Gamma Ray Bursts From Rotating
Collapsing Stars
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RE & (BfHE)

LEIWZEA
R E (R4L) . ANEX (R#) . LBE— (RfEH




7IRSA

1. GRB [2DLVT

GRB LB E /B F
X-ray Fare [2DULVYT

2. ETIJL

2ndary jet MM X-ray Flare
3. BEXE

IybDRAHE+ESFE
4. F&EDH




1. GRB [ZDLNVT

RED— @b, FEICRINGVERMNFYENTES
FHERADFERIRR

b SR F =10 erg

X EREIREMN LD Yk
(r~100)

FHmAIER TECoTULVS

—ERDGRBAEBFT E R FH LA E

Flux (f;) + constant

10
t (days after the burst)

Zeh et al. 2004

SN 2006aj
(12.4 d)

SN 2003dh
(22.1d)

y

(21.2d)
SN 2010bh

F SN 1998bw (20.3 d)

4000 5000 6000 7000 8000 9000

Rest Wavelength (A)

Chornock et al. 2010




GRB (D B RV g7+ X-ray Jt R E#R Zhang 2007

X-ray Flare

== )1 WIRPAVINE X i F 3
Late Phase [C Ty hAIEH

Normal decay

CHIEEDEREOBLTL S QML

>
b=
v
o
i
=
>
—

AR D EHHE
KRB O#BGEEMEL T, SRBEATEELN? ?




2. ETIL(SF)A)

 REEEDORIDEXHIID VDTS AL,
X LGRBZ 2Rk (collapsar, magnetar model

. First Jet A¥ GRB @) Prompt Emission %4 ik,

DIV DFEINGEFD

 BURDIVOUNERHIZES
(2ndary JetD FZ L)

Cocoon

FIiLDITIOOVDREDIEFES, HLLIEEEESE
a9—2NOzyNMEEBERE TS
Black Hole
2ndary Jet (33— %Gk
LiOEE (B S







g DT YEDIEE

#;Nao—om
It




p
P

Photosphere

Head of 2ndary jet

) —

13-14
catch = 10 (Cm)

FEALEZIRILE—
DRES, HHICED

Tail of first jet

Head of first jet




2 L = Vo
HIEFTHE
*E ?\'_"Eﬁ]’ EI’~]’;:"5[1|E,}|'§17JSE'I'§ + $E§TJ'§'I'§ Post Process (photospheric emission)

First Jet : tla’u = 30(5‘) T(tops, 1) = /X n(t*, s)op I'(t", s)(1 — B(t", s) cos8,(t", s))ds

2ndary Jet : (PRI E) Lis, = ac / DT costnd
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595 Collapsar Model
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High Resolution Shock Capturing Scheme
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