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vealing structural evolution of the burst with and indicating transition from 
a collimated relativistic outflow to spherical non-relativistic outflow during 
this period. 

5 .  Short-hard gamma-ray bursts 

Swift’s discovery of the first afterglows from short-hard Gamma-ray bursts 
is being followed by a systematic study of short bursts through X-ray, op- 
tical and radio afterglow measurements of multiple short bursts. (Fox & 
Roming, 2007, Barthelmy, 2007, Levan, 2007, Zane, 2007, and references 
therein). Their distance scale (z i 0.1) and energetics (E> erg) are 
now established, and they have been revealed definitively as a cosmological 
phenomenon. The short bursts have been found among old stellar pop- 
ulations in elliptical galaxies, galaxy clusters and the outskirts of younger 
galaxies and the absence of associated supernovae appear to rule out an ori- 
gin in the deaths of massive stars. This is in contrast to the now accepted 
view of the origins of long-duration gamma-ray bursts (GRBs), whose host 
galaxies, redshifts, and associated supernovae are all consistent with the 
collapsar-supernova model. 

The effect of these discoveries has been to strongly favour the compact- 
object merger model for short bursts. The observed properties point to 
coalescence of a compact-object binary, either neutron star-neutron star 
or neutron star-black hole (King, 2007) and enabling the prospects for 
gravitational-wave detection to be re-assessed (Hough, 2007). 
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