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Ondas Gravitacionais
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Relatividade Geral

> Fontes de Ondas Gravitacionais
> Deteccao de Ondas Gravitacionais
> Objetos compactos

> Relatividade Geral Algebrica e Numerica




Teorias alternativas
a Relatividade Geral

Algumas motivacoes:
> Expansao acelerada
> Singularidades

> RG nao é quantizavel



Fontes de Ondas Gravitacionais (OGs)
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Pulsar = estrela de néutrons em rotacao
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Existem pulsares de anas brancas?

Perguntem ao Felipe!
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(http://journals.aps.org/prl/pdf/10.1103/PhysRevLett.116.061102)
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Gravitational waves from pulsars in the context of magnetic
ellipticity
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Abstract In one of our previous articles we have consid-
ered the role of a time dependent magnetic ellipticity on
the pulsars’ braking indices and on the putative gravita-
tional waves these objects can emit. Since only nine of more
than 2000 known pulsars have accurately measured braking
indices, it is of interest to extend this study to all known
pulsars, in particular as regards gravitational wave genera-
tion. To do so, as shown in our previous article, we need
to know some pulsars’ observable quantities such as: peri-
ods and their time derivatives, and estimated distances to the
Earth. Moreover, we also need to know the pulsars’ masses
and radii, for which we are adopting current fiducial values.
Our results show that the gravitational wave amplitude is
at best & ~ 10728, This leads to a pessimistic prospect for
the detection of gravitational waves generated by these pul-
sars, even for Advanced LIGO and Advanced Virgo, and the
planned Einstein Telescope, if the ellipticity has a magnetic
origin.




magnetic axis

<

. . ‘radio beam
rotation axis :

, “~_—outer
. acceleration

Neutron gap
S . inner
acceleration
gap
open
field lines :
: Closed :
field lines :light
:cylinder

A Samantha entrou no time ...
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ABSTRACT

We investigate the cosmological production of gravitational waves in a nonsingular flat cosmology pow-
ered by a “running vacuum” energy density described by p, = pa(H), a phenomenological expression
potentially linked with the renormalization group approach in quantum field theory in curved space-
times. The model can be interpreted as a particular case of the class recently discussed by Perico et al.
(2013) [25] which is termed complete in the sense that the cosmic evolution occurs between two ex-
treme de Sitter stages (early and late time de Sitter phases). The gravitational wave equation is derived
and its time-dependent part numerically integrated since the primordial de Sitter stage. The generated
spectrum of gravitons is also compared with the standard calculations where an abrupt transition, from
the early de Sitter to the radiation phase, is usually assumed. It is found that the stochastic background
of gravitons is very similar to the one predicted by the cosmic concordance model plus inflation ex-
cept at higher frequencies (v = 100 kHz). This remarkable signature of a “running vacuum” cosmology
combined with the proposed high frequency gravitational wave detectors and measurements of the CMB
polarization {B-modes) may provide a new window to confront more conventional models of inflation.

© 2016 Elsevier B.V. All rights reserved.
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Trabalhos desenvolvidos e em
desenvolvimento ...

* Relatividade Geral Algébrica e Numérica na
formulacao 2+2 (ex-estudante: Carlos Eduardo)

* gLISA: uma alternativa ao (e)LISA
(c/ Massimo Tinto e Marcio Alves)



Trabalhos desenvolvidos e em
desenvolvimento ...

* Pulsars NS: OGs etc (Samantha, Jaziel e César)
* Pulsars WD: OGs (Felipe e Jaziel)
* AE Agr (c/ Claudia et al)

* Fundos de OGs em cosmologias com decaimento
do vacuo (Marcio Alves e José Ademir Lima)

* Fundos de OGs de origem cosmoldgica em
teorias alternativas (Mariana (PhD) e Marcio
Alves)

* Etc ....
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