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$% CSC phases in the context of NS and quark stars
have been studied in extensive detail, including

the 2SC and CFL phases.

*The NJL model and its extension to CSC is a

popular effective model for investigating dense
QM.

*However, the reliability of its results is challenged
by cutoff artifacts which emerge if T/u are of the

order of the cutoff energy scales.

In this work, we explore the astrophysical
implications of the renormalization group-
consistent (RG-consistent) NJL model.
(arXiv:2408.06704.)

We extend the model with a repulsive vector
interaction and vary the value of the diquark and

vector couplings.
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NJL Model

We model quark matter within an NJL model with a diquark interaction, allowing for the formation of CSC condensates.
Following the recent advancement for a RG-consistent description of the NJL model.

Removes artifacts of the conventional regularization.

Provides a consistent investigation of the phase structure at high chemical potentials.
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Constraining the Model Parameters
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All astrophysical constraints
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We investigated a range of astrophysical properties of compact stars in the context of CSC phases using the |
-~ NJL model with a RG-consistent treatment. "

- Change in response to variations in the #y, and 1, parameters.

f Adjusting the 7y, and 71 parameters signiticantly influence the stiffness of the EoS and, consequently, the MR
| of the resulting compact stars.

- Self-bound

i Pure 2SC star configurations.

Gravitationally bound stars

- CFL phase is generally stable (except at high #y).

;" This enable us to set constraints on the existence of CSC phases in neutron stars and emphasize the _
importance of incorporating CSC phases into neutron star models to meet astrophysical constraints
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This limit serves as a criterion for
gravitational stability during a sudden
phase transition in a neutron star

If (Ae/€e) exceeds this limit,
the star cannot maintain hydrostatic
equilibrium and becomes gravitationally
unstable.
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