
Astrophys Space Sci (2013) 346:267–271
DOI 10.1007/s10509-013-1427-0

O R I G I NA L A RT I C L E

Rip brane cosmology from 4d inhomogeneous dark fluid universe

I. Brevik · V.V. Obukhov · A.V. Timoshkin ·
Y. Rabochaya

Received: 13 March 2013 / Accepted: 18 March 2013 / Published online: 28 March 2013
© Springer Science+Business Media Dordrecht 2013

Abstract Specific dark energy models with linear inhomo-
geneous time-dependent equation of state, within the frame-
work of 4d Friedman-Robertson-Walker (FRW) cosmology,
are investigated. It is demonstrated that the choice of such
4d inhomogeneous fluid models may lead to a brane FRW
cosmology without any explicit account of higher dimen-
sions at all. Effectively, we thus obtain a brane dark energy
universe without introducing the brane concept explicitly.
Several examples of brane Rip cosmology arising from 4d
inhomogeneous dark fluid models are given.
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1 Introduction

The discovery of the accelerating universe has led to the ap-
pearance of new ideas/solutions in cosmology (Riess et al.
1998; Perlmutter et al. 1999). This mysterious cosmic ac-
celeration can be explained via the introduction of dark
fluid (see Bamba et al. 2012a for recent review) or via
modification of gravity itself (for review, see Nojiri and
Odintsov 2006, 2011). According to astronomical observa-
tions dark energy currently accounts for some 73 % of the
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total mass/energy of the universe and only 27 % of a com-
bination of dark matter and baryonic matter. Dark energy
proposed to explain the cosmic acceleration should have the
strong negative pressure and/or negative entropy.

The equation of state dark energy parameter is known to
be negative:

w = pD

ρD

< 0, (1)

where ρD is the dark energy and pD is the dark pressure.
According the present observational data value being

w = −1.04+0.09
−0.10 (Nakamura et al. 2010). For a universe

filled with phantom energy (w < −1 case) there are many
possible new scenarios for the end of such universe. Phan-
tom dark energy can lead to a Big Rip future singularity
(Caldwell 2002; Caldwell et al. 2003; Nojiri et al. 2005;
Nojiri and Odintsov 2003a, 2005; Capozziello et al. 2006;
Faraoni 2002; Gonzalez-Diaz 2004; Elizalde et al. 2004;
Singh et al. 2003; Csaki et al. 2005; Wu and Yu 2005;
Nesseris and Perivolaropoulos 2004; Stefancic 2004; Chi-
mento and Lazkoz 2003; Hao and Li 2005; Dabrowski
and Stachowiak 2006; Godlowski and Szydlowski 2005;
Sola and Stefancic 2005), where the scale factor becomes
infinite at a finite time in the future. Another possible
scenario is a sudden (Type II) singularity (Shtanov and
Sahni 2002; Barrow 2004; Nojiri and Odintsov 2004; Cot-
sakis and Klaoudatou 2005; Dabrowski 2005); Fernandez-
Jambrina and Lazkoz 2004, 2009; Cattoen and Visser 2005;
Barrow and Tsagas 2005; Stefancic 2005; Tretyakov et al.
2006; Balcerzak and Dabrowski 2006; Sami et al. 2006;
Yurov et al. 2008; Koivisto 2008), where the scale factor is
finite at the Rip time (for general classification of finite-time
future singularities see, Nojiri et al. 2005). However, a final
evolution without singularities is also possible. It occurs in
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