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Introduction: The accelerated expansion of the universe is still a mystery as the cause of it remains unknown even after a decade of its discovery. Out of many 
explanations, introductions of a scalar field as a component of the universe is  a popular choice.. In this work, we study tracker phantom dark energy models with a 
general parameterization of the scalar potentials. Our analysis also considers the scenario of having both phantom field and the cosmological constant as the dark energy 
components. A detailed statistical analysis with current cosmological observations shows an increase in the value of the Hubble parameter due to the presence of 
phantom dark energy but it can not alleviate the Hubble tension completely. Our results using Bayesian methods suggests a decisive evidence in favor of a phantom field 
over a positive cosmological constant, although the possibility of a negative cosmological constant cannot be ruled out hidden in the dark sector.
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Tracking Condition

A set of initial conditions has been 
obtained using the initial condition and 

the equations are introduced in an 
Boltzmann code class (v2.9).
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Observational Constraints

We have used the aforementioned Boltzmann 
code class and the MCMC sampler montepython 
(v3.3), together with the following observations:
Pantheon, BAO (BOSS DR12, 6dFGS,, eBOSS
DR14 (Lya), and WiggleZ , SH0ES, SDSS LRG
DR7, SDSS LRG DR4 and WiggleZ and a 
compressed Planck likelihood.
Three different models, cosmological constant 
(Λ), phantom DE (φ), and the phantom DE with 
cosmological constant (φ + Λ) has been studied 
for different combinations of the active 
parameters.



● We have studied the tracking behavior of the phantom dark energy models and analyzed its dynamics under a general 
parameterization of the phantom field potential.

● The sufficient and necessary condition for the phantom field to have a tracking behavior involves just one active parameter.
● Different class of solutions has been studied and we found that scaling solution does not exist for the phantom models.
● Although we find a noticeable shift of the central value of the  Hubble parameter but it is not enough to solve the Hubble tension.
● We have done Bayesian model comparison for three different models, cosmological constant (Λ), phantom DE (φ), and the 

phantom DE with cosmological constant (φ + Λ).
● We found that data favor the existence of phantom DE over the positive cosmological constant.
● The main result is that a negative cosmological constant can not be ruled out while there is a phantom scalar field component.
●  It will be interesting to investigate multicomponent DE models with at least one phantom scalar field.
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