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Numerical Solution of Initial Boundary Value

Problems Involving Maxwell’s Equations

in Isotropic Media

KANE 5. YEE

Abstract—MNaxwell's equations are replaced by a set of finite
difference equations. It is shown that if one chooses the field points
appropriatsly, the set of finite difference equations is applicable for
a boundary condition involving perfectly conducting surfaces. An
example is given of the scattering of an electromagnetic pulse by a
perfectly conducting cylinder.

INTRODUCTION

OLUTIONS to the time-dependent Maxwell's equa-
S tions in general form are unknown except for

a few special cases. The difficulty is due mainly to
the imposition of the boundary conditions. We shall
show in this paper how to obtain the solution numer-
ically when the boundary condition is that appropriate
for a perfect conductor. In theory, this numerical attack
can be emploved for the most general case. However,
because of the limited memory capacity of present day
computers, numerical solutions to a scattering problem
for which the ratio of the characteristic linear dimen-
sion of the obstacle to the wavelength is large still
seem to be impractical. We shall show by an example
that in the case of two dimensions, numerical solutions
are practical even when the characteristic length of the

Manuscript received August 24, 1963; revised January 28, 1966.
This work was performed under the auspices of the U. S, Atomic
Energy Commission.

The author is with the Lawrence Radiation Lab., University of
California, Livermare, Calif.

obstacle is moderately large compared to that of an in-
coming wave.

A set of finