fundamental Plane of black hole activity. We nd that the funda- mental

plane of highly sub-Eddington sources is roughly similar to that of the sub-Eddington BHs. The

results are consistent with several re- cent observations in XRBs that the radioX-ray correlation

as dened in low-hard state. The results can be use to estimate black hole mass when the radio

luminosities and X-ray luminosi- ties are detectable.

YouTube Video link:

Poster linlk: http://www.cesarzen.com/IWARAplatform/Ai-Jun_Dong_poster.pdf

3-slides link: http://www.cesarzen.com/IWARAplatform/Ai-Jun_Dong_poster_3slides.pdf

mailto:jonas.pinheiro@uaf.ufcg.edu.br
http://www.cesarzen.com/IWARAplatform/Jonas_Jorge_Diogo_Pinheiro_da_Silva_poster.pdf
http://www.cesarzen.com/IWARAplatform/Jonas_J._D._Pinheiro_da_Silva_poster_3slides.pdf
mailto:aijdong@gznu.edu.cn
mailto:bxk@gznu.edu.cn
mailto:changliu@gznu.edu.cn
http://www.cesarzen.com/IWARAplatform/Ai-Jun_Dong_poster.pdf
http://www.cesarzen.com/IWARAplatform/Ai-Jun_Dong_poster_3slides.pdf


Return

Luan Costa da Costa, Dimiter Hadjimichef, and

Kepler de Souza Oliveira Filho 
Physics Institute, Federal University of Rio Grande do Sul (UFRGS) 
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Study of Ultracompact Stars in General Relativity 

ABSTRACT

It is usually considered 2.16 M as the upper limit mass for a neutron star. Objects with masses

between this value and 5 M could be weakly interacting black holes or very massive neutron

stars. Motivated by this, the present work’s aim is to investigate these possible neutron stars,

the so-called ultracompact stars. I Recently, for example, in a binary system, the inferred mass

of the object hat accompanied a giant star was 3.3 M [1]. Thus, considering that very intense

magnetic fields, rotations, and very high densities can be modeled by anisotropic EoSs or

deformed geometries, in this work some modeling possibilities for ultracompact stars are

studied.

YouTube Video link:
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Paulo E. Stecchini, Jurandi L. Santos, Manuel 

Castro, and Flavio D’Amico
Instituto Nacional de Pesquisas Espaciais

Email: paulo.stecchini@inpe.br

On the behavior of the black hole candidate 1E1740.7−2942’s 

corona based on long-term  INTEGRAL data base 

ABSTRACT

One of the most straightforward ways to explain the hard X-ray spectra of X-ray binaries is to

assume that comptonization of soft photons, originated in the disk, is occurring. The region in

which such comptonization takes place, called the corona, is commonly characterized by only

two parameters: its thermal energy kT and its optical depth τ . In this study we analyzed a large

number (> 300) of hard spectra (20–200 keV) of the black hole candidate 1E 1740.7-2942 from

the INTEGRAL satellite public database. By applying simple and widely used models to fit the

data, we were able to verify that thermal comptonization describes the spectra of 1E 1740.7-

2942 in these energies very well, regardless of the source’s luminosity. The Compton

parameter y values, computed from kT and τ, show that the source remains in the unsaturated

comptonization regime for almost our entire sample. Moreover, the predicted power-law

indices calculated from y are in great agreement with the indices found when a

phenomenological power-law is fitted to the spectra.
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Eddington-inspired-Born-Infeld gravity mapping 

Map of GR solutions into EiBI

ABSTRACT

General relativity has been very well tested over the years. However, the evolution of

observations in cosmology lead to a profound discrepancy between calculations and

observations, encompassed in the huge unknown compo- nents called dark matter and dark

energy. Several different approaches to this problem have been proposed during the last few

decades, including the modification/extensions of the laws of gravity, in order to avoid the need

for dark matter/energy. However, the new proposals also present new issues. Interestingly, the

Palatini’s formalism provides a way to extend GR to other models without introducing new

dynamical degrees of freedom, while keeping the field equation at second order in derivatives.

In this work we will analyze the Eddington-Inspired-Born-infeld gravity, built upon the Palatini

formalism.
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Bhuvaneshwari Kashi
CVR College of Engineering, India

Email: bhuvana9kashi@gmail.com

Revisiting Black Holes to White Holes 

ABSTRACT

Understanding the evolution of white holes from the black holes is important to resolve many

intriguing problems and paradoxes associated with the exotic remnants, more significantly, the

black hole remnants in our universe. The theory of space-time acquired from Einstein’s general

theory of relativity collapses at the centre of a black hole. Many of the works of literature

reviewed address an explicit approach towards drawing a conclusion of the singularities and

the black to white hole transition through the principles of quantum theory. assertions regarding

the stabilities and instabilities of the white holes are reconceived. The black hole evaporation,

the tunneling and geometry of the white holes is discussed. The research supports that white

holes formed through the quantum gravity transition of a black hole provide a proper solution to

the black hole information paradox.
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The study for time-scale stability of integrated pulse profiles for 

PSR B0329+54 

ABSTRACT

The stability of the integrated profile of PSR B0329+54 at 1540 MHz is studied with the

observation data of Nanshan 25-m radio telescope up to 453 hours from 2003 to 2009. It is

found that the profiles of two modes tends to stabilize at a rapid rate first, next change to a

slower rate when the integration time reaches about 4 ± 1 min, and then become rapidly

stabilized again when the integration time reaches 140 ± 60 min (normal mode)and 65 ± 15

min (abnormal mode). The results of cross correlation coefficient show that the profile

fluctuation of the two modes are not completely random. If transition time from a rapid to a

lower stabilization rate is regarded as a criterion, the stability timescales of both two modes

could be about 5 min. The ratios between different pairs of components in the pulse profile

fluctuate in different ways, suggesting that the three components in the profile follow different

fluctuations. We discuss the possible reasons, such as interstellar scintillation.
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Double magnetic-dipole model and its application 

to magnetars SGR 0501 + 4516 and 1E 22259 + 

586 

ABSTRACT

The slow rotation evolution of pulsars has become an important research hot spot in the field of

compact objects. Because of the lack of long-term pulsed emission in quiescence and the

strong timing noise, it is impossible to directly measure the braking index of a magnetar. Based

on the estimated ages of their potentially associated supernova remnants and the timing

parameters of the associated supernova remnants, Gao et al. (2016) measured

the mean braking indices of n = 6.3 ± 1.7 and n = 32 ± 10 for SGR 0501 + 4516 and 1E 2259 +

586respectively. According to a two-dipole model proposed by Hamil et al. (2016)there are two

magnetic moments inside a neutron star (NS), one is generated by the rotation effect of a

charged sphere, and the other is generated by paramagnetic A magnetization of ferromagnetic

materials. The interaction between these two magnetic moments causes the change B of the

inclination angle between the rotation and magnetic axes, which causes the stars the braking

index deviate C from the standard value n=3, expected by the magnetic dipole radiation model.

