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Where have we gone…

We learned that everything we learned in Physics II leads to
the conclusion that all inertial observers will measure the speed
of light in a vacuum to be c = 2.99× 108m/s.

We learned that the above fact is not compatible with our
previous concept of relativity, the one we know from everyday
life that says if you are traveling down a highway 60 miles per
hour and the car next to you is traveling in the same direction
at 65 miles per hour, from your perspective in the car, they are
traveling at 5 miles per hour.

By accepting what mathematics and theory were telling us, we
could come to conclusions that agreed with experiments but
radically disagreed with our everyday experiences.
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Special and General Relativity

Relativity teaches us that:

Time and Space are not separate but are part of something
greater called spacetime.

How fast you move through space e�ects how you measure
time relative to someone else moving at a di�erent speed.

Events that one observer see as being simultaneous are not
simultaneous to another observer moving at a di�erent speed.

The closer you are to a gravitational body (the stronger the
field) the slower your clock ticks.

Gravity warps spacetime in such a way that light rays, which
have zero mass, are ”bent” as well.

General Relativity predicts, and observations have confirmed,
that some gravitational bodies ”collapse into themselves” to
form blackholes.

Link
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Special and General Relativity

Relativity teaches us that:

Blackholes represents a complete warping of spacetime.

GR with observations finds that our universe began as such a
singularity which experienced a ”Big Bang”.

There was no ”before” the ”Big Bang” since time and space
began at the ”Big Bang”.
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Special and General Relativity

Why is our ”common sense” so wrong?

We evolved to deal with a world in which our fastest speeds
were 25 mph, where we experienced no substantial di�erence
in gravitational fields, where we had no way of knowing about,
let alone measuring, the behavior of subatomic particles.

Relativity’s lessons about the true nature of space and time
were important, but it was also a lesson to humanity on a
philosophical level: that our evolved sense of how reality
should be is a very small narrow glimpse of a much larger and
far more fascinating reality.

Link
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Special and General Relativity

Advances in Chemistry and Astrophysics taught us that the
elements which we are made of were created in the explosions
of stars billions of years ago.

The universe is just under 14 billion years old, our sun and the
Earth is just under 4.5 billion years old.

We are creatures composed of dead stars who look up into the
night sky at billions upon billions of stars, most of which have
planets, some of which may have life forms who are also
looking up at their night’s sky.

Relativity predicts that we may never be able to travel to the
stars physically, but at least we can understand them
mathematically.

Link

Link
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Special and General Relativity

Once we knew what to look for, signs of relativity were everywhere:
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That’s not all, not even close…

Relativity alone would have been the most radical revolution in our
understanding of the universe since Newton’s Principia.

Something even more radical was being revealed around the same
time…
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�antum Mechanics

Relativity can be seen as a completion of classical physics and
the deterministic vision some philosophers took from it.

Yet there were a number of ways in which physics was ge�ing
the universe wrong, and the only way to get it right was to
accept the concept of quantization of energy.

The study of the consequences of this quantization culminated
in Schrdinger’s equation.

This equation describes the behavior of objects probabilistically.
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