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· Twin paradox
· Inertial Frame of Reference – A Frame of Reference that remains at rest OR is moving at a constant speed in a straight line.  The Laws of Physics work here.
· Pseudo (fake) forces work in non-inertial frames of reference

· The General Theory of Relativity was made to work in inertial and non-inertial frames

· Gravity is switched off when you are in a frame of reference that is freely falling in a gravitational field
· Space time is flat in inertial frames of reference
· Space time is curved by gravity (aka non-inertial frames of reference)

· The General Theory of Relativity says:
· A set of all possible events is a 4 dimensional curved spacetime

· Gravity is the curvature of the spacetime

· Energy, momentum, pressure and stress (and everything else) creates gravity
· Gravity slows down clocks even if they’re not moving (depends on how strong a gravitational field it’s in)
· Gravity contracts rods even if they’re not moving (depends on how strong a gravitational field it’s in)

· If something is moving it is heavier than when it is not moving

· Gravity obeys the speed limit of the Universe (the speed of light)

· For example, it takes 8 minutes for light AND GRAVITY (force) to travel from the Sun to the Earth
· When the gravity of something changes, you get ripples in the fabric of spacetime, and they travel at the speed of light

· Gravitational waves/radiation

· Moves at the speed of light and are ripples in spacetime

· Gravitational radiation can be detected via clocks slowing down

· Gravitational spectrum – Collection of all possible energies of gravitational radiation
· Schwarzschild (aka Point Mass aka Black Hole) Solution – Simplest solution in Einstein’s theory of gravity

· As you get closer to a point mass, you cannot escape

· Event horizon – Imaginary sphere that you cannot see past (into)
· Point masses are called Black holes
· Point mass is also called a singularity

· Stuff “freezes” (clocks stop) outside the black hole’s event horizon
· Black Hole (aka Schwarzschild) Radius Formula – ( 2gm ) / c2
· Event horizon radius for a typical black hole is 9km
· Event horizon stuff is applicable for all objects that are spherically isotropic

· If the Sun were to turn into a black hole that was the same mass as the Sun nothing would happen (aka we would not get sucked in, etc.)
· Orbital Precession – The planets’ orbits are attracted to other planets and this is why they shift (aka slowly orbit the Sun)
· Einstein explained that planets’ orbits precess
· Science has 2 purposes:

· 1. Explain hat is observed

· 2. Predict things that no one has observed/imagine

· Light responds to gravity

· Einstein was 36 by the time he figured all of this out

· You only need to use Einstein’s theory of gravity for:

· The whole Universe (aka cosmology)
· Neutron stars

· Black holes
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