The main aim of this paper is to D apply double magnetic dipole model to two magnetars

SGR0501 + 4516 and 1E 2259 + 586, and their high braking E indices are attributed to the

decrease in inclination angle. For these two sources, their initial magnetic moments, F initial

inclination angles and average decrease rates of inclination angles are estimated. The

decreasing magnetic inclination angle and narrow pulse width of a magnetar support its lack of

radio emission.
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Norberto N. Scoccola1,2 

1Department of Theoretical Physics –CNEA, Argentina; 
2CONICET, Argentina. 

Email: sebastianferraris@cnea.gov.ar

NON-LOCAL CHIRAL QUARK MODELS AT FINITE 

CHEMICAL POTENTIAL IN THE PRESENCE OF INTENSE MAGNETIC 

FIELD 

ABSTRACT

We study the behavior of two-flavor cold and dense quark matter under the influence of an

external magnetic field in the framework of a non-local chiral quark model with separable

interactions.
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Cesar A. Z. Vasconcellos 
Universidade Federal do Rio Grande do Sul - UFRGS, Brazil

Email:viniciusmgsilveira@gmail.com

Matter–antimatter asymmetry and non-inertial effects 

ABSTRACT

An investigation of non-inertial effects on the asymmetry between matter and antimatter based

on:

• Sakharov’s analysis of baryogenesis and its connection to CP violation [1]. The existence of

CP-violating decay channels for kaons.

• The relation between non-inertial and thermal effects established by the Unruh effect [2–4].

• Müller’s [5] and Matsas and Vanzella’s [6–9] results on decay rates of accelerated particles.

Results include the determination of the dependence of CP-violating observables on the

acceleration of decaying kaons and a discussion on its relation with thermal effects.
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Associate production J/ψ + γ at the LHC and EIC 

ABSTRACT

Charmonium production associated with a photon in coherent hadron-hadron interactions at

hadron colliders is a suitable observable to test the partonic density function in the proton and

in heavy ions. We employ the non- relativistic Quantum Chromodynamics to investigate the

transverse momentum distribution and total cross sections for J/ψ + γ production at the LHC

and the EIC. Our results show that a discrimination can be made to test the parameters for the

matrix elements operators, which varies by a factor of 3. A higher transverse momentum

region is more sensitive for pPb collisions at the LHC, although the EIC kinematic region is

also favorable at low transverse momentum.
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Properties of magnetized neutral pions at zero and finite 

temperature in nonlocal chiral quark models 

ABSTRACT

The behavior of π0 meson properties in the presence of a uniform external magnetic field is

studied in the context of a nonlocal extension of the Polyakov-Nambu-Jona-Lasinio model [1]

which predicts the existence of inverse magnetic catalysis at finite temperature [2]. The

analysis includes the π0 mass, the effective π0-quark coupling and the pion-to-vacuum

hadronic form factors, both at zero and finite temperature. Numerical results are compared with

previous calculations carried out within the local NJL model [3, 4, 5], when available.
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3D QCD Phase Diagrams 

ABSTRACT

We investigate the phase transition from hadron to quark matter in the general case without

the assumption of chemical (beta) equilibrium with respect to weak de- cays. In this case, a

new independent axis arises, which is related to charge/isospin. For this work, we make use of

Chiral Mean Field (CMF) model [1] that incorporates chiral symmetry restoration and

deconfinement to quark matter to determine how charge and isospin fractions affect the phase

transition expected to exist in protoneutron stars, neutron star-mergers, and heavy-ion

collisions [2].
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1 School of Mathematics and Information Technology, Yuncheng University, 
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Electron Landau-level stability coefficient and apply it to the 

electron Fermi energy and electron pressure in superhigh 

magnetic fields 

ABSTRACT

Here we investigate the electron Landau-level stability and its influence on the electron Fermi

energy, EF(e), and electron pressure, Pe, in the circumstance of magnetars, which are

powered by magnetic field energy. In a magnetar, the Landau levels of degenerate and

relativistic electrons are strongly quantized. A new quantity gn, the electron Landau-level

stability coefficient is introduced. By introducing the Dirac−δ function, we deduce general

expres- sions of EF(e) and Pe obtain their particular solutions in superhigh magnetic fields.

Compared with our previous works, these solutions has a low magnetic-field index of β = 1/6

when ρ ≥ 107 g cm−3 and Bcr ≪ B ≤ 1017 Gauss. By modifying the phase space of relativistic

electrons, a superhigh magnetic field can enhance the electron num- ber density ne, and

decrease the maximum of electron Landau level number, which results in a redistribution of

electrons. According to Pauli exclusion principle, the degenerate electrons will fill quantum

states from the lowest Landau level to the highest Landau level. As B increases, more and

more electrons will occupy higher Landau lev- els, though gn decreases with the Landau level

number n. The enhanced ne in a superhigh magnetic field means an increase in the electron

Fermi energy and an increase in the electron degeneracy pressure. The results are expected

to facilitate the study of the weak interaction processes inside neutron stars and the magnetic-

thermal evolution mechanism for megnetars.
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Magnetized neutral vector boson gas at finite temperature: 

Role of the antiparticles 

ABSTRACT

We study the thermodynamic properties of a magnetized neutral vector bosons gas (NVBG)

at finite temperature. We compare the behavior of the thermodynamic quantities for the

relativistic (R) NVBG with the non-relativistic limit (NR) [1]. We also compare our results with

those obtained in the low temperature limit (LT) [2]. One of the relevant effects of temperature

on the relativistic gas is the appearance of antiparticles, that have an important contribution

on the equations of state (EoS) and the magnetic properties. In this poster we focus on the

influence of antiparticles in the magnetization. Astrophysical implications of our study are

discussed. Keywords: antiparticles, relativistic vector boson gas, magnetic field.
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Study of Mg ion fragmentation cross-sections for shielding 

purposes using GEANT4 

ABSTRACT

The partial cross-section computation for Mg ion on C target using Monte Carlo code based

Geant4 toolk it is performed:

• Two different physics models, the QMD and the INCL++ models are activated.

