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I. Intro

a. 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 gravitational field, event horizon, space-time distortion, singularity, rotating black holes, and black hole unitarity.
II. Body

a. Gravitational field
i. Identical to the field produced by any other spherically symmetrical object of the same mass
ii. Don’t actually just “suck” everything in, an object can orbit a black hole indefinitely

b. Event horizon

i. “Surface” of the black hole

ii. Is a sphere on a non-spinning black hole

iii. Disk on a spinning black hole

iv. Imaginary surface where escape velocity is more than the speed of light

v. Once something crosses this it will never be able to leave

vi. Characterized according to three parameters:
1. Mass

2. Angular Momentum

3. Electric Charge

c. Space-time distortion

i. Objects in a gravitational field experience a slowing of time, called time dilation

ii. Near the horizon, time dilation increases rapidly
iii. To an observer an object appears to slow down, approaching but never reaching the event horizon
iv. From the viewpoint of the object time passes normally

d. Singularity

i. A place where the curvature of spacetime becomes infinite and gravitational forces become infinitely strong

ii. Singularity concepts will probably change in the future

iii. Cosmic censorship hypothesis

1. there are no naked singularities in the universe; all are hidden behind an event horizon and cannot be probed

e. Rotating black holes

f. Black hole unitarity

III. Conclusion

a. Black holes are currently one of the universes many mysteries. It is believed that if we could somehow harness a black hole’s power we could have clean, efficient power that would never run dry.
