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Abstract

According to the orthogonality of 4-vector velocity and 4-vector force, the Coulomb force between
two charged particles is expressed in terms of relativistic 4-vectors, from which the relativistic
Lorentz force is derived, and Maxwell equations are discussed in detail; it was pointed out that
these derivations form a new method for analyzing the Maxwell equations. In the teaching of elec-
tromagnetics and electrodynamics, the orthogonality of 4-vector velocity and 4-vector force pro-
vides useful insights into the relationship of the relativity and the Maxwell equations.
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Figure 1. The particle positions, the orthogonality of 4-vector velocity and 4-vector force in the four dimensional space-time
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Figure 2. The electromagnetic 4-vector potential near a circuit where the Maxwell equations hold
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Figure 3. The particle positions in the four dimensional space-time
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