• The simulation results are comparatively analysed with respect to experimental and PHITS

code data.
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Investigation of the nature of a massive vector mediator for 

Dark Matter through $e^{+}e^{-}$ collisions

ABSTRACT

Several studies have been proposed to investigate the dark matter (DM), trying to uncover its

origin and nature. Distinct approaches aims to understand how DM interacts and what are the

possible mechanisms for detecting it. Theories beyond the Standard Model of the Elementary

Particles (SM) investigate the possible couplings of DM with conventional matter in order to

measure its interaction in the laboratory. This work aims to investigate the interaction between

fermions and particles of DM by interaction through vector bosons, which would be the

mediators of some kind of interaction of DM. Thus, our goal is to establish new exclusion limits

for the differential and total cross sections for the coupling this vector boson to conventional

matter, specifically employing three possible candidates (fermion, scalar, and vector) for relic

DM.
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THE LUX-ZEPLIN DARK MATTER EXPERIMENT 

ABSTRACT

Dark matter is still one of the greatest mysteries of the Universe. The nature of the particles

and fields that constitute dark matter remains elusive. LUX-ZEPLIN (LZ) will be the most

sensitive direct detection dark matter experiment to detect the weak interactions between dark

and ordinary matter. The LZ experiment uses dual-phase liquid xenon TPC technology to

detect Weakly Interacting Massive Particles (WIMPs), one of the most promising dark matter

candidates. For a 1000 live day run, the projected spin-independent cross-section sensitivity of

LZ is 1.6 x 10-48 cm2for a 40 GeV/c2 mass WIMP. The LZ experiment is currently under

construction, 4,850 ft underground at the Sanford Underground Research Facility (SURF) in

Lead, South Dakota, and it will start commissioning this year. This presentation will provide an

overview of the detector design and the current status of the LZ experiment.
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Simulation of a Transit Method for Detection of Exoplanets 

ABSTRACT

We present the simulation of a transit method for detection of exoplanets. Our aim is to explore

the easier approach to teach this concept to Undergrad and advanced high schools students

and also to give them hands-on experience. For simplicity, here we only consider one planet

around the target star. We simulate the star-planet system using ‘Vpython’ and analyse it

through ‘Tracker’ to produce light curves and the respective data file in terms of Time and Flux.

Light Curves and the Data files are analysed by Tracker and Python algorithms. We then

estimate the Radius of the exoplanet and orbital radius using observables such as transit

depth, transit duration, and Orbital period. Finally, these values are compared with the input

parameters of the Vpython simulation to calculate the errors and to state the conclusion.
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Orbital Dynamics of Hypothetical Exomoons around HD 

100777b 

ABSTRACT

This project studied the feasibility of two hypothetical exomoons, Earth-sized (ME) and Moon-

sized(MM), around HD 100777 b (Laligurans), orbiting a Sun-like star HD

100777(Sagarmatha). The orbital integrations were performed with the

suite of N-body integrators provided in REBOUND python library. The integrator used for

results is IAS 15.
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A numerical approach for radiative cooling in relativistic 

outflows. Exploring the Klein-Nishina corrections 

ABSTRACT

In high energy astrophysics scenarios such as blazars, GRBs or PWNe, it is highly probable

that ultra-relativistic particles interact with photons in their envi- ronment through scattering. As

long as the energy of the particle is greater than the energy of the interacting photon, the

(classical) scattering is known to be in the Thomson regime. Otherwise, quantum effects will

affect the scattering cross section, and we enter into the so-called Klein-Nishina regime. It is

well known that radiative cooling in the Thomson regime is very efficient, leading to soft high-

energy spectra. However, observations have shown that, in many cases, the high energy

spectrum of some objects is rather hard. This has led to think that maybe particles are not

being cooled down efficiently. Asymptotic approximations of the Klein-Nishina regime have

been formulated in the last decades in order to account for these corrections in the distribution

of particles responsible for the observed spectrum of high energy sources. In this work we

presenta a numerical approach of the Klein-Nishina cor- rections to the radiative cooling. It has

been developed to simulate the evolution of a distribution of particles interacting with photons

in their surroundings via inverse Compton scattering.

YouTube Video link:

Poster link: http://www.cesarzen.com/IWARAplatform/Jesus_Rueda-Becerril_poster.pdf

3-slides link:

http://www.cesarzen.com/IWARAplatform/Jesus_Rueda_Becerril_poster_3slides.pdf

Rayssa G. Silva1, Karín Menéndez- Delmestre1,

Thiago S.Goncalves1 , Antara Basu Zych 2

1 Valongo Observatory, Federal University of Rio de Janeiro
2 NASA /Goddard USA

Email: rayssa17@astro.ufrj.br

Looking for signs of supermassive black hole growth in ultra-

compact UV-luminous galaxies using mid-infrared 

spectroscopy 

ABSTRACT

The formation of supermassive black holes (SMBHs) and their co- evolution with the host

galaxy is poorly understood in the early Universe. How is the growth of the stellar bulge related

to the growth of the SMBH? To answer this, it is critical to look at the coexistence of star

formation activity and SMBHs. To tackle this, we use the mid- infrared (IR) spectra of 25 LBAs.

