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NS Tidal deformability from GW
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Possibility of A measurement
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First detection of GV from a BNS
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First event of Multi-messenger Astronomy
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Measurements of A in GW 170817
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Measurements of Radii in GWI170817

Abbott et al. (LSC and Virgo), PhysRevLett.121.161 101
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Universal relations for A\
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NICER observations
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Implication of PREX 2 and NICER Obs.

PREX 2 - PhysRevLett.126.172502 (2021) Neutron skin thickness, Rn-Rp = 0.278 +/- 0.078 (exp.) +/- 0.012 (theo.) fm
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Implication of PREX 2 and NICER Obs.
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Constraints on Equation of State

prefer soft EoS: GW 170817, strangeness
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Study on EoS w/ Bayesian in MMA

Likelihood

EoSs NS properties
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GW170817 vs. PSR J0030+0451

GW170817 (EoS-insensitive)
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Posteriors w/ Piece-wise Polytropic EoSs

Reference for Piece-wise Polytropic EoSs : Read et al. PRD 79, 124032 (2009)
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Nuclear Symmetry Energy
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KIDS Energy Density Functional

KIDS Energy density functional form Phys. Rev. C 97,014312 (2018)
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KIDS Parametrization = (0 — po)/(3p0)

N-1
S(p) = %;—;g(p O = Toym(p)+ Y B &(p,0) = Eo + lKOXZ + §Qo x* +0G%),
§=0 i=
: S(p) = J + Lx + 1 Kgymx® + tQymx® + LRy’
Ox~),
€ fq/} 5/5 ,I E — 7 + (x )
{. . LT e \ Kr=Keym - (6+Qo/Ko)L
R e R I | VP
¢ 5/,
0(2 o) "ZF,/} "/"fa ’ Q-ZZO/

6

e l

s & '
AL A \ T- 75,.",,,\
L

0(1"'0 , fuznlAC'qu Sa"uYa/{7'“ Jl%/rf/’/'g. [bo
T, lcmetic E SD,. £, ‘FP \

) -~
‘P 4f 5 Sf/ gf l‘nylﬁ,d

2 /<%+lz%'

[’ 7
’ B o (37,
It works well. - PhysRevC.100.014312 A A1/
. Sh . ,
P3/ ) 'gﬁé —/o}oo \&97‘“ 6725/)0-/,

Coym, o - Kuetle tdf. p~°



L[MeV] J[MeV] QO[MeV] Ko[MeV]

Ktau[MeV]

Qsym[MeV]

EO[MeV] = —16.01*3:8

|
|
|
|
|
|
|
|
I
I
I
I
I
I
I
I
1

Bayesian analysis for nuclear symmetry energy
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Lambda-Radius relation
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Application to HIC @ RAON

Experimental Systems
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KIDS-DJBUU
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Application to Heavy lon Collision

DJBUU simulation w/ KIDS
based on M.Kim’s
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Posteriors depending on DET status
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Final Goal: EoS w/ Bayesian in MMA

EoSs
(model-
dependent
parameters)

Sampling

Obs. Data
(GWY, X-ray,
etc.)

NS properties
(M,R,\, etc.)
Finite Nuclei

(B.E., Rch, ARnp,
etc)

Likelihood

MCMC

or
Nested Sampling

Posteriors :
M,R,\, etc.

(Raon, DJBUU) —”/ L’ KS)’m’stm,etC.
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Summary and future plans

|.  Neutron Star is an ultimate testing place for physics of dense matter.
- Multi-Messenger Astrophysics : analysis on GW, LMXB
-  RAON : Heavy lon simulation (DJBUU)

2. Precise estimation of NS masses and radii is important for studying dense
nuclear / stellar matter

- More observations from BNSs and/or NSBHs via GWs
3. Future plans
- Bayesian inference w/ hyperons, etc., and RMF model, FRG, etc.
- Uncertainty Quantification for BNS merger and HIC
- Acceleration with Deep Learning and/or multi-cores/GPU
- Consideration of the spin and the magnetic field of NS

- Towards next generation GWV detectors
30



our attention.
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