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Lagrangian density of many-particle system of  p,n.σ,ω,ρ,δ
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Relativistic mean-field approach
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Parametric EOS for nuclear matter  
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Parameters of RMF theory  

, , , , ,a a a a b cσ ω δ ρ

( 0 )α =Symmetric nuclear matter Saturation density 0( )n n=

* ,N Nm m= γ 0 (1 ) Nm= −σ γ

0

0
0 0

00

( ,0)( , ) , ,N
n n

nd n Bm f f
dn n A=

α=

εε α
= = + = Binding energy per baryon

( )2 2
0 0 0

0

1 ( ) ( )ω = + − + −σN F Na m f k n m
n

2 2
0 0 0 0 0( ) ( )N F Na n m f k n mωω = = + − + −σ

0( )
2 2 30 0

0 02 2 2
0 0

( )2
( )

Fk n
N

N

N

m k dk bm c
a k m

−
= − −

+ −
∫

σ

σ σ σ σ
π σ



Parameters of RMF theory  
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Parameters of RMF theory  

Parameters σωρ σωρδ

aσ , fm2 9.154 9.154

aω , fm2 4.828 4.828

aδ , fm2 0 2.5

aρ, fm2 4.794 13.621

b , fm-1 1.654 10-2 1.654 10-2

c 1.319 10-2 1.319 10-2



Properties of asymmetric nuclear matter



Properties of asymmetric nuclear matter



Characteristics of β-equilibrium npe- plasma
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Characteristics of charge neutral and β-stable npe- plasma



Symmetry energy 



EOS of neutron star matter in nucleonic phase



0 0( ) ( )NM QMP Pµ µ=

MFTσωρδ + MIT-bag  

Maxwell’s construction

Parameters of deconfinement phase transition

B  - bag parameter



Parameters of deconfinement phase transition
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EOS with quark deconfined phase transition



Neutron stars with quark core

TOV  equations



Neutron stars with quark core

3/ 2crλ = MeV/fm369,3B ≈

MeV/fm369,3B <3/ 2λ >

MeV/fm369,3 90B≤ ≤3/ 2λ ≤

MeV/fm390B > Unstable QP



Neutron stars with quark core



Catastrophic conversion due to deconfined phase transition

16,77R ≈ km
km4,38coreR ≈

13,95R ≈ km



Catastrophic conversion due to deconfined phase transition



Summary

The account of δ-meson field results in reduction of phase 
transition parameters, 

The density jamp parameter  λ , that has important significance 
from the point of view of infinitisimal quark core stability in neutron 
star, is increased.

In case of bag parameter values                              the condition
λ>3/2 is satisfied, and infinitisimal quark core is unstable.

For                               the quark phase is unstable.     
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