We use the mid-IR slope and the prominence of polycyclic aromatic hydrocarbons (PAHs)

emission features to quantify the contribution of the underlying power sources and identify

signs of SMBHs.
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Proton acceleration in the active galactic nuclei 

ABSTRACT

The work uses a kinetic approach. The general model is a test charged particle whose

acceleration process is assumed to be without interactions. This makes it possible to estimate

the limit energy that a proton can achieve when accelerated in AGN. The centrifugal

acceleration is due to the rotating poloidal magnetic field is the first step of proton acceleration

occurring in the magnetosphere. Due to calculations we got conclusion that the maxi- mum

possible acceleration, γm, is not achieved in the magnetosphere because of the magnetic field

topology nature. The mmaximum Lorenz factor for magnetosphere γ = γ2/3 proton achieve

near the light cylinder surface Delta r. The resting acceleration proton achieve in the relativistic

jet. The proton reaches maximum energy when passing the total potential difference of U

between the jet axis and its periphery. This voltage is created by a rotating black hole and

transmitted along magnetic field lines into the jet. It is shown that the trajectories of proton in

the jet are of three types: untrapped, trapped and not accelerated. Unstrapped particles are not

kept by poloidal and toroidal magnetic fields inside the jet, so they escape out the jet and their

energy is equal to the maximum value. The obtained systems of the motion equations are

solved numerically, and the output of the particular solution from them is solved analytically.
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Alternative explanaition of the distribution of Milky Way and 

M31 satellites 

ABSTRACT

We presente an alternative explanation of the distribution of Milky Way and M31 satellites.
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Fusion dynamics of 12C+12C reaction: An astrophysical interest 

within the relativistic mean-field approach 

ABSTRACT

The 12C + 12C fusion reaction holds a great significance in the later phases of stellar evolution.

To get involved in this evolution, one must understand the corresponding fusion-fission

dynamics and reaction characteristics. In the present analysis, we have studied the fusion

cross-section along with the S-factor for this reaction using the well-known M3Y and recently

developed R3Y nucleon-nucleon (NN) potential along with the relativistic mean-field densities

in double folding approach [1]. The density distributions and the microscopic R3Y NN potential

are (NN) potential along with the relativistic mean-field densities in double folding approach.

The density distributions and the microscopic R3Y NN potential are calculated using the NL3*

parameter set. The ℓ-summed Wong formula is employed to investigate the fusion cross-

section, with ℓmax- values from the sharp cut-off model. The calculated results are also then

compared with experimental data. It is found that the R3Y interaction gives a nice fit to the

data. So it would be of interest to study the details of this fusion reaction in a microscopic

approach.
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The objects in observations of Perseus Cluster region 

ABSTRACT

The results of 20-year observations of the Perseus cluster centering on the NGC 1275

including IC 310 radio galaxy and extragalactic supernova SN 2006gy at energies 800 GeV -

45 TeV by the SHALON telescope are presented. Also, the emission from the galactic source

of nonthermal radio and X-ray emission GK Per (Nova 1901) of classical nova type was found

as it accompanied to the observations. For NGC 1275, it was found, that the TeV γ-ray

emission at energies > 800 GeV has an extended structure with a distinct core centered at the

NGC 1275 nucleus and well correlates with the photon emission regions viewed in X-rays by

Chandra and anti-correlates with radio-structures. Also, the variations of TeV γ-ray flux both at

year- and day- scales were found. The obtained data indicate that the part of TeV γ-ray

emission is generated by relativistic jets in the nucleus of NGC 1275. Whereas, the presence

of an extended structure around NGC 1275 and the slow rise of the γ-ray flux is the evidence

of the interaction of cosmic rays and magnetic fields generated in the jets at the galactic center

with the gas of the Perseus cluster.
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LONGITUDINAL THERMAL INSTABILITY OF TWO-COMPONENT 

PLASMA WITH EFFECT OF NEUTRAL COLLISIONS RADIATIVE 

HEAT-LOSS FUNCTIONS AND HALL CURRENT 

ABSTRACT

The effect of neutral friction, Hall current and radiative heat-loss function on the longitudinal

thermal instability of viscous two- component plasma has been investigated incorporating the

effects of finite electrical resistivity and thermal conductivity. A general dispersion relation is

obtained using the normal mode analysis method with the help of relevant linearized

perturbation equations of the problem and a modified thermal condition of instability is

obtained. We find that the thermal instability condition is modified due the presence of radiative

heat-loss function, thermal conductivity and neutral particle. The Hall current parameter affects

in this mode. We find that the condition of thermal instability is independent of the finite

electron inertia, Hall current, magnetic field strength, finite electrical resistivity and viscosity of

two- components, but depends on the radiative heat-loss function, thermal conductivity and

neutral particle. These results are helpful in understanding the structure formation in HI region.
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A Method to Design Mechanical Transducers for Resonant Mass 

Gravitational Wave Detectors 

ABSTRACT

In this work a method to design two mechanical modes transducers for spherical resonant

mass gravitational wave detectors is presented. Applied for SCHENBERG detector that uses

microwave multiparametric sensors. The de- tector has 17 mechanical modes and more 6

electromagnetic modes for the microwave cavities. Here these aspects of the mechanical

design that should allow amplification in amplitude around 10000 times. For this to be possible,

these transducers, when placed on the spherical surface of the detector, must meet conditions

that involve: size limitations, can be manufactured with a high mechanical and electrical Q,

have an effective mass ratio between their modes to provide the intended amplification and

compose a resonant system that has characteristics necessary for the detection of

gravitational waves (GW). To meet this last aspect, the transducers must form a resonant

system with the sphere around the quadrupole frequencies of the sphere. This work describes

how these transducers were designed to be able to meet all these conditions. In this project,

the use of simulations using the finite element method (FEM) was essential.
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Neutron star cooling within the equation of state with induced 

surface tension 

ABSTRACT

We study the thermal evolution of neutron stars described within the equation of state with

induced surface tension (IST) that reproduces properties of normal nuclear matter, fulfills the

proton flow constraint, pro- vides a high-quality description of hadron multiplicities created

during the nuclear-nuclear collision experiments, and is equally compatible with the constraints

from astrophysical observations and the GW170817 event. The model features strong direct

Urca processes for the stars above 1.91 M⊙ . The IST equation of state shows a very good

agreement with the available cooling data, even without introducing nuclear pairing. We also

analysed the effects of the singlet proton/neutron and triplet neutron pairing on the cooling of

neutron stars of different mass. We demonstrate a full agreement of the predicted cooling

curves with the experimental data. Moreover, the IST EoS provides a description of Cas A with

both paired and unpaired matter .
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Detectability of isolated neutron stars by eROSITA

ABSTRACT

A four-year survey using the eROSITA telescope onboard the Spectrum-RG observatory with

focusing optics will provide the best survey of the sky in the soft (0.5-2 keV) and standard (2-10

keV) X-ray bands, both in terms of sensitivity and of angular resolution. We have conducted

research on the possibility of detecting various types of isolated neutron stars using eROSITA.

