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Abstract

It is well known that the magnetic field is explained by the Special Relativity. One
simple explanation of this fact is made by a thought experiment, in which a charged
particle moves horizontally to the infinite linear current. If the current is composed of
positive and negative charges moving opposite directions each other, the external moving
charge feels the different Coulomb forces from those particles due to the asymmetric
Lorentzian contraction. On the other hand, if the external charged particle is vertically
moving away from the current, the system is symmetric and no Lorentzian forces may
result. However, in reality, this particle feels the Lorentzian force from the magnetic field,
as easily calculated from the classical electromagnetism. By the exact application of the
special relativity, we show that the system is no longer symmetric and a net force that
exerts the charged particle appears. It is shown that the magnitude and direction of the
force coincides with the result of the classical electromagnetism. The failure of the first

naive explanation is discussed.
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