Accepted Manuscript

ASTROPARTICLE
PHYSICS

Primordial gravitational waves in running vacuum cosmologies

D.A. Tamayo, J.A.S. Lima, M.E.S. Alves, J.C.N. de Araujo

Pl S0927-6505(16)30169-4

DOI: 10.1016/j.astropartphys.2016.11.007
Reference: ASTPHY 2172

To appear in: Astroparticle Physics

Received date: 26 August 2015

Revised date: 6 June 2016

Accepted date: 20 November 2016

Please cite this article as: D.A. Tamayo, J.A.S.Lima, M.E.S. Alves, J.C.N. de Araujo, Primor-
dial gravitational waves in running vacuum cosmologies, Astroparticle Physics (2016), doi:
10.1016/j.astropartphys.2016.11.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.astropartphys.2016.11.007
http://dx.doi.org/10.1016/j.astropartphys.2016.11.007

Primordial gravitational waves in running vacuum
cosmologies

D. A. Tamayo?®, J. A. S. Lima®, M. E. S. Alves®, J. C. N. de Araujo?*

@ [Instituto de Fisica, Universidade de Sdo Paulo, Rua do Matdo, 05508-090, Sao-Paulo;
SP, Brazil
b Departamento de Astronomia, Universidade de Sao Paulo, Rua do Matao 1226,
05508-900, Sao Paulo, Brazil
¢Instituto de Ciéncia e Tecnologia, Universidade Estadual Paulistas. Sao José dos
Campos, SP, 12247-016, Brazil
4 Divisdo de Astrofisica, Instituto Nacional de Pesquisas Espaciais,

Avenida dos Astronautas 1758, Sao José dos Campos, 12227-010.5P, Brazil

Abstract

We investigate the cosmological production of gravitational waves in a non-
singular flat cosmology powered by a “running vacuum” energy density de-
scribed by py = pa(H), a phenomenological expression potentially
linked with the renormalization\group approach in quantum field
theory in curved spacetimes.“The model can be interpreted as a par-
ticular case of the class retently discussed by Perico et al. (Phys. Rev. D
88, 063531, 2013) whieh is, termed complete in the sense that the cosmic
evolution occurs betweentwo extreme 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 primor-
dial de Sitter stage. The generated spectrum of gravitons is also
compared with the standard calculations where an abrupt tran-
sition,.from the early de Sitter to the radiation phase, is usually
assummed. [t is found that the stochastic background of gravitons is very
similar,to the one predicted by the cosmic concordance model plus inflation
exceptjat higher frequencies (v 2 100 kHz). This remarkable signature of a
“running vacuum” cosmology combined with the proposed high frequency
gravitational wave detectors and measurements of the CMB polar-
ization (B-modes) may provide a new window to confront more
conventional models of inflation.
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