Among the already known objects, eROSITA will be able to register ~87 pulsars, 18

magnetars, 6 central compact objects, the Magnificent Seven.
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Triaxially-deformed Freely-precessing Neutron Stars: 

Continuous electromagnetic and gravitational radiation 

ABSTRACT

A rapidly rotating, asymmetric neutron star (NS) in the Milky Way undergoes free precession,

making it a potential source for multi-messenger observation. The free precession could

manifest in (i) the spectra of continuous gravitational waves (GWs), and (ii) the timing behavior

and pulse-profile of radio and/or X-ray pulsars. We extend previous work and investigate in

great detail the free precession of a triaxially deformed NS with analytical and numerical

approaches. In particular, its associated continuous GWs and pulse signals are derived.

Explicit examples are illustrated for the continuous GWs, as well as timing residuals in both

time and frequency domains.
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Strange stars admixed with dark matter 

ABSTRACT

Compact stars consisting of strange quark matter and dark matter are stud- ied by solving the

Tolman-Oppenheimer-Volkoff equations for two fluids interacting only by gravity. The dark

matter equation of state is obtained through galaxy rotation curves. The properties of these

stars are explored by obtaining their mass-radius relations.
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Observables of magnetized Strange Stars 

ABSTRACT

We investigate the impact of the magnetic field on the Equations of State and the observables-

mass, radius, deformation, gravitational redshift, mass quadrupole moment- of Strange Stars.

To do that, the thermodynamical properties of magnetized strange quark matter are examined

in the framework of the MIT Bag model, as well as its stability conditions in astrophysical

conditions. The observables are obtained by combining the equations of state with structure

equations based on an axisymmetric metric, the Υ metric. The latter allows to take into

account the anisotropy in the pressures induced by the magnetic field, that makes the star

spheroidal instead of spherical. The results are compared with those obtained for spherical

stars when solving the Tolman-Oppenheimer-Volkoff equations for each pressure

independently. In both cases, a study of the stability of the solutions is carried out. Likewise,

the calculated observables are compared with data of Strange Stars candidates, and valued on

the basis of the theoretical and observational restrictions that exist for them.
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Discontinuity g-modes of hybrid stars: 

effect of sequential phase transitions 

ABSTRACT

Multimessenger astronomy with gravitational waves is becoming an area of paramount

importance to help un- derstand the nature of neutron stars and the behavior of matter in their

inner cores. Using state of the art hadronic equations of state, we construct hybrid equations of

state using a generalization of the Constant speed of sound parametrization for the quark

matter phase. In this way, we are able to produce equations of state with two sharp phase

transitions. We present, for the mass-radius relationship, results consistent with GW170817

event and NICER observations. Moreover, using the relativistic Cowling approximation, we

obtain the oscillation frequencies of the gravity modes associated with each phase transition.

We show that as a consequence of the existence of two se- quential sharp phase transitions a

second g-mode appears with frequencies smaller than ∼ 0.5 kHz.
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Hybrid stars within an extended FCM model

ABSTRACT

In this work we present an extended version of the Field Correlator Method which incorporates

repulsive vector interactions among quarks and the effect of color superconductivity

considering both the 2SC+s and CFL phases. By combining the FCM with a modern hadronic

equation of state which includes not only the baryon octet, but also Delta resonances, we

construct hybrid stelar configurations. For the hybrid equation of state we considering a sharp

hadron-quark phase transition and we analyze the slow and rapid conversion scenarios

between the two phases.
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Study on the properties of a proto-neutron star with SU(6) 

symmetry 

ABSTRACT

It is of great importance to study the properties of a proto-neutron star(PNS) because of its

com- plex evolution into a cold NS. With the emergence of hyperons, the interaction between

hyperon and hyperon needs to be considered. The coupling parameters of all vector mesons

are determined by SU(6) symmetry. The research results are meaningful for understanding the

properties of PNS.
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Investigation of magneto-thermal evolution of AXP 1E 

2259+586 

ABSTRACT

In this work, we first investigated the effect of magnetic field on crustal electrical conductivity,

heat conductivity and magnetization parameter, which is defined as the ratio of the Ohm

dissipation timescale to Hall drift timescale. AXP 1E 2259+586 associated with supernova

remanant CTB 109 is a young and typical magnetic-powered magnetar, but has aroused great

concern due to its recently observed ”anti-glitch”, a sudden spin-down. At a distance of 3.2 kpc,

the observed X-ray (2-10 keV) flux is 1.41(3) × 10−11 erg/s/cm2 for 1E 2259+586,

corresponding to its persistent soft X-ray luminosity Lx ∼ 1.7 × 1034 erg/s and surface thermal

temperature T ∼ 0.37 keV. The star’s high surface thermal radiation could be attributed to

Joule heating caused by the dissipation of crustal magnetic field.

YouTube Video link:

Poster link: http://www.cesarzen.com/IWARAplatform/Hui_Wang_poster.pdf

3-slides link: http://www.cesarzen.com/IWARAplatform/Hui_Wang_poster_3slides.pdf

Zhu-Ling Deng, Zhifu Gao, and X.-D. Li
Xinjiang Astronomical Observatory

Chinese Academy of Sciences, China

Email: dengzhuling@xao.ac.cn

Forming wide binary millisecond pulsars with a massive white 

dwarf (> 0.4M⊙) 

ABSTRACT

PSR J1640+2224 is a wide binary millisecond pulsar (BMSP) with a white dwarf (WD)

companion. Recent observations indicate that the WD is very likely to be a ∼ 0.7M⊙ CO WD.

