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The electromagnetic wave equation is a second-order partial differential equation 
that describes the propagation of electromagnetic waves through a medium or in a vacuum



SOLUTION OF THE INHOMOGENEOUS VECTOR POTENTIAL WAVE EQUATION

assume source Jz (directed along z axis) is an infinitesimal source

the source is a point (infinitesimal) so Az is not a function of direction (𝜃 and 𝜙)

a. Assume free of source i.e homogeneous equation will be

differential equation has two independent solutions



b. Assume no propagation k = 0 and source (Jz≠ 0) the wave equation

It is recognized to be Poisson’s equation
whose solution is widely documented

solution

Final solution from a. and b.

For electric current Ie on wire antennas final solution reduce to line integrals

Note:
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