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Abstract

Mathematical methods play a crucial role in physics and are of great significance to theoretical re-
search, practical teaching, and real-world applications. This paper focuses on the application of in-
tegral transformation methods in electrostatic field problems, elaborating on its principles and pro-
cesses in detail. In the solution of electrostatic potential of point charges, by combining Poisson’s
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equation with Fourier transform, the potential expressions of point charges at different positions
are obtained, deepening the understanding of electrostatic field theory. For electrostatic boundary
value problems, taking the grounded metal slot as an example, the outstanding efficiency of integral
transformation methods in simplifying calculations is fully demonstrated, highlighting its unique
value in solving electrostatic field problems and the importance of mathematical methods in the
physical discipline. This is conducive to research and learning in related fields and promotes the
development of electromagnetic theory and technology.
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Figure 1. Cross-sectional diagram of a grounded metal tank
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Figure 2. A dielectric cylinder in a uniform external electric field
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