The observational parameters of PSR J1640+2224 are in conflict with the traditional

characteristics. We explore the in- fluence of the mass of the neutron star (NS) and the

chemical compositions of the companion star on the formation of BMSPs. Our results show

that the final orbital period becomes longer with increasing NS mass, and the WD mass

becomes larger with decreasing metallicity. In particular, to reproduce the PSR J1640+2224-

like binaries, the NS was like- ly born massive (> 2M⊙).
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Ground Level Muon Flux Variation in a Cosmic Rays 

Simulation : A study of tidal frequencies in muon flux ground 

level detection using Corsika simulations 

ABSTRACT

Recent experiments [2] have shown that cosmic rays cascades originate a periodic tidal

frequency muon flux at the ground level. Using the Corsika (COsmic Ray SImulations for

KAscade) toolkit, we simulate cascade scenarios, in a time scale of a year, which could be

responsible for these frequencies, such as an atmospheric density variation.
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Influence of a Galactic Gamma Ray Burst on Ocean Plankton

ABSTRACT

We discuss about the influence of a Galactic Gamma Ray Burst on Ocean Plankton.
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Forecast for cosmological parameter estimation with FRBs 

from the future radio surveys 

ABSTRACT

Fast radio bursts (FRBs) are an astrophysical phenomenon characterized by a brief bright

pulse in the radio spectrum with high dispersion measures (DMs). These quantities are related

to cosmological parameters, that is, FRBs might be used as an interesting cosmological probe.

These signals are expected to be detected more often in the future by many instruments

likewise CHIME, ASKAP, and BINGO radio-telescopes. In this work, we use a set of

measurements of the Hubble parameter H(z), inferred directly from a FRBs mocked catalog

(Wu et al. 2020), in order to perform cosmological parameters inference for future radio

telescopes.

YouTube Video link:

Poster link:

http://www.cesarzen.com/IWARAplatform/Jeferson_Andre_%20Sales_Fortunato_poster.pdf

3-slides link: http://www.cesarzen.com/IWARAplatform/Jeferson_Sales_poster_3slides.pdf

Vera G. Sinitsyna, Vera Y. Sinitsyna

and Yurii I. Stozhkov
P.N. Lebedev Physical Institute, Moscow, Russia 

Email: sinits@sci.lebedev.ru

Red dwarf stars as a new source type of Galactic Cosmic Rays 

ABSTRACT

The experimental data obtained with Pamela, Fermi, AMS-02, spectrometers cannot be

explained using the diffusive models of propagation of cosmic-rays accelerated at the

supernova shocks and require the existence of nearby sources of cosmic rays at the distances

less than one kpc. These sources could explain the growth of the ratio of galactic positrons to

electrons with an increase of their energy, the complex dependence of the exponent of the

proton and alpha spectra from the energy of these particles, the appearance of anomaly

component in cosmic rays. We consider active dwarf stars as possible sources of galactic

cosmic rays in the energy range up to ∼ 1014 eV. These stars produce powerful stellar flares

sometimes with energy release more than 1036 erg. The generation of high-energy cosmic

rays should be accompanied by high-energy gamma-ray emission, which may be detected.

Here we present the SHALON long-term observation data aimed to search for gamma-ray

emission above 800 GeV from the active red dwarf stars: V388Cas, V547Cas, V780 Tau, V962

Tau, V1589 Cyg, GJ 3684, GJ 1078 and GL 851.1. The TeV gamma-ray emission mostly of

flaring type from these sources was detected. This result confirms that active dwarf stars are

also the sources of high-energy galactic cosmic rays.
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Searching Extragalactic X-ray transients in the Chandra 

Catalog 2.0 

ABSTRACT

We report the detection of new eight candidate extragalactic fast X-ray transients (FXRTs)

from a parent sample of 214,701 sources in the Chandra Source Catalog Release 2.0 (160.96

Ms over 592.4 deg2). Candidates have fluxes between 3.5×10−15 to 1.1×10−13 erg cm−2

s−1, t90 values from 4.0 and 29 ks, and hardness ratios (HR) between -0.70 and -0.10. We

characterize their X-ray light curves and spectra. We identify a sub-sample of FXRTs which

shows similar properties to CDF-S XT2 (plateau in their light curves and a softening trend in

their HR), which suggests a possible relation with GRBs. We compute the local event rate for

the whole sample, 8.68+3.96×102 yr−1 Gpc−3, and the −2.84 “GRB-like” sub-sample

(3.52+2.79×102 yr−1 Gpc−3). We investigate a central −1.69 engine scenario, driven by a

proto-magnetar.
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The Exceptional X-ray Evolution of  SN1996cr in High Resolution 

ABSTRACT

We present X-ray spectra spanning 18 years of evolution for SN1996cr, one of the five nearest

(~4 Mpc) SNe detected in the modern era. HETG observations allow us to resolve spectrally

the velocity profiles of Ne, Mg, Si, S, and Fe emission lines and monitor their evolution as

tracers of the ejecta-circumstellar medium (CSM) interaction. To explain the diversity of X-ray

line profiles, we explore several possible geometrical models. Based on the highest S/N 2009

epoch, we find that a polar geometry with two distinct opening angle configurations and internal

obscuration can successfully reproduce all of the observed line profiles. We extend this model

to seven further epochs with lower S/N ratio and/or lower spectral-resolution between 2000-

2018, yielding several interesting evolutionary trends.
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Probing of Extragalactic Background Light with TeV gamma-

ray observations 

ABSTRACT

Extragalactic Background Light (EBL) radiation contains an information about the cosmological

processes in- cluding the history of stars and galaxies formation. The detection of gamma-ray

sources in the energy range 0.8 – 40 TeV at red-shifts from z = 0.018 to z = 1.375 with

SHALON telescopes led to the constraint of the EBL den- sity, as the TeV γ-rays can be

absorbed due to interaction of low-energy photons of EBL. It is compared with data from

measurements and models. Also, the observations of sources with z > 2 from first and second

Fermi LAT AGN catalogue have been started in the 2014 year, and the first results on B2

242+43 (z = 2.243) and B2 0743+25 (z = 2.979) quasars are presented. The detection of TeV

gamma-ray sources at high red-shifts is the evidence of less average spectral density of EBL

and thus the less star formation rate at early evolution stage than it is previously believed.
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Cyg X-3 – gamma-ray binary 

