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* Nearly a year on....
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Ultra-long prompt emission * Leicester
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GRB PULSE EVOLUTION R. Willingale © 2011
Shell Ejection
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RESULT 1:

The later pulses
occur further from
the GRB than the
earlier pulses, and
the pulses of
“normal” long G

Bs.
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Evolving afterglow emission " Leicester

Swift/XRT data of GRB 130925A

cyan: WT settling - blue: WT -red: PC Made 27 SpeCtraa
fitted as evolving
power-law, cooling
break, and
evolving thermal
emission.

Only the evolving
PL gave sensible
results.

Count Rate (0.3-10 keV) ()

This is expected
from dust
scattering.
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RESULT 2: The late-
time emission was
fainter than normal,
and was not from
the external shock.

The limit on external
shock emission Is
much lower than
seen from normal
GRBs.
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What we need to explain

Why the prompt emission lasted so long.

Why the external shock was so weak.
SED modelling shows that this can’t simply be a result
of low density, it also requires that more of the initial
energy is radiated as prompt than in normal GRBs.
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Our proposed model

Deceleration radius (Raq1)
Max GRB duration = Rg1/c

..

Shells interacting Shells that would

here give prompt interact here inject

emission energy to the afterglow
EEICEN)
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Our proposed model

Deceleration radius (Rg2)
Max GRB duration = Rg2/c

Shells interacting Shells interacting
here give prompt here give prompt
emission emission
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Rq is small: T90 is ‘long’, afterglow has a plateau
(if the central engine keeps emitting).

Ra is large: T90 is ‘ultra-long’ (if the central engine
keeps emitting), little/no afterglow plateau.

ObservatiOnal Suppor’[: Tplateau,end i Tultralong

Th|S prediC’[S a |Ower Eafterglow/Eprompt ra’[iO in the
ultra longs, as seen.

Large Rq implies low density: blue supergiant?
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