
In the late 1960’s, Stephen Hawking and Roger Penrose invented a new mathematical model that was based on Einstein’s general theory of relativity, which proposed the idea of singularities in the universe. Not only this, but it also showed that singularities are not just a rare mathematical curiosity, but are a fairly common feature of general relativity. Some aspects used to describe a black hole are its creation, gravitational field, event horizon, space-time distortion, singularity, rotation, and black hole unitarity.
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A black hole is created when a dying star can no longer produce enough energy to support its own mass and collapses upon itself, making its density and gravity greater within a small area and increasingly deforming the space around it until nothing can escape its gravitational pull, not even light. At this point a singularity is formed, and matter and energy collapse to a density beyond the limits of known physics.
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The gravitational field of a black hole is identical to a field produced by any other spherically similar object of the same mass. Contrary to popular belief, they don’t just “suck” everything in; an object can actually orbit a black hole for an indefinite amount of time.


The “surface” of a black hole is called the event horizon, even though you can’t touch or see it. What it really is, is an imaginary surface, past which, escape velocity becomes more than the speed of light, and, once through, an object will never be able to leave. Since all black holes are essentially the same, each is categorized by three parameters of their event horizon: mass, angular momentum, and electric charge.
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An object caught in a black hole’s gravitational field would experience a slowing down of time, called time dilation, which increases rapidly as it nears the event horizon. To a distant observer, a falling object would appear to slow down and never quite reach the event horizon, turning darker and darker red as it did so, until it could no longer be seen right before it reached the event horizon. From the perspective of the falling observer time would appear to pass normally and they would pass the event horizon and reach the singularity in the center in a finite amount of time.

A singularity is at the center of every black hole, and is a point where the curvature of spacetime becomes infinite and gravitational forces become infinitely strong. The Cosmic Censorship Hypothesis states that there are no naked singularities in the universe, and that all are hidden behind an event horizon and cannot be probed.

On rotating black holes, the event horizon is flattened out into a disk shape, while on non-rotating black holes they take the shape of a sphere. Also, the singularity inside a rotating black hole is expected to be a ring, while a non-rotating black hole’s singularity comes to a point. If an observer were to fall into a non-rotating black hole their fate would almost certainly be spaghettification (which means exactly the way it sounds) the fate of an observer falling into a rotating black hole is still unknown.
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