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EoS
Solve TOV equations at given

central energy density

Mass
Radius



PRESSURE Of 

Nuclear matter

Weight of upper layers
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Relativistic corrections

Assumptions: spherical symmetry, isotropy, static

We need the equation of state for numerical integration: 
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EoS
Solve TOV equations at given

central energy density

Solve TOV  equations for increasing
values of central energy density. 

M-R diagram

Mass
Radius



Parameter Value

Saturation density 0,156 1/fm3

Binding energy -16,3 MeV

Nucleon effective mass 0,6 MN

Nucleon Landau mass 0,83 MN

incompressibility 240 MeV
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Incompressibility Landau mass

The effective mass and Landau mass are not
independent!
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Proton and neutron

Scalar meson self
interaction terms

Vector mesonExtra terms

Nucleon effective mass
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Landau mass fit

Effective mass fit

Effective
mass

Best fit produced by
changing the effective mass

Modified Walecka-model fitted on the
effective mass value of the original
Walecka model

Kmodified=240 MeV < Koriginal=560 MeV
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Fit for Landau mass

Fit for effective mass
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K=240 MeV

K=247 MeV

K=334 MeV

K=240 MeV

K=437 MeV

K=482 MeV

K=563 MeV
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Fit for Landau mass

Fit for effective mass

Best FIT!
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Calculate the M-R diagrams corresponding to the modified Walecka
model fitted to different values of Landau (effective) mass
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Plot maximum star mass as function of Landau-mass

Almost linear

Gives a good approximation for
maximum star mass independently
from the scalar interaction terms
used just based on the value of
nucleon effective mass
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The same can be done with maximum mass star radius

Almost linear

Gives a good approximation
for maximum mass star
radius independently from the
scalar interaction terms used,
just based on the value of
nucleon effective mass



Péter Pósfay , ELTE, Wigner  RCP 

Almost constant in the range when the fit converges
(the model is fitted on the Landau mass, to get the
realistic neutron star mass )
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Almost constant in the range when the fit converges
(the model is fitted on the Landau mass, to get the
realistic neutron star mass )
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