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Equation of State of Neutron Star Matter in
Uniform Strong Magnetic Fields

CHEN WeilV LIU Liang-Gang’
I(Depa:rtment of Physics, Jinan University, Guangzhou 510632, China)
2(Department of Physics, Sun Yat-Sen University, Guangzhou 510275, China)

Abstract The Walecka model is extended to the neutron star matter, and in it’s mean field approximation, the properties of
neutron star matter consisted of proton, neutron and electron in uniform strong magnetic fields are studied. It is found that the
equation of state (EOS) becomes stiffer in some degree, and the ratio of neutron increase evidently while the one of proton and
electron decrease with the magnetic field being stronger. The influence of the magnetic to the EOS is smaller than the one to the
fractions of the particles. The pressure of the neutron star matter is calculated by hydrodynamics and thermodynamics respective-
ly. The stronger the magnetic field is, The more adjacent the curves of pressure depicted in these two ways are, and they are in

superposition completely when the magnetic field is 10"T.

Key words uniform strong magnetic field, neutron star matter, equation of state, mean field approximation
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