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Ordinary Phase Transition

P
One-component matter

Maxwell-type PT

Phase coexistence
conditions:
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Maxwellian-type phase transition causes
a density jJump inside the star
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Possible phase transitions in the matter at high daesity
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2 &

Z.F. Seidov (1971)

M ~1.4M,

R~ 10-14 km

ECS in the
core is a
MYSTERY':
soft’?
moderate?
stiff?
Adapted from D.G. Yakovlev

~{3-9)p,

pp=2.8x10" g/ee=
nuclear density

p,=4x10" g/cc=
neutron drip




More than one conserving charge — Gibbs PT
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Interacting phases
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Phase Transition

Change of angular Maximum mass of Gravitational
Supernova
momentum (starquake neutron star energy releas
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third family

neutron stars

white dwarfs
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Mass-radius diagram for hybrid stars

Phase transition: 20k

Nuclear Matter
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Values of B are in MeV/fih
EQOS for pure nuclear matter is from Douchin & Haémastron. Astrophys., 380 151-167 (2001)
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What is the structure of the stars at special poirit
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The stars have different quark cores but very simdr envelope



The conditions for the envelope to remain unchangeal varying B:

OVT-equations of equilibrium

Phase equilibrium
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The whole set of the equations:
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All the quantities in
main equation refer

oP
to quark phase only! 1

i The main equation
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This is the main equation. If it fulfilled at sorpeint, the whole mass M and radius R of the
star will remain constant with small changes ifPBy attention that dropped oufrom the
main equation! Thus this property does not depenthe parameters of star’'s envelope.
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Open questions:

Other (non-linear) EOS as the solution of the mairquation?
Other topology of fixed-points because different erelope?

Calculations with non-linear quark EQOS:
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Linear EOS (P being a linear function of p) is char-
acteristic of a simplest bag model of quark matter that
assumes massless quarks, but it also holds with very high
accuracy for more realistic bag model with massive s-quark
(Zdunik, 2000). Zdunik and Haensel A&A 551, A61 (2013)

The existence of special point means that the hybrid stars with the same Mass and

Radius can have nevertheless absolutely different inner structure depending on EOS




