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Long GRB progenitor models

Sekiguchi & Shibata 2007
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BH + Disk (Collapsar)
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— Tidal spin up €7/l (van den Huevel & Yoon 2007)
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— Chemically homogeneous evolution &7/l (Woosley & Heger 2006, Yoon et al. 2006)
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» Einstein 12T\ (Shibata-Nakamura, BSSN)
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Luminosity [1 0”3 erg/s]

Luminosity [1053 erg/s]

T ' T
" e neutrino i —EE etneu:rmo
20T e antineutrino =1 Ea’t"n';‘fllt'”r:]'g;
i wtnedtinos —— i ANU~~A 0 0 1 F T e hEnetinos
I )
«
< | I
2T =1 T
| |:'“c,: ,I
— |
|‘ ]l =
. = L
' e
\ §=
|I J 5
N —
1 1 1 1

1400 1420 1440 1460 1480 1500 1520 1230 1260 1290 1320 1350

N : e neutrino
EP )E g e anitneutrino

Time [ms|
L ~ 10>3>*erg/s
| * GReffect [CkDEHLIRNE
/J.l W |« BHRREEBIZ vsphere A
w R T ﬁka’;‘ﬁ:hf\ﬁ'ﬁ r#:ilj

f o BE[EERET LTI FRIS
g ﬁ”ﬁﬁ ed  ESEMTEAADND

Time [ms]

20 |

15 |

10 |




GRB Jet [${ENBHH 7
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Future work
- KDOIRSENBAEIFEGE

— Umeda & Nomoto (2008), Okubo et al. (2009)
— Simulations on going
- BHERHE E DI Hypernova K5
— Za—bkYU/mEEE ZBD? (YS & Takahashi in prep.)
— SASI (Standing Accretion Shock Instability) & Z S DY ?

* Relax equatorial symmetry (Simulation on going)
« XOMDEEME
— Convection induced SN ?
— Milosavljevic et al. (2010)







Importance of BH spin

 Efficiency of exchange of gravitational binding energy : ~
0.01 (a=0) = ~ 0.4 (a=1)

 Disk properties : no neutrino trapping for a=0

— Efficient cooling = no/very-weak negative entropy gradient

— No convective activities, no time variability
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Rapidly rotating model

« Centrifugally supported, geometrically thick torus is
immediately formed because of rapid rotation

- Copious neutrino emissions (~ 10°* erg/s ) from the torus
« Convection is suppressed due to stabilizing epicyclic mode
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Code Validity (kxt#5 R %)

Luminosity [1053 erg/s]

t..=10ms t..=15ms _ _
l()() T T T 7T Il)[ T l- - lD _().3
1 1400:
] & —0.4
50 5 13 L
i =
3 l‘) o -()3
- e - Q)
0 S >
| = o2
! | 102
< 1 = ‘N
-0 ] ! c  Hol
- 1 g @
-100 _ sl N | AI 8 0
100 R e ML 1
] 0.y N’ v ;
1 g — 1y ™ .
50 — - Y2 & trino
] 8 Q 2 O | i
! i g 31, [nos
m 1 QL
(0 6 30 =
s & H9 o
> Q
-50 1 a 28 |
3 O ]
" € 27 cf“_'_'__
{ < w S [
-100 . I 26
100 =50 0 50 100 -100  -30 0 50 100 5 008
X [km]




erg/s|

53

Luminosity [10

L, /(c® dMgy/d0)

e B e A AR ——
' ' e neutrino
—_ e anitneutrino
—a—hkY | 4. T neuirinos —— |
VA / ~
0F | 5“/110‘/7\/,\ | ;
i Ll
LE
: |
|
|
0.1 |
: I ]
1300 1350 1400 1450 1500 1550 1600 1650 1700 1750 1800
Time [ms]
0.3F
02F
0.1F
P,
0 E = g
0 () o? 300 400

Time after BH formation [ms]

Neutrino luminosity (thin disk Phase)
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