ABSTRACT

Cyg X-3 is the famous binary system containing a black hole. It is actively studied through the

wide range of electromagnetic spectrum from radio band up to ultrahigh energies. Cyg X-3 has

long been considered as an object for very high energy gamma-ray observations. We present

the results of more than 20-year-long studies of Cyg X-3 in the range of 800 GeV–100 TeV

with the SHALON telescope. The detected TeV γ-ray source was identified with Cyg X-s based

on the detection of the γ-ray flux modulation at the orbital period of this binary system of 4.8

hours. Detected modulation of TeV γ-ray emission with orbit together with the high luminosity

of the companion star of Cyg X-3 and the close orbit leads to an efficient generation of the part

of γ-ray emission in the inverse Compton scattering. The correlation of TeV flux increases with

the flaring activity of Cyg X-3 at X-ray and radio ranges is found which could be associated

with powerful mass ejections from the central regions around the black hole.
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THE INFLUENCE OF DECELERATION IN THE BRAKING INDEX OF 

PULSARS 

ABSTRACT

Pulsars are stars from which electromagnetic radiation is observed to pulsate. The frequencies

of the pulses decay with time, quantified by the braking index (n). In the canonical model n= 3,

but observational data shows that n is lower than 3. In this work this model is modified, based

on modification of the canonical one incorporating the influence of the deceleration of the

neutron star as it loses energy by emitting electromagnetic radiation, as it decelerates, the

shape of the star changes because of the smaller centrifugal force decreasing its inertia

momentum, what in nor- mal conditions would accelerate the star rotation, as it decreases

because of loss in energy, the star would decelerate less making the braking index smaller

than three.
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Two photon interaction in Glueball Production

ABSTRACT

In the last years many exotic states have been identified in several colliders around the world.

One of the exotic states provided in QCD is the glueball. Using a nonrelativistic gluon bound-

state model, we compute Γ(G → γγ), where G is a pseudoscalar, tensor, or scalar digluon. For

the starting from the amplitudes we considers the process γγ → g∗g∗ at threshold, where the

amplitudes are obtained in perturbative QCD at lowest order by deriving them from QED

calculation and the g∗s are massive constituent gluons. In this calculation the unknown

parameters of the model, such as the digluon wave function, are obtained using measured

values of Γ(J/Ψ → Gγ). Our theorical results are compared with the present experimental limits

for the various glueballs candidates.
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A Reconstruction scheme for extended holographic Ricci Dark 

Energy in the framework of Bulk Viscosity 

ABSTRACT

We have studied the viscous extended holographic Ricci dark energy (EHRDE) model under

the assumption of existence of bulk viscosity in the linear barotropic fluid and the EHRDE in

the framework of standard Eckart theory. We have studied the equation of state (EoS)

parameter and observed that the EoS behaves like “quintom" and is consistent with the

constraints set by observational data sets from SNLS3, BAO and Planck + WMAP9 + WiggleZ

measurements.
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Observational Constraints on the Possibility that Sterile 

Neutrinos cause Anti-gravity 

ABSTRACT

The origin of neutrino masses heralds new physics. Some theories that explain small neutrino

masses, predict the existence of sterile neutrinos. Observationally, there is no evidence that

neutrinos cause attractive gravity. Exploring a new idea, we study constraints posed by data as

to what if sterile neutrinos cause repulsive gravity. We use an effective negative gravitational

constant for the sterile neutrinos to constrain the extent of anti-gravity sourced by them. The

case of an open universe is explored (in accordance with the positive value of H20), taking into

account different combinations of parameters, and collating with observed values.
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Features of metric-affine gravity theories 

ABSTRACT

Einstein’s General Relativity is the standard theory responsible for describing gravitational

interactions. How- ever, along the XX century, several phenomena, mainly related to the

discovery of Dark Matter and Dark Energy, led to the proposal of several alternatives of gravity.

In particular, metric-affine theories of gravity, formulated in the Palatini’s variational approach,

which considers metric and connection as equally fundamental and independent geometric

entities. As such, the field equations must be obtained through independent variations with

respect to the metric and the connection. Thus, differently of the metric formulation, which

forces the connection to be the Christoffel symbols of the metric, in the Palatini formalism

connection is obtained through constraints obtained dynamically, so are different for each

gravity theory. This type of approach has become attractive in recent years, as it has shown

interesting characteristics in both the cosmological and astrophysical contexts. In this work we

present the main particularities of some theories in the metric-affine approach.
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On the Implementation of Two Fields Inflation for CLASS 

ABSTRACT

We analyzed the Boltzmann Cosmic Anisotropy Solving System (CLASS) code for the

implementation of a two-field inflationary model. We show schematically the CLASS structure,

highlighting from the original code the equations to be modified in order to achieve the

extension to the two-field inflationary model. We are focusing on the called Double Inflation

with Canonical Kinetic Terms, with a simple potential V (φ, χ) = 1(mφφ2 + mχχ2), dealing

mainly with the primordial module of CLASS that computes the primordial spectra and evolves

inflaton perturbations. Our goal is twofold: the implementation in the code of a two-field

inflationary model, which, as far as we know, was not an available feature of this tool, and

open the way to the study of a more involved two-field model, with a non-canonical kinetic

term, coming from a higher-derivative theory.
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The graviton Compton mass as Cosmological Constant 

A simple Alternative for the Nature of Dark Energy 

ABSTRACT

One of the greatest challenges of science nowadays is to understand why the Universe

expansion is accelerating. One of the best candidates is the cos- mological constant (CC)

introduced by Einstein. In this work we show that if we consider that the gravitational field is a

quantum field and therefore its wavelength has associated an effective Compton mass, this

mass can be inter- preted as the CC, with a Compton wavelength given by the size of the

gravita- tional field wavelength since the origin of the Universe. If we do so, we find that: 1.-

The density rate of the CC is ΩΛ = 0.654 which is a very similar value as the one found by the

Planck satellite ΩΛ = 0.684. 2.- The CC has this value because it corresponds to the actual

size of the radius of the Universe, thus the coincidence problem has a very natural explanation

and 3.- We find also a nat- ural explanation why observations inferred from the local distance

ladder find the value H0 = 73 km/s/Mpc for the Hubble constant, since we show that if we take

the variability of the CC into account they should measure H0 = 67.3 km/s/Mpc as well.
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The scattering of scalar fields in the Newtonian approximation 

ABSTRACT

It is possible that different self-interacting scalar fields might exist in the early Universe. These

fields could have led to their condensation into self-gravitating compact objects, such as Boson

stars, in which all particles macro- scopically occupy the same quantum state, preventing the

star from collapsing gravitationally by the Heisenberg uncertainty principle in the noninteraction

case and in the attractive self-interaction case, or, in another possibility, through a repulsive

self-interaction that could balance gravity attraction. In this paper, by studying the geodetic

circular motion of scalar particles in rotating Maclaurin spheroids, which is a special class of

