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Collapsar

Jet breaks out the stellar envelope




Event rate
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GRB remnant (GRBR)

Loeb & Perna 98, Wick, Dermer &
~ Atoyan 04, Dermer & Atoyan 06
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Energetics
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1. 3 decay
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Age/Energy dependence

KI, Kobayashi & Mészaros 04
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2. TP decay
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Diffusion
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3. Rl decay

*Ni < SN light curve
\ 1998bw: M(56Ni)~0.4M.,
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Figure 1. The jet in those GRBs which have accompanying supernovae must have at least
two components - a narrow highly relativistic jet responsible for the burst itself and a
broad subrelativistic outflow responsible for exploding the star and producing the %6Ni to
make it bright. The broad outflow extends to at least 1 radian. There may additionally
be a mildly relativistic outflow (not shown) from the cocoon explosion that contributes to
the afterglow and off-axis bursts.
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Decay properties

°°N1 Electron capture 6.1 day
(>10%*yr: Ion)

*°Co  EC (81%) 77.2 day
B+ (19%) (x5: Ion)
/N1 EC 35.60 hr

3+



RI decay model
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Spectrum
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Spectrum (RI)
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Summary
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