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Shen: Relativistic Mean Field → ( )

Lattimer-Swesty: Skyrme
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LS - entropy

16

12

8

4

0

500 km

LS - |V|

FS - entropy

FS - |V|

3

x 10
9
 (cm/s)

2

1

0

 200

 400

 600

ra
d

iu
s
 (

k
m

)

2DLS
2DFS
1DLS
1DFS

(a)

 0

 2

 4

 6

 8

0 50 100 150 200 250 300
 0

 4

 8

 12

L
 (

1
0

5
2
 e

rg
/s

)

E
m

 (
M

e
V

)

time after bounce (ms)

(b)

L

E

LS νe

LS νe
-

LS νx

FS νe

FS νe
-

FS νx

 100  9(c)

Nagakura et al.(2017)

•

–



time after bounce (ms)

 0.1

 1

 10

 100

100 150 200 250 300
 0

 3

 6

 9

T
a

d
v
/T

h
e

a
t

χ

time after bounce (ms)

(c)

Tadv/Theat

χ
LS

FS

Nagakura et al.(2017)



 0

 100

 200

 300

 400

 500

 600

 700

 800

 900

 1000

 0  50  100  150  200  250

Sh
oc

k 
ra

di
us

 [
km

]

Time after bounce [ms]

1D  
2D-H-1
2D-H-2
2D-H-3
2D-H-4
2D-H-5
3D-H-1
3D-H-2
3D-H-3

Takiwaki et al.(2014)

•
( )

•

(Nr ×Nθ ×Nφ)× (Nǫ ×Nθν ×Nφν
)

(384× 128× 1)× (20× 10× 6)

(256× 64× 96)× (16× 6× 6)

– : ∆t = min (dr, rdθ, r sin θdφ), 1/16

– : Nr ×Nθ ×Nφ ×Nǫ × (Nθν ×Nφν
)2

144 1536MPI 3072MPI
72

( 400ms/ )



3D

•

( )



• 1D

– ( )

( )

• ray-by-ray



•

–

–

–

• /

–

–



 0.2

 0.6

 1

 1.4

 1.8

 2.2

 4  8  12  16

T
im

e 
pe

r 
on

e 
st

ep
 [s

]

Nφ

Collapse phase
Bounce phase

Post-bounce phase

•
( )

• FX10 256 × 64 × 96 × 16 × 6 × 6
(2048MPI,16threads, ∼30GB)

• 256× 64× 96× 16× 6× 6

(3072MPI,8threads, ∼10GB)



(Shen et al. ’98, Furusawa et al. ’15)

ρ 105 ∼ 1015.5g/cm3

T 0.1 ∼ 50 MeV

Electron Fraction Ye 0.01 ∼ 0.55
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