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Magnetic Fields as the Relativity Effects
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Abstract: Magnetic force or Lorentz force is due to the relativistic effects. Lorentz force can be 
derived from the Lorentz contraction of electrons and metal ions in a wire with an electrical 
current. In this paper, we investigate three questions to the explanation of magnetic force based 
on Lorentz contraction: Is it applicable to arbitrary speeds of the test charge? Is the charge 
neutrality in the wire realized under any circumstances? And, why is the relativistic effect 
observed strongly? As a result, the formation is derived for arbitrary speeds of the test charge. 
The charge neutrality is discussed from the viewpoint of electromagnetic induction. We point 
out that the magnetic fields as the relativity effects are enhanced by magnetic materials.
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9相対論的な効果としての磁場について
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(v/c)2

1 mm 1 A
(v/c)2 = 10-25 1 m

1 A
2x10-7 N 0.02 mg
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