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A Paradox of Two Space Ships in Special Relativity

Takuya Matsuda and Atsuya Kinoshita

A paradox in special relativity is reviewed and discussed. Two space ships start acceleration at the same
time in an inertial frame S, to the same direction along the line joining them, experience the same
acceleration for the same time duration, stop acceleration at the same time and reach the same velocity u,
which is not too small compared with the light speed. Then, what is the distance between two space ships,
after the acceleration, observed from S? Does it contract as is suggested by Lorentz transformation, or does
it stay constant?

The answer is obvious: it stays constant. Interestingly, the distance, observed from a frame of the space
ships, does not stay constant but increases. The distance between two space ships is not the same as the
length of one space ship.

The present authors discovered an interesting fact that lots of physicists including university professors,
who teach relativity, cannot understand this self-evident problem. We solve the problem using Minkowski

space-time diagram, and explain possible pitfalls.
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