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We want to argue that the
rapid decay phase of the
afterglow (X-rays), is nicely
described as the spin down of a
slowly rotating black hole
(Blandford-Znajek mechanism)
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Small Break for theory
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TABLE 2

pin o

f BH

h

Jinita T-’rotb Pre-SN M ﬁna]f Fe core® JFe core agy

Mass/Model (10%ergss™') (kms™') Type® M WR®  Magnetic Field® (M) (M) (10%7 ergs s71) (ms) (3 M)
160E .....ocoueenn. 2.5 255 RSG no 15.57 1.84 523 0.20 (1.8)
160F .....coeune. 3.3 325 WR 1.0 no 8.97 1.35 318 0.18 (1.1)
160G......o....... 2.5 255 RSG yes 15.66 1.50 9.6 7.0 0.05
160H.................. 3.3 325 WR 1.0 yes 9.18 1.45 9.8 7.9 0.03
1601 ... 3.3 325 WR 0.3 yes 12.21 1.65 55.3 1.5 0.26
160J ... 4.1 400 WR 0.1 no 14.20 1.56 1290 0.06
160K.......cooun.n. 4.1 400 WR 1.0 no 8.58 1.52 399 0.21
160L ... 4.1 400 WR 1.0 yes 8.68 1.52 14.9 5.6
160M................. 4.1 400 WR 0.3 yes 11.94 1.55 53.3 1.4
160N.......coeenn. 4.1 400 WR 0.1 yes 14.17 1.78 121 0.85

Why

not a slowly rotating
black hole




Small Break for theory

« Stellar mass black hole
slowly rotating
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Small Break for theory

. Stellar mass black hole Erot> 10°% erg
slowly rotating (¢ =¢.1)
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Small Break for theory

Loosing Energy as .......
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Small Break for theory

Loosing Energy as ...
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Can This Be observed
Luminosity?
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Zoom in the rapid decay phase
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From 343 Long GRBs

30% had this sign
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Duration of a GRB depends on
the magnetic field strength
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Easy to explain
Ultra Long GRBs
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From the timescale
we can estimate the
magnetic field strength
at the black hole
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phase is not 1o
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The Rest 70%
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Summary

30% of Long Cil%Bs show signs
0
Black Hole Spin Down

Duration of a GRB depends on
the magnetic field strength



