Special Relativity

Einstein stated his postulates early in the 20th century.


1.
The laws of physics apply to all inertial systems. (An inertial system is one which has a constant velocity , e.g. a laboratory on Earth)


2.
 In all inertial systems the speed of light is always observed to be the same.

This leads to the results that


1.
moving clocks run slow (by a factor 

)


2.
moving lengths are contracted in the direction of motion (by the factor 
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3.
moving objects have more energy and are more massive, such that
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where mo is the rest mass.
The Energy Equation
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If v is small compared with c, a binomial expansion of the bottom line gives
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The second term is the kinetic energy of a body moving with speed v, fits with Newtonian mechanics and applies to small relative speeds (practically up to about 40% of c).

The Momentum Equation
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The energy and momentum equations can be combined in two important ways.
1.
By combining the momentum and energy equations to eliminate m, we have
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2.
With more difficulty and by eliminating v we have
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A partial proof for the second equation follows:

From the energy equation
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and making v2 the subject it can be shown that
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From the momentum equation
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and again making v2 the subject we have
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Equating these two expressions for v2 gives the required result
The previous equations (1. and 2.) suggest that

· For a particle of zero rest mass E = pc. (from the second equation)


· For a particle of zero rest mass v = c. (from the first equation)
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