An assignment

1. Assume that a neutron star is made only of neutrons at the saturation density n,=0.16 fm-.
If this hypothetical neutron star has the solar mass, M, what would be its radius R?

2. For the neutron star considered above, calculate the escape velocity and evaluate
the shortest possible pulsation period (below which matter escapes from the star).
3. For pure neutron matter (PNM), a Skyrme EDF provides the energy per particle (in MeV)
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where ©,, =t(1 — 1) + 3to(1 + x2) and to, t1, ta2, t3, o, x1, T2, x3,  are parameters defined by

to = —2490.23[MeV fm®] ¢, = 489.53[MeV fm°] ¢, = —566.58 [MeV fm®]  t3 = 13803.0 [MeV fm*13?]
xo = 1.1318 x1 = —0.8426 9 =—1.0 r3 = 1.9219 a=1/6

By numerically solving the TOV equation with the Skyrme EDF for PNM given above,
construct a plot of the “mass-radius (M-R) relation” and figure out its maximum mass.
(cf. Lecture 6) [m: neutron mass, n: neutron (= baryon, in this case) density]
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