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How the bulk properties of 

nuclear matter influence neutron 

star observables? 
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Different nuclear models produce very

similar neutron star parameters

What is the connection between the
microscopic parameters of the nuclear matter
and neutron star observables? 

What is the reason behind this? 

How can it be circumvented? 

What can be learned from neutron 
star measurements? 
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Are there microscopic parameters which influence

the M-R diagram more strongly than others? 
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 Astrophysics: These are the most important components of the

nuclear models from the compact star perspective

 Nuclear physics: These are the parameters which can be inferred from

the M-R diagram the easiest
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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

Asymmetry energy 32.5 MeV

Incompressibility Landau mass

The effective mass and Landau mass are not independent!
The can not be fitted simultaneously
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Fit for Landau
mass

Fit for effective
mass
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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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 The β-equilibrium
 Maximal mass increases little
 Maximal radius is greatly increased
 The effect is very similar for different scalar interaction terms

 The maximal neutron star mass and radius is linearly dependent on
 Nucleon effective mass
 Symmetry energy
 Compression modulus
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 This is the reason of the masquarade problem in this model

 The nuclear effective mass dominates the behaviour of the M-R 
diagram

 Very precise observations are required to see the effect of the
other paramteres
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 The maximum star mass in the model can be linearly
tuned using only the nuclear Landau mass

 The maximum measured neutron star mass can be 
used to determine the correct nuclear Landau mass

 Similar linear relations can be established for the
radius of the maximum mass star, and for the mass
and radius of the maximum radius star
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