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Where would you go to if swallowed by a black hole? 
 

A black hole is a tiny region of space into which a huge amount of matter has been packed. This leaves 

nothing that we can see, but we can feel the effects of the enormous force due to its gravity reaching out 

into the space around it. 

 

Black holes are the corpses of giant stars, born at least ten times bigger than our Sun, that have run out 

of fuel and died. A star shines by “burning” hydrogen, fusing it into helium. Although the star may contain 

enough hydrogen to burn for billions of years, eventually it will run out of gas. When this happens the 

core of the star cools, the core pressure drops, and the force acting to support the outer layers of the 

star is reduced. The perfect balance of internal forces is now disturbed and the inward force due to the 

gravity of the stars gas overwhelms the outward pressure and the outer layers of the star collapse; it’s 

like somebody has pulled the floor away. As the outer layers rush inwards they compress the core of the 

star, squeezing it tighter and tighter, until it can’t be squashed any further. The inrushing gas then hits 

this solid core and bounces off in a massive explosion we call a supernova. 

 

This explosion is so powerful that the force of it can compress the core of the star even further. This 

concentrates the mass of the core into such a small space that the force due to its gravity is so strong 

that it swallows itself! Most of the mass of the star is squeezed into a single point, creating a black hole. 

It is hard to picture the immense forces at work during their creation, but you would need to squash the 

entire mass of the Earth, that’s around 6000000000000000000000 tonnes, down to the size of a garden 

pea for it to turn into a black hole. 

 

It's impossible for us to imagine a place where mass has no volume and space stops, but that's what it is 

like at the centre of a black hole. We call this point a singularity; it is the region at which the strength of 

the force due to the gravity of the black hole increases without limit. We currently have no theories that 

can describe what it’s like at the centre of a black hole. All our ideas fail before we get there. 

 

The fact that the singularity, a point occupying zero volume, can appear as a hole in space is explained 

by the idea of an escape velocity. Although the force due to the gravity of the Earth keeps us firmly in 
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place, we could imagine throwing a stone into the air fast enough for it to leave the atmosphere and fly 

out into space. We call this speed an escape velocity. The escape velocity of our stone on the Earth is 

around eleven kilometres per second, more than ten times the speed of a rifle bullet. Within a certain 

distance of the singularity, the gravitational pull is so strong that not even light can escape its grip. This 

distance is called the event horizon. The event horizon is not a physical boundary but the point-of-no-

return for anything that crosses it. It is the distance from the singularity where the escape velocity is 

greater than the speed of light. Hence nothing can escape because nothing in the Universe can travel 

faster than light
1
. An astronaut a safe distance away would see a “black hole” with an obvious edge in 

space. 

 

Black holes are truly black. Light that passes the event horizon gets swallowed and is trapped by the 

intense gravity of the black hole; once swallowed the trapped light can never escape. When we talk 

about the size of a black hole we are referring to the size of the event horizon. The more mass the 

singularity has when it is formed, the larger the event horizon and the bigger the black hole appears. 

 

If the gravity of black hole is so intense, why don’t they act as cosmic cannibals, gradually sucking up 

everything in the Universe? It is true that when anything crosses the event horizon there is no escaping 

the intense gravity of the black hole. But farther away things do not get pulled to their doom. A planet at 

a safe distance will orbit the black hole; much like the motion of the planets around the Sun. Well beyond 

the event horizon the gravitational force felt by an object is the same as when the black hole was a star. 

The black hole contains the same mass as its parent star, it's just compressed, and at these distances 

the gravitational force simply depends on how much mass there is. 

 

If black holes are invisible, how do we know they exist? Although we can’t see black holes directly we 

can detect their effects on the things around them. The light from a star that passes close by a black 

hole will be deflected by the intense gravity with the black hole acting like a lens, warping the light. This 

‘gravitational lensing’ can produce noticeable effects as we look at the star through a telescope. 

Furthermore, a star that wanders too close to a black hole will be captured and torn apart. As the outer 

                                                
1
 See the answer to the question ‘What’s the speed of dark?’ 
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layers of the star flow into the black hole’s ‘accretion disc’, a region where matter is not instantly 

swallowed but remains captured by the gravitational pull of the black hole, the gas "slingshots" around 

and around heating up as it is compressed. This whirlpool of super heated gas and dust emits intense 

bursts of x-rays that are easily detected by satellites in orbit around the Earth. We know that 

supermassive black holes are present at the centres of most galaxies. Recent observations have 

revealed a black hole at centre of our own galaxy with a mass four million times greater than that of our 

Sun. 

 

What would happen as you approach a black hole? Here on Earth the gravitational force due to the 

mass of the Earth is pretty much the same on your head and feet. However, as we approach an average 

mass black hole the force due to its gravity changes very quickly and the force on your feet would be 

very much stronger than the force on your head. Your feet would be pulled away from the rest of your 

body and you would be spaghettified; stretched out into a long thin tube like a stick of spaghetti! You 

would be dead, long before you crossed the event horizon, having been spaghettified on the way. Your 

stretched and heated remains would be drawn towards the singularity. 

 

What happens next we don’t know. The singularity is the place where all the matter that formed the 

black hole has zero volume, and space and time have no meaning. Some scientists think that as the 

singularity is approached both space and time contract for the infalling material. Viewed from outside the 

black hole your remains would move slower and slower, falling forever, frozen in time. A second 

possibility is that the singularity warps space, producing a “wormhole” in the Universe. Your remains 

would be sucked through the wormhole and spat out at a different place and time. However, this is pure 

conjecture; our theories cannot take us to the centre of a black hole. All I know for sure is that my 

spaghettified remains won’t care! 


