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A Derivation of the Relativistic Energy-momentum Relations by Introducing
a Thought Experiment of Head-on Collision of two Identical Particles
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The relativistic energy-momentum relations £ = ymc? and p = ymv, introduced by Einstein,
are cornerstones of not only modern physics but also modern science and technology. However, the
reasoning behind the derivation of these famous forms is challenging to understand intuitively. In
this paper, we introduce a thought experiment where two identical particles with the same speed
but opposite directions make a perfect inelastic head-on collision producing total rest for these
particles. By applying Lorentz transformation rules to this experiment, we proved that the rela-

tions introduced by Einstein are necessary and sufficient to conserve momenta in any inertial frame.
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