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http://upload.wikimedia.org/wikipedia/commons/d/df/Sun_in_X-Ray.png
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Initial angular s11.2 N13
velocity

0 rad/s Performed Performed Performed

0.3rad/s Performed

0.5ras/s - Performed

1.0rad/s Performed Performed Performed

2.0rad/s Performed performed ‘ Performed ‘
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s2/ O=0rad/s

R 2 | e

(or need long-term sim.)

EoS : LS-K220

resolution :
384(r)x64(0)x128(yp)

Neutrino Transport :
Ray-by-Ray:IDSA
+Leakage

Hydro:
HLLE, 2nd order




4 ™
Standing Accretion Shock Instability(SASI)

Scheck+ 2008
Pressure_\é\’&ve
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s2( 0=2.0rad/s

a0

t= 0081 ms

Explode !
Spiral
Dominant

EoS : LS-K220

resolution :
384(r)x64(0)x128(p)

Neutrino Transport :
Ray-by-Ray:IDSA
+Leakage

Hydro:
HLLE, 2"d order




/Spiral SAS| Mode

66
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Blondin+2007

Top: angler velocity, red->rapid, black-> slow
Left: pressure , blue->higher, white->lower




" Liner analysis of spiral mode
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Cylindrical geometry

Rapid Rotation=> Rapid growth rate




s2/ ()=2.0rad/s 2D

Explode !

3D effect is important

EoS : LS-K220 X
resolution :
384(r)x128(8)

Neutrino Transport :
Ray-by-Ray:IDSA
+Leakage

Hydro:
HLLE, 2" order




" Shape of the explosion ?

t= 0250 ms

Strong
expansion
Is found at
equatorial
plane




a Does rotation affect the shock revival?
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/Shape of the explosion

Entropy ‘ t= 0290 ms Entropy t= 0250 ms

Strong N13R2.0 S S27.0R2.0
rotation | s

" 1000 km SO 1000km

E tropysll.z RO t= 0220 ms .
Low-mass accretion

Neutrino driven convection

High- mass accretion
spiral SASI
High Mass accretion rate




(BRENEREMS

. Za—FY /R, MEAEDOREL=>
REXA

o RBATBEAORELL M Rov, B4
DM, BxR) =>FE1, RE2

3. —RHENMERORE (KVavyNs b
TCEIRXNVE—D=2—F"Y /O
=>KHAZ A, BOZA




™

-

B Luminosity[10"51erg/s]

[
]
o

—_—
n
-

50

More complete set of Neutrinos Reactions
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Liebendoerfer et al 2005

Sn and VE

General relativistic simulation
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Our newest version of IDSA

ecp,aecp,eca,csc,nsc,pap,nes,nbr

Newtonian Gravity

For simple spherical computation, the result is rather
consistent
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Comparison of the shock radius
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/Summary

Entropy t= 0220 ms Entropy . _ t= 0290 ms Entropy t= 0250 ms

" 1000 km N " 1000 km " 1000 km
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g Future Prospect
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For early
evolution,

Newtonian
=>optimistic
Effective GR
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Full GR is
Important




" How energetic s that? \
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/Quantitative consistency bwn, Sim. and LA. A

1) $27.0 3D-R20

4000 . . .
3D-R00, 100 ms
3500 3D-R10, 100 ms =1 m=0 ——
$27.0 3D-R20, 100 ms =1 =] ——
L | -1 m|
2 o 10 =2 m=0 ——
£ 2500 r 1 ] =2 jm[=1 ——
~ 2000 t 1 | ﬂ 1=2 [m|=2
o
= 1500 f 102 F | L “fp\ /|
~ i
o 1000 f - S l
" 500t ] '
O 10'3 1 I i 1
-500 . ! . . 0 50 100 150 200 250
0 50 100 150 200 250 Time after bounce [ms]
Radius [km]

| =2000=>
_iner analysis w=150 [rad/s]

. 'rs] not_cog’ftant n simulation w=25 [rad/s]
Where Is r*; Suppression by convection?

- /

Geometry Is spherical




e

-

M1—-Closure

[
]
o

—_—
n
-

tn
o

al
—Eid =0l

B Luminosity[10"51erg/s]

6

Time
Liebendoerfer et al 2005

Sn andVE

General relativistic simulation

150

_’E'e

iy

“\-*_; ------------- 1 25
1 20
1 15
1 10
15

0

0.3

Newly Develéaed M1-Closure code

ecp,aecp,eca,csc,nsc,pap,nes,nbr

Newtonian Gravity

For simple spherical computation, the result is rather

consistent

/

Average Energy[MeV]




s

Luminosity[10°52erg/s]

Luminosity[10°52erg/s]

T 2EF
:
P24t

c22f

32

3r

28

2_

181

1.6

Nordhaus+ 2010
1D

0.1

Mass accretion rate[M_s/s]

;'-l- 1D.ﬂ.51uln COUICh+ 20i2

[ —— 1D, 0.7km

=== 2D, 0.5 km
2D, 0.7 km
3D, 0.7 km

Mass accretion rate[M_s/s]

0.8

" 2D vs 3D study with Light bulb Method

3-‘3]*'Hanke+ 2012 )
[ < 400 -

251 5 800

20}
11.2-1D

151 %11.2—2[)

1.0F | ]

Luminosity[10°52erg/s]

005 010 015 020 025 030 035
Mass accretion rate[M_s/s]

3D >2D

Nordhaus+2010, Dolence+2013
2D > 3D

Hanke+2012, Couch+2012

™




Shock radius [km]

Shock radius [km]
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/Viscosity as the hidden parameter
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