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ELECTRIC POTENTIALS OF THE FINITE AND INFINITE
CHARGED BODIES: ALSO DISCUSSING THE ELECTRIC
POTENTIAL PROBLEM OF UNIFORMLY CHARGED
INFINITELY LONG STRAIGHT WIRE

CAO Qinghua
(School of Computer Science and Communication Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013)
Abstract Establishing clear and solid physical concepts and solving physical problems in a
concise form are the fundamental objectives of physics teaching. This paper takes the calcula-
tion of the electric potential of a uniformly charged infinite long straight wire as an example.
Following the format of the textbook on “Electromagnetic Fields and Waves,” it introduces
the electric potential through Helmholtz’s theorem and derives the definition of electric poten-
tial based on the work done by a unit positive charge in an electric field. By discussing the e-
lectric fields of both finite and infinite charged bodies, it demonstrates that starting from the
definition of electric potential avoids pathological mathematical definitions and can resolve the
issue of divergent integrals caused by the misuse of the electric potential formula for finite

charged bodies. Infinite charged bodies are the result of simplification, idealization, and rela-
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tivization, and thus, they cannot have their electric potential reference points selected at infin-

ity like finite charged bodies. Instead, a finite distance must be chosen as the reference point.

Once the reference point is determined, the electric potential of both finite and infinite charged

bodies, like potential difference, becomes measurable.
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and relativization
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