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Quasi-Rip universe induced by the uid with inhomogeneous equation of state.
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We investigate a specic model for a dark energy which lead to the Quasi-Rip cosmology. In the Quasi-Rip model the
equation of state parameter w is less than −1 in the rst stage, but then in the second stage is larger than −1. The
conditions for the appearance the Quasi-Rip in the terms of the parameters equation of state are received.
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Introduction

The discovery accelerated expansion of the universe
led to the appearance the new theoretical models in the
cosmology (for recent review see [1,2]) and signicantly
changed our view of the fate of the universe. Recent observations suggest that the universe is dominated by a
negative-pressure component named dark energy (dark
uid). Such quintessence/phantom dark energy proposed to explain the cosmic acceleration should have
the strong negative pressure. It can be characterized
by an equation of state parameter w, which is the ratio
of the pressure to the density: w = ρp . Its equation of
state parameter w is smaller than −1.
The condition w < −1 corresponds to a dark energy
density that monotonically increases with time t and
scale factor a. There are the some interesting possible
scenarios concerning the fate of the universe, including
Big Rip [3-4], Little Rip [5-12], Pseudo-Rip [13] models. These models are based on the assumption, that
the dark energy density ρ is a monotonically increasing
function.
In this paper we are interested to study the cosmological model in which the dark energy density ρ monotonically increases (w < −1) in the rst stage and then
monotonically decreases (w > −1). At rst stage it
takes the place the disintegration of bound structures,
but then at the second stage the disintegration process
will stop, and the already disintegrated structures have
the possibility to be recombined. This scenario in the
cosmology was called the Quasi-Rip [14]. Note, that
models for which ρ is not monotonic are physically less
plausible, and it is more dicult to make any sort of
general statement about such models.
The aim of this article is to examine the inuence
of dark uid equation of state explicitly dependent on
scale factor w and Λ to the occurrence of the QuasiRip.

Dark uid with inhomogeneous equation of
state in the Quasi-Rip model

Let us consider an explicit model of the Quasi-Rip.
We choose to the energy density ρ as a function of the
scale factor a. The simplest function ρ can be given
[14]:

ρ = ρ0 aα−β ln a ,

(1)

where ρ = ρ0 at xed time t0 , α and β are both constants. The derivative of the energy density with respect to cosmic time t is equal:

ρ0 = ρH (α − 2β ln a)

(2)

0

where H = aa is the Hubble rate. We assume, that
our universe is lled with an ideal uid (dark energy)
obeying an inhomogeneous equation of state [15]:

p = w (a) ρ + Λ (a)

(3)

where w (a) and Λ (a) depend on the scale factor a, p
is the pressure. Let us write down the energy conservation law:

ρ0 + 3H (p + ρ) = 0

(4)

Taking into account (2-4) we obtain:

ρ (α − 2β ln a) + ρ (1 + w (a)) + Λ (a) = 0

(5)

Let us express from the equation (5) w (a) and suppose, that the cosmological constant Λ is proportional
to the square of the energy density, that is:

Λ (a) = γρ20 a2(α−β ln a) ,

(6)

where γ is a some constant. Using (6), one obtains:

w (a) = −1 − γρ0 aα−β ln a + 2β ln a − α
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(7)
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If we require β > 0, then the extremum of ρ is a maxiα
, then the parameter is equal:
mum. It is at a = exp 2β

Conclusion

The Quasi-Rip model has an unique feature different from Big Rip, Little Rip and Pseudo-Rip. All
w (a) = −1 − γρ0
(8)
these models arise from the assumption, that dark energy density is monotonically increasing. They lead
Consequently, if we take an ideal uid, obeying an
to the dissolution of all bound structures. As distinct
equation of state (3) and (5), then obtain the solution,
from these models in Quasi-Rip model this assumption
which realize the Quasi-Rip (1). Note, that such Quasiis broken. Our universe has a possibility to be rebuilt
Rip is caused exceptionally with cosmological constant
after the rip. In present work we have built the QuasiΛ. Let us solve the equation (5) about Λ and choose
Rip universe induced by the dark uid with inhomogethe parameter w (a) in the view:
neous equation of state. It is shown, that the QuasiRip cosmology can be caused exceptionally with the
δ β ln a−α
w (a) = −1 −
a
,
(9) cosmological constant or the parameter . It would be
3ρ0
interesting to understand if Quasi-Rip cosmology may
be mapped with dark energy uid cosmology mimickwhere δ is a constant. We obtain the expression:
ing string-landscape features [16]. From another side,
the role of viscosity in Rip cosmology may be also relδ
(10) evant in Quasi-Rip picture [17].
Λ (a) = −ρ0 aα−β ln a (α − 2β ln a) −
3
α
2

In this case the Quasi-Rip is caused in the part w. The
future behaviour of our universe depends on the particular model parameters α and β . Thus, we explored
the equation of state (3), which gives the Quasi-Rip.
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È. Áðåâèê, Â. Â. Îáóõîâ, À. Â. Òèìîøêèí

Âñåëåííàÿ Quasi-Rip, èíäóöèðîâàííàÿ æèäêîñòüþ ñ íåîäíîðîäíûì óðàâíåíèåì ñîñòîÿíèÿ
Èññëåäîâàíà ñïåöèôè÷åñêàÿ ìîäåëü òåìíîé ýíåðãèè, êîòîðàÿ ïðèâîäèò ê Quasi-Rip êîñìîëîãèè. Â ìîäåëè Quasi-Rip
ïàðàìåòð w íà ïåðâîé ñòàäèè ýâîëþöèè ìåíüøå −1, à çàòåì, íà âòîðîé ñòàäèè ýâîëþöèè, áîëüøå −1. Ïîëó÷åíû
óñëîâèÿ äëÿ âîçíèêíîâåíèÿ Quasi-Rip â òåðìèíàõ ïàðàìåòðîâ óðàâíåíèÿ ñîñòîÿíèÿ.
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