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Spherically Symmetric Compact Stars

We model compact stars with the
TOV-equation,
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To close this system of equations,
we need an equation of state
(EoS),

e =e(p).
Integrating the TOV-equation
yields mass-radius relations.
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Two-Flavour Quark-Meson Model

Two-flavour quark-meson (QM) Lagrangian
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2 Additional constraints: > aini(r) =0, pu + pe = g, and 68(?) = 0.




Mass-Radius Relations for Quark Stars

Mass-radius relations for quark stars o Zoom-in on mass maxima
1
Using the QM-model 2007 201
Lagrangian, we find .
175 = 197
eqm = equi(p). | S
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Hybrid Equation of State
Combine nuclear matter EoS with a quark matter EoS. We use
Akmal-Pandharipande-Ravenhall (APR) EoS®.
Q: When to change from nuclear EoS to QM EoS?
Choose the EoS which minimises the grand potential, ).

eapr(paPr), —papr(uB) < —pom(us)
e(p) =
equ(pam), —parr(pB) > —pam(LB).
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3A. Akmal et al. (1998) Equation of state of nucleon matter and neutron star
structure.



Hybrid Stars

The hybrid EoS
and the
TOV-equation
yields hybrid star
mass-radius
relations.

Small stable
branches with
QM-model core.

APR EoS yields a
superluminar
speed of sound at
large enough
energy densities.
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Unified Hybrid Stars

Another approach:
Interpolate APR
and QM between
number densities
Niower and Nupper-

Interpolation
introduces a choice
of when to stop
using APR and
when to start using
the QM model.
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Mass-radius relations for unified hybrid stars
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Outlook

A natural extension of this is to go beyond the QM two-flavour model. This
gives rise to interesting phenomena e.g. modelling a colour superconducting
phase.

This is up to Mathias to present — Stay tuned!



	Spherically Symmetric Compact Stars
	Two-Flavour Quark-Meson Model
	Mass-Radius Relations for Quark Stars
	Hybrid Equation of State
	Hybrid Stars
	Unified Hybrid Stars

