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What is a black hole?

What is the event horizon of a BH?

What is the evidence for a supermassive Black Hole at the 

centre of the Milky Way?

How can we image the event horizon?

The Africa Millimetre Telescope



First proposed by John Michell in 

1783-84

Every object has an escape velocity

For the Earth, it is 11 km/s

For a neutron star, it is about 0.8c

The event horizon is where 

In 1916 Karl Swarzchild worked out 

the solution to GR for a black hole

The “Swarzchild radius” is the same 

as the “event horizon”



In 1964 Edwin Salpeter suggested that the huge energy 

output from the centres of some galaxies could be due to a 

supermassive black hole

In the early 1970s, a series of papers by Martin Rees and co-

workers built on this idea

1974 - The Observatory



In 1974 Martin Rees 

proposed that active galactic 

nuclei may harbour 

supermassive black holes (                      

)

In the same year, a compact 

radio source, Sagittarius A*, 

was discovered by Balick and 

Brown using the VLA in New 

Mexico
Sag A* discovery image, 

at 8085 MHz using the VLA

8085 MHz=3.7cm



Since the late 1980s astronomers 

at UCLA and The Max Planck 

Institute For Extraterrestrial 

Physics (MPE) have been studying 

the motions of stars near Sag A*

There is now overwhelming 

evidence for a central 

supermassive BH (                           

)



We find

We are 8kpc from the centre of the MW

So, the size of the EH is 9.9 micro arc seconds

Resolution (in radians) is given by

At visible wavelengths, D~3.5km

At 21cm, D~1.33 million km

At 1mm, D~6,350 km

Millimetre wavelengths are the only way to image 

the event horizon!
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Having a millimetre telescope in Africa fills in 

an important part of the VLBI baseline



vital



The AMT will be built on Mount Gambserg in Namibia



x-axis = Frequency in GHz 1mm=300 GHz



The supermassive black hole at the centre of the Milky Way has an 

event horizon which subtends an angle of about 10 micro arc 

seconds

The only wavelength which can currently be used to image such tiny 

angles is millimetre waves using VLBI

Only dry places can do millimetre wave astronomy and there is 

currently no mm-wave telescope in Africa 

Mount Gamsberg in Namibia is the best site on the continent

The Africa Millimetre Telescope will provide a vital link in the world-

wide VLBI network to image the black hole’s event horizon


