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On some analytical solutions of inflationary models
with DBI tachyon field
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Cosmological inflation provides solutions to some problems in standard cosmology. Many different scenarios
of inflation have been proposed. The generally accepted and the most commonly used approach is that the
inflationary phase can be described by a single scalar field. One of the interesting possible mechanisms for
inflation is based on the dynamics driven by the tachyon field θ [1, 2]. The dynamics in this model can be
described by an effective Dirac-Born-Infeld (DBI) type Lagrangian. A specific property of different models is
determined by choice of the potential associated to the tachyon field, motivated by the string theory.

The usual manner of analyzing inflationary dynamics (in both tachyon and canonical scalar field cases) is
based on slow-roll regime/approximation. Although the slow-roll approximation can simplify the system of
equations, the numerical procedure is still necessary for finding its solution [3]. Also, the properties and
predictions of the model greatly depend on a type of potential.

In this work, we consider some specific criteria which can provide analytical solutions of the dynamical equa-
tions. Having in mind that the Hubble parameter (H) is a decreasing function of a tachyon field, we find
the analytical solutions of the exact dynamical equations (without slow-roll approximation) for some specific
cases (H(θ) ∝ θ−2, H(θ) ∝ sin−2 θ, etc.), which have not been considered so far. In addition, we calculate
the Hubble hierarchy slow-roll parameters. In order to compare predictions of the model with observational
data we calculate the values of the most important observational parameters for inflation, in the slow-roll
regime, i.e. the scalar spectral index (ns) and the tensor to scalar ratio (r). We compare the obtained results
with the Planck 2018 data [4]. Parameterization of observational parameters, via the number of e-folds (N ),
is introduced [5] for some specific cases ofH(θ).
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