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S U PE RM AS S I V E  B L AC K  H OL E S  

S . FAR R E L  
( U n i v e r s i t y  o f  S y d n e y ,  A u s t r a l i e )  

While it is widely accepted that most (perhaps all) galaxies host a supermassive black hole in their 
centres, how these black holes form is not understood. It is thought that they may have formed through 
the mergers of intermediate mass black holes with masses in the range of ～100 – 100,000 times the 
mass of the Sun. However, observational evidence for the existence of black holes in this mass range has 
until recently been lacking. The best candidates are the class of ultraluminous X-ray sources, which are 
extragalactic X-ray sources that are located outside the nuclei of their host galaxies with X-ray 
luminosities that exceed the theoretical Eddington limit for a stellar mass black hole but are below those of 
supermassive black holes. The Eddington limit is a function of the black hole mass, and so these 
luminosities have been interpreted as evidence for intermediate mass black holes. However, the bulk of 
ultraluminous X-ray sources have luminosities low enough that they can be explained via mild super-
Eddington accretion or beamed emission. The brightest of these objects – the “hyperluminous” X-ray 
sources – have luminosities above 1E41 erg/s that cannot be easily explained without intermediate mass 
black holes. Here I will describe the multi-wavelength observing campaign targeting ESO 243-49 HLX-1, 
the most luminous ULX currently known and the strongest candidate intermediate mass black hole with an 
estimated mass of 10,000 Msun. I will also present the results of a recent study into transient behaviour in 
ULXs that shows that the bulk of the population are unlikely to be explained via hyper-accretion onto 
stellar mass black holes with masses between ~10 – 30 Msun. 
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