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»core-crust transition density: When the density
lower than a specific value, the outer core of neutron
star becomes unstable under the density fluctuation.
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No vacuum effect or no self-consistent vacuum treatment
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mPA method in nonlinear RHA ‘

» The interacting Lagrangian is written as:

Lint =07, (10" = gow* — g, + b + %(l + 73)A")
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Where

U(¢,w) = —2gruw?d® + g2¢ /3! + g3g* /4!

The Lagrangian counterterms™ to renormalize the infinite
nucleon self-energy is
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* 3. A. Chin, Ann. Phys. 108: 301 (1977)



mA method in nonlinear RHA
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* D. B. Serot and J. D. Walecka, Adv. Nucl. Phys. 16: 1 (19806)



B RRPA method in nonlinear RHA ‘

» The interacting polarization is determined through the
Dyson equation :
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Dielectric function: =det 1— T

» The transition density , the largest density determined by

e, = det[l — Dp(q)L(q,q0 =0)] <0,
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where ¥, = M; — M.  Renormalizationat 2 =10, 2?



mA method in nonlinear RHA
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h Results and discussion ‘

Model | g5 | 95 | 9w | 92 | 93 |gow| €3 [M*/M| pi | & | Riq |[Myg" /Mg | Mys™ /Mg
RHAnlc|7.72(4.03|8.45|25.19|21.16{ 0.5 | 0.0 | 0.782 |0.081]300{13.62| 2.048 2.03
RHAn2c|7.59{4.06/7.96|35.58(39.24| 0.5 [-4.3| 0.800 |0.081|270{13.44| 2.012 1.91
RHAn3c|7.47(4.10{7.39|51.11|88.90{ 7.0 |-9.0| 0.820 [0.079]240{13.35| 1.975 1.72

- Main parameters of RHAnc Models and prop-
erties of nuclear matters and neutron stars. My5"" is the
maximum neutron star mass in RHAn Models mthc}ut y
The masses of o, w, and p mesons are 512, 783, and 770
MeV, respectively. The saturation density py = 0.16 fm >
and binding energy per nucleon Ep, = —16 MeV at satu-
ration. The transition density p;, incompressibility «, and
radius H; 4 of 1.4M5 star are in units of _fm;_"i.. MeV, and
km, respectively.
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‘ Results and discussion ‘

> A simplified €L by neglecting the Coulomb interaction ,
photon polarization and the crossing coupling terms

€l =|_1 ‘E‘d‘?{nsﬂ - nfr” | l.l +4dmdﬁnf " o z{dm _I_dﬂ]nl_]
— 41+ 24, 111 )ded o, 115,

> The difference between M ( ?)at 2=0and 2 is not small,
their effects on the  depart in sharp contrast.

> M 2, which is of the same sign of I , shifts the zero

point of the dielectric function to a larger density, that is,
the transition density = grows clearly with the rise of
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‘ Results and discussion ‘
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The crust melting induced phase change d¢, in GWs of a BNS

merger with each star of M*=1.3 /M © and R=12.5/11.3/11.7

[12.7 km for the EOS Skl6/APR4/SLy4/MPA1. The core-crust

transition density is n,...



‘ Results and discussion ‘

» The fraction of the crustal moment of inertia Al/l can be
derived as™:

Al 287P,R* (1 —1.673 —0.65%)
s ﬁm, g - C2 B (7)
2P;(1 + 58 — 143?%), _,

pi M 2 32 I

x [1+

where Al is the crustal moment of inertia, | is the total
moment of inertia, B = GMys/Rc? is the compactness

parameter, and Mys and R are the neutron star mass
and radius, respectively.

Reproducing the pulsar glitch condition: Al/I>=7%
* J. M. Lattimer and M. Prakash. Phys. Rep., 333: 121 (2000)
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. Summary .

» A strong correlation between m, and p, overwhelming the
uncertainty of the nuclear EOS in the RHAn models;

» Our research indicates that merely adjusting the symmetry
energy and/or slope within reasonable regions is difficult to
achieve Al/l 2 7%; Increasing m; makes it easier to
achieve this goal.

» The nonlinear RHA models generally consistent with
astrophysical observations and can be further improved.
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