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Semi-empirical mass formula
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The density dependence

' The uncertainty of symmetry \ at high density
. Density functional theories
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ab initio methods
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The ab initio calculations

25

20

Epnm [MeV]
7S

[E—
-

I. Tews , J. M. Lattimer, A. Ohnishi, and E. E. Kolomeitsev, Astrophy. J. 848(2017)105

— SCGF (2016)
— — Hebeler et al. (2010)
---- Lynn et al. (2016)
TT (2013)

GCR (2012)

GC (2010)

APR (1998)

FP (1981)

- Unitary gas (§,=0.37)

a
o

\
CNL g N\
7

| | I I | | 111 1 '\ 1

27/09/2019

0.1

n [fm™]

1



The tensor and short r'ange cor'r'ela'rlon ~ %

The repulsnon at
short range distance

The sfrong fensor Force
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Equahon of sfcn‘es of Pure neutron ma’r‘rer‘
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The Tensor' effecf in \ pure neuTr'on maﬂ'er' is very weak
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The short range cor'r'elaflon =3 % %z £ %7
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The Lagranglan oF Bonn po’renflals
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Unitary correlation oper'aTor' metho ‘% %z £ %7

~ Correlation operafor

UTHUY = En.

The Hamiltonian of NN in’rerac’rion

H = ZT+ZV@]

1<
The Hamiltonian after correla’red :

H = ul(i, ) Hu(i, j)

A A ]
= . . 0.0 0.5 1.0 1.9 2.0
= g T; + E Vi, 7)),  [fmi

The effective interaction '
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The mfmn‘e nuclear' maﬁer' 4% P 4

The equations of s’ra’re of nuclear maﬂ'er
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Pure neutron matter Asymmetry nuclear matter
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The present framework can reproduce the results of RBHF for PNM
For SNM, the Tensor cor'r'ela'non is |mpor'1'an1' at Iow densn'y r'eglon
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The pr'oper"l'les of nuclear' mat’rer' 1% %z £ %7
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Asymmetry nuclear matter Symmetry energy
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The symmetry energies from three Bonn potentials are different due to
the tensor effecfs on SNM
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The Direct URCA process will firstly occur at Bonn A potential due to
its largest symmetry energy.
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The properties of neutron star (% 3 K %7
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The maximum masses of neutron star are
The radii at 1.4Mo are less than 13 km
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Love number' ﬁ - idal defor'msabilify

2
-5
A:§k2c ) C = GM/RC2
0.16pr—rrrrr—rrrrrrryrrrrrrrrrrTTrTrTT 2000 pprr—r T T
3 e BonnA
0.12 1500-"._ —— Bonn B 7
; Bonn C
<'0.08 < 1000F .
0.04} 1 500-_ i
0.00bm Lo P P P T . L —— i .
%)OO 005 0.10 0.15 0.20 0.25 030 0.35 9_0 1.5 2.0 2.5
C M/M,

The tidal deformabilities at 1.4Mo are less than 400
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The tidal deformabilities with constraint of GW170817
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The properties of neutron star were calculated in
framework relativistic Hartree-Fock model with UCOM

The maximum masses and radius from Bonn potentials are
almost identical.

The properties of neutron star at 1.4Mo from three Bonn
potentials are distinguished due to their different density
dependences of symmetry energy.
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Neutron rich system

Stable nuclei
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Nuclear' maﬁer'

The parame’rerlza’rlon correla’rlon func’rlon
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Symmetry energy
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np potential T=0 case
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