Boson stars, we first obtain the relation between the orbital radius, angular velocity of a scalar

particle and the mass density of a rotating Maclaurin spheroid, and investigate other

characteristics of particle motion: effective potential, proper time, proper distance and physical

velocity. It is expected that some of results maybe useful for studying white dwarfs, in which

the Newtonian approximation is also adopted. By using a perturbation theory, we evaluate the

scattering solution to Schro ̈dinger equation under the Newtonian gravitational potential. We

find that the scattering amplitude (cross section) f(θ) depends on the potential U, which is

composed of the external part Uex and the internal part Uin, respectively. The above results

are related to the mass density of a rotating Maclaurin spheroid. In the future, we will further

analyze the sensitivity of scattering amplitude to the change of average mass density of the

spheroid.
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Identifying Protoclusters in Distant Universe 

ABSTRACT

Properties of galaxies appear to be associated with the environment in which they are

immersed. To investigate how the environment- galaxy relation is established, we study proto-

clusters — numerically-dense environments of galaxies in the early Universe, that give rise to

galaxy clusters today. In this work, we use sub-millimetric galaxies (SMGs) - dusty and distant

galaxies with copious infrared emission redshifted to the submillimetric bands - as lampposts to

trace potential sites of protocluster regions. To gauge galaxy over-densities around SMGs, we

search in their vicinity for more typical star-forming galaxies through their Lyman-𝛂 emission

(“Lyman-𝛂 emitters” or LAEs). We investigate 4 potential proto-cluster sites in the redshift

range z~1-5, which corresponds to > 4 Giga years. With this, we seek to understand how the

environment-galaxy relation evolves within a growing cluster structure. We focus here on

structures within the COSMOS field.
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THE WAY OF ENTROPY: FROM BIG-BANG TO INFINITE

ABSTRACT

In principle, our model serves to reopen the discussion on possible metrics in a thermodynamic

manifold, since we can speak of an extensive variable, the "distance" (duration) in a temporal

manifold. Furthermore, the multiplier equilibrium constant β is inherited from the power of the

time interval in kets, in such a way that we could, so to speak, associate entropy with a "metric

index "derived from the time confinement of thermal energy established by the Lagrangian

functional.
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Gaussian Process Estimation of Transition Redshift 

ABSTRACT

This poster aims to put constraints on the transition redshift z , which determines the onset of

cosmic acceleration, in cosmological-model independent frameworks. In order to do that, we

use the non-parametric Gaussian Process method with H(z) and SNe Ia data. The deceleration

parameter reconstruction from H(z) data yields zt = 0.59+0.12. The reconstruction from SNe Ia

data −0.11 assumes spatial flatness and yields zt = 0.683+0.11 . These results were found

−0.082 with a Gaussian kernel and we show that they are consistent with two other kernel

choices.
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Kinematic Constraints on Spatial Curvature from Supernovae 

Ia and Cosmic Chronometers 

Cosmology 

ABSTRACT

In this work an interesting approach to estimate the spatial curvature Ωk from data

independently of dynamical models is suggested. It was done through three kinematic

parametrizations of the comoving distance (DC(z)) with

second degree polynomial, of the Hubble parameter (H(z)) with a second degree polynomial

and of the deceleration parameter (q(z)) with first order polynomial. All these parametrizations

are done as function of redshift z. We used SNe Ia dataset from Pantheon compilation with

1048 distance moduli estimated on the range 0.01 < z < 2.3 with systematic and statistical

errors and a compilation of 31 H(z) data estimated from cosmic chronometers. The spatial

curvature found for DC(z) parametrization was Ωk = −0.03+0.24+0.56. The parametrization for

deceleration −0.30−0.53 parameter q(z) resulted in Ωk = −0.08+0.21+0.54. The H(z)

parametrization had incompatibilities between H(z) −0.27−0.45 and SNe Ia data, so these

analyses were not combined. Both DC(z) and q(z) parametrizations are compatible with the

spatially flat Universe as predicted by many inflation models and data from CMB. This type of

analysis may be interesting as it avoids any bias because it does not depend on assumptions

about the matter content for estimating Ωk.
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THE INFLUENCE OF DECELERATION IN THE BRAKING INDEX OF 

PULSARS 

ABSTRACT

In the last years many exotic states have been identified in several colliders around the world.

One of the exotic states provided in QCD is the glueball. Using a nonrelativistic gluon bound-

state model, we compute Γ(G → γγ), where G is a pseudoscalar, tensor, or scalar digluon. For

the starting from the amplitudes we considers the process γγ → g∗g∗ at threshold, where the

amplitudes are obtained in perturbative QCD at lowest order by deriving them from QED

calculation and the g∗s are massive constituent gluons. In this calculation the unknown

parameters of the model, such as the digluon wave function, are obtained using measured

values of Γ(J/Ψ → Gγ). Our theorical results are compared with the present experimental limits

for the various glueballs candidates.
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The J/Ψ Decay Widths in the C3P0 model

ABSTRACT

The Fock-Tani representation, is a field theoretic formalism to treat problems involving both

composite particles and their constituents. The application of the Fock-Tani transformation to a

pair creation Hamiltonian produces the characteristic expansion in powers of the wave

function. In lowest order of this expansion, we obtain the model known in the literature: the 3P0

model. In higher orders, the Corrected 3P0 model (C3P 0) is obtained by introducing the bound

state kernel. In thiswork, we use the C3P0 model to calculate the J/ψ decay rates in the

following channels: ρπ,ωη,ωη,K K ,K K ,φη,φη. We consider that the J/ψ is a mixture given by

c1[uu ̄+dd]+c2ss ̄+c3cc ̄.
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Starbursts versus AGN: studying astrochemistry of dusty 

galaxies 

ABSTRACT

We use mid-infrared spectra from IRS/Spitzer to study the astrochemistry of infrared luminous

galaxies. Our main interest is the diversity of Polycyclic Aromatic Hydrocarbons (PAHs), which

are the smallest scale of dust in the interstellar medium. Infrared spectroscopy can reveal

physical properties of obscured regions by dust that otherwise remain invisible to optical

instruments
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