
Black holes

Timeline of black hole discovery
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Formation of a black hole
..occurs when gravity becomes so immense that not even light can 

escape! This is due to a concept known as escape velocity: the speed 
required to escape the gravity of a body and enter its orbit. For Earth, 
this is 11km/s; for the sun, it is 600km/s; for a neutron star, that 
reaches a whopping ½ the speed of light. And in case you haven’t 
guessed, for a black hole, this figure equates to or exceeds the speed 
of light!
There are a number of ways gravity can become so immense, including…
• The death of supermassive stars
• The collision of two or more stars in a binary system, causing 

gravitational collapse.

Types of black hole
There are quite possibly an infinite 
number of black holes in the 
observable universe. Scientists assign 
three main label to blackholes, each 
based on their ‘massiveness’.
Stellar black holes: 3-10 stellar 
masses.
Intermediate black holes: 100-1000 
stellar masses.
Supermassive black holes: millions of 
billions stellar masses.
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Death of a black hole
• Black holes do not last forever.
• We can forecast into the distant future an era in the 

universe where black holes exist as the only ‘normal 
matter’- Black Hole Era. 

• We can calculate the remaining lifespan of a blackhole, 
using an ingenious equation known as the Hawking radiation 
equation. 

• ‘Virtual particles’ ‘pop’ into empty space all the time and 
then immediately annihilate each other. When this 
happens on the outside of black holes, due to the intense 
gravity, rather than coming together and destroying each 
other, they get pulled apart, one entering into the black 
hole and the other into space to become a ‘real particle’, 
taking with it its energy (Hawking radiation). This 
eventually adds up to mean the black hole loses mass in a 
very slow and gradual process. 

• It takes a supermassive black hole 10100 years to fully 
end!

: 

Crazy facts
• It is hypothesised that there can 

be ‘micro blackholes’- smaller 
than one stellar mass and 
sometimes even the size of an 
atom!

• If you  were to be travelling 
inside of a black hole feet-first, 
as you neared the event horizon, 
the gravity acting on your feet  
would be billions of time greater 
than the gravity acting on your 
head. Because of this, your body 
would be stretched to kilometres 
long, albeit you would only be the 
width of a single hair: a process 
known as spaghettification. 

• The closer you move to a black 
hole’s event horizon, the slower 
time passes. This means, if you 
were to be travelling inside a 
black hole, to an outside 
‘observer’ (obviously they wouldn’t 
be able to see you since even light 
cannot escape), you would appear 
to stop, however, for you, you 
would watch time speed up and 
see all of time play out before 
you. 

• Ton 618 has been classified as an 
‘ultramassive black hole’, at 100 
billion stellar masses!
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An artists impression of two stars colliding.

A diagram stating the basic 
features of a black hole
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