PHYSICS

Relativity
The History of Relativity

· Newton’s Theory of Gravity – 1687

· Einstein’s Special Theory of Relativity – 1905 … Motion is Relative, c is Constant

· General Theory of Relativity – 1916

· Comparison of Newtonian vs. Einsteinian
· Newton thought Gravity was a force across empty space
· Einstein thought Gravity was equivalent to curved space & space was not empty

· Speed of light: c = 300,000,000 m/sec - speed of all matter and energy - the speed limit of the universe

· Maxwell showed that all Electromagnetic Waves to travel at 300,000,000 m/sec

· Speed of Gravity waves: Newton thought infinite, Einstein thought c

· Equivalence Principle
· GRAVITY – MOTION - CURVATURE OF SPACE
· Free Fall on earth at 9.8 m/sec2 feels like no gravity, weightless
· Acceleration in outer space at 9.8 m/sec2 feels like gravity, weight
The Basics of Relativity

· Space is not empty
· filled with structure
· structure is “spacetime”
· it is 4 dimensional
· it is curved - Curvature of Space explains Gravity and orbits of planets
· it is twisted - Frame Dragging of rotation of planets explains Twisting of space

The Tests of Relativity

· Starlight Deflection
1919 – Eddington watches solar eclipse in South America and Africa to see a star appear when it is known to be behind the Sun – showing curvature of space

· Mercury’s Perihelion Precession 
Newton is off by 43 arcseconds - Einstein corrects Newton by 43 arcseconds

· Gravitational Redshift 
Einstein predicted frequency shift of light moving away from earth being pulled by gravitational waves


· Gravity Probe B Gyroscopes 
The best spherical gyros ever made measure curvature of space from earth and frame dragging of earth[image: image1.png]
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