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Correspondence between fermionic field and other dark energies
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Abstract In this work, we have considered different candi-
dates of dark energy such as tachyonic field, DBI-essence,
hessence, k-essence and dilaton dark energy in the frame-
work of f-essence cosmology and investigated the conse-
quences for their co-existence. Also we have reconstructed
the potential functions and the scalar fields in this scenario.
The potential function can be directly obtained in terms of
fermionic kinetic term and fermionic Lagrangian density.
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1 Introduction

In Cosmology, the investigation for the constituents respon-
sible for the accelerated periods in the evolution of the uni-
verse is of great interest. Previously it was believed that the
universe is matter dominated. Recent observations of type
Ia supernovae (SNIa) indicate that our universe is now un-
dergoing an accelerating expansion (Perlmutter et al. 1999;
Riess et al. 1998). This direct evidence of cosmic accelera-
tion seems to change the entire picture of our matter domi-
nated universe. Some other observations, such as cosmic mi-
crowave background fluctuations and large scale structure,
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provide an indirect evidence. The mysterious dark energy
with negative pressure has been proposed as a cause for the
current accelerated phase of the universe. Present cosmolog-
ical observational data suggest that universe is dominated by
this dark energy with 70 % of the total. So the feature of the
universe naturally depends on the nature of the dark energy.
The most natural candidate for dark energy is Cosmological
Constant with fixed equation of state (EOS) w = −1. If it
is quintessence then −1 < w < −1/3 and if it is phantom
then w < −1. The constant EOS w = −1 is called phan-
tom divide. There are some dark energies which can cross
the phantom divide from both sides. There are other dark
energy candidates namely tachyonic field (Sen 2002), DBI-
essence (Martin and Yamaguchi 2008), hessence (Wei et al.
2005), k-essence (Armendariz-Picon et al. 2001), Quintom
(Cai et al. 2010) and dilaton dark energy (Lu et al. 2004)
which drive acceleration of the universe.

Recently several approaches were made to explain ac-
celerated expansion by choosing fermionic field (Myrza-
kulov 2010) as the gravitational sources of energy. Ribas
et al. (2005), investigated whether fermionic field, with a
self interacting potential that depends on scalar and pseudo
scalar invariants, could be responsible for accelerated pe-
riods during the evolution of the universe, where a matter
field would answer for the post inflation decelerated peri-
ods. Fermionic field behaves like an inflation field for the
early universe. In the recent years, the k-essence model has
received much attention, where it is still worth investigat-
ing in a systematic way the possible cosmological behav-
ior of the k-essence. Now recently, a new model named as
g-essence was proposed by Yerzhanov et al. (2010) which
is a more generalized version of k-essence. In fact, the
g-essence contains, as particular cases, two important mod-
els: k-essence and f-essence. Note that f-essence is the
fermionic counterpart of k-essence. Jamil et al. (2011, 2012)
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