
48 XXVIIIa Reunião Anual da SAB

PAINEL 5
VARIATIONS OF THE SOLAR DIAMETER
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This work aims to present the final results of the 1998 to 2000 campaign of solar
diameter surveying. The employed instrument was a Danjon astrolabe, at the
Observatório Nacional campus, and specially modified for the solar observations.
During the time lapse, 10807 independent measurements of the solar diameter
were made, Eastwards and Westwards from the local meridian and evenly
distributed. A study is made to identify the systematic effects of the observational
conditions upon the reduction final outcome. The mean temperature at the the
moment of the observation is shown as the most influential parameter upon the
final result. Next to it, follows the temperature variation, the Fried’s factor, and
the standard deviation of the reflected parabola, all these presenting a minor and
complex degree of influence. The derived corrections are of the order of
hundredths of arc seconds, thus being tenfold smaller than the typical error of
one observation. The mean semi-diameter for the time lapse is 959".107±0".006.
Through the use of a CLEAN algorithm the periodic terms of the semi-diameter
are obtained. The largest amplitude is attached to that of 515 days. By using a
second type of algorithm, namely the DCDFT, the found periods stand additional
proof. A dependency of the semi-diameter on the observed heliolatitude is
verified. The difference between the equatorial and polar radii calculated is
∆r=0".013±0".004, and the solar quadrupole moment inferred is
|J

2
|=(3.61±2.90)×10-6.
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PAINEL 6
BRANE WORLD COSMOLOGIES AND STATISTICAL

PROPERTIES OF GRAVITATIONAL LENSES
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Brane world cosmologies seem to provide an alternative explanation for the
present accelerated stage of the Universe with no need to invoke either a
cosmological constant or an exotic quintessence component. Here we investigate
statistical properties of gravitational lenses for some particular scenarios based
on this large scale modification of gravity. We show that a large class of such
models are compatible with the current lensing data for values of the matter
density parameter Ω

m
≤0.94 (1σ). If one fixes Ω

m
 to be 0.3, as suggested by most

of the dynamical estimates of the quantity of matter in the Universe, the
predicted number of lensed quasars requires a slightly open universe with a
crossover distance between the 4 and 5-dimensional gravities of the order of
1.76H

o

-1.

 PAINEL 7
THE CORRELATION FUNCTION BETWEEN HIGH DENSITY
PEAKS IN A MIXED DISTRIBUTION FLUCTUATION FIELD
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We calculate the correlation function of high density peaks in the primordial
fluctuation field from the probability density function of a mixed random field.
The correlation function is estimated using an expansion of the two-dimensional
probability density in a finite series of generalized Hermite polynomials, taking
the quasi-moment functions as the expansion coefficients. We compare the
estimated correlation functions for a Gaussian probability density field with a
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general random non-Gaussian field in order to quantify small deviations from
Gaussianity. Our main assumption is that the fluctuation field has a mixed
probability density function (PDF) of the form: P(δ) = (1-α)f

1
(δ) + αf

2
(δ), where: a)

f
1
 is the probability distribution of an adiabatic Gaussian field, b) f

2
 is the

probability distribution of a general random non-Gaussian field and c) α is a
mixing parameter which allows us to modulate the contribution of each
component to the resultant field. From the above PDF, we derive the correlation
function between high density peaks for small deviations from Gaussianity. We
show how this mixed correlation function can be applied to Cosmic Microwave
Background data to search for possible deviations of a Gaussian signature in the
statistical properties of the temperature fluctuations.

PAINEL 8
GAMMA-RAY BURSTS DEMOGRAPHY FROM
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Gamma-ray Bursts (GRB) are the most energetic events in nature on short time-
scales, being second only to the Big-Bang itself. The mechanism for generating
the enormous radiant energy output (with isotropic peak luminosities in excess of
1052 erg/s) is not fully understood, but there may be a connection with supernova
events. The number of GRB with known redshifts is now large enough for
statistical studies to be carried out. In this contribution we examine the
constraints that can be put on the luminosity function of GRB and their space
distribution by examining the predictions of simple models and comparing them
to the observed redshift distribution, the observed logN×logS diagram and the
observed distribution of luminosities. Preliminarly, we have verified that strong
evolution effects are needed to explain the redshift distribution, both for the
single luminosity case (as if GRB were standard candles) or spread luminosity
functions. The evolution term has the form (1+z)α with α≈3.5. One key point in
our analysis is that we chose the smoothest possible functionals to describe both
the luminosity function and space distribution. This is important since there is a
clear evidence for a bimodal distribution of peak luminosities. This work was
supported by FAPESP 01/14527-3.
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Observational constraints to a large class of decaying vacuum cosmologies are
derived using the angular size data of compact radio-sources and the latest age
estimates of globular clusters. For this class of deflationary Λ(t) models, the
present value of the vacuum energy density is quantified by a positive β
parameter smaller than unity. In the case of milliarcsecond compact radio-
sources, we find that the allowed intervals for β and the matter density
parameter Ω

m
 are heavily dependent on the value of the mean projected linear

size l. Constraints from age estimates of globular clusters and old high redshift
galaxies are not so restrictive, thereby suggesting that there is no age crisis for
this kind of Λ(t) cosmologies.

PAINEL 10
A TIME VARYING SPEED OF LIGHT FOR A MODIFIED VACUUM
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In the last few years, several cosmologies with time variation of the speed of
light, c, have been proposed. In these schemes, the functional dependence of c
with time is either imposed or obtained through the use of scalar fields
(analogous to what happens with G in the Brans-Dicke theory). A consequence of
such approach is that the form of the equations of Electrodynamics must be
altered. In the present work, we derive a form for the time variation of c for a
vacuum with time dependent electric permittivity and magnetic permeability,
whereas requiring the validity of Maxwell Electrodynamics. We show that some
forms for the time variation of c, that have been postulated in the literature, may
be justified in our approach. By imposing some simmetry conditions on the
electromagnetic wave equations, the time dependence of c is determined. The
solution for these wave equations are derivated and compared with the classical
results.


