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Speed of light and the non-relativistic law of addition of velocities

Maxwell's  equations  of  electrodynamics  state  that  electromagnetic  oscillations  propagate  in  a 
vacuum in all directions at the same speed. This is approximately c = 300,000 km/s and is equal to the speed 
of light in a vacuum. At the turn of the 20th century, physicists believed that there was a unique reference  
frame with respect to which the speed of propagation of electromagnetic waves had the value c; this frame  
was called the  aether frame. The aether was also understood as a hypothetical material medium in which 
electromagnetic  waves  were  supposed  to  propagate.  The  non-relativistic  law of  addition  of  velocities  is 
inconsistent with the constancy of the speed of light predicted by Maxwell's equations.

If the reference frame in which the light source rests were an aether reference frame, then the non-
relativistic law of addition of velocities predicts that the speeds c′, c′′, c′′′ should be different from c.

The first experiment in which the lack of influence of the motion of the reference frame relative to the 
hypothetical aether on the value of the velocity of light measured in this moving frame was verified, was  
conducted by A. A. Michelson in 1881, and was repeated with greater accuracy by A. A. Michelson and E. W. 
Morley in 1887. These experiments show that the concept of the aether is unnecessary.
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Distances measured in a direction perpendicular to the relative motion
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