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Massive Neutron stars
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The 6GW190814-2.6M; object
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GW190814: Gravitational Waves from the Coalescence of a 23 Solar Mass Black Hole
with a 2.6 Solar Mass Compact Object
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The possibilities of 6GW190814 , % %] ]’

A heavy neutron star including the deconfined QCD matter
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Density-dependent CDFT
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New DDRMF parameterizations
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Density-dependent RMF model

The Lagrangian of DDRMF model
Lop= Y ¥, [7“ (ié’u —Lu(pB)wp — Fp(pB)v“ﬁﬁ) - (M —Ts(pp)o — Fa(pB)g?)] vi

2

1=p, N

1 1 o, 2
+ 5 (0"00,0 = m20?) + 5 (950,86 — m3s?)
! pv 1 5 p 1 DUV 1 o, ~H
— ZW W + 5 MW" — ZR R, + 3MpPub’

The density dependent coupling constants

for 6 and ® mesons
Li(ps) =Ti(ppo) fi(z), with fi(z) = a;

for p and 6 mesons

1+ bi(x + d;)?
1+ CZ'(:E + di)27

r = ,OB/pBOa

I'i(p) = Li(ppo)exp|—ai(z — 1)].

30/08/2020 Jinniu Hu®@online



Density-dependent coupling constants

il k2

DD-LZ1 DD2 DD-ME1 DD-ME2 DD-MEX DDV DDVT DDVTD
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The saturation properties of SNM

DD-LZ1 DD2 DD-ME1 DD-ME2 DD-MEX DDV DDVT DDVTD

pBO[fm_3] 0.1585 0.149 0.152 0.152 0.1518 0.1511 0.1536 0.1536
E/A[MeV] -16.126 -16.916 -16.668 -16.233 -16.14 -16.097 -16.924 -16.915
Ko[MeV] 231.237 241.990 243.881 251.306 267.059 239.499 239.999 239.914
Esym[MeV] 32.016 31.635 33.060 32.31 32.269 33.589 31.558 31.817
L[MeV] 42.467 54.933 55.428 51.265 49.692 69.646 42.348 42.583
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The Strong vector potentials
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The equations of state of neutron star ‘% ,’«{;j P %)ﬁ

Pressure vs. energy Pressure vs. density
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The stiffer EOSs will generate larger speeds of sound

data from: R. Abbott et al. (LIGO Scientific, Virgo), Astrophys. J. 896, L44 (2020)
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The mass, radius, density relations
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The tidal deformabilities of neutron star ‘% f{;j P %)ﬁ
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data from: R. Abbott et al. (LIGO Scientific, Virgo), Phys. Rev. Lett., 121, 161101 (2018)
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Summary

The properties of neutron star were investigated with
DDRMF parameterizations.

The second object of GW190817 cannot be excluded as a
neutron star consisting of hadron matter.

The precision measurements of tidal deformabilities of
2.0Mo neutron star will be much helpful to constrain the

EOSs

The exotic phases in the core of neutron star will be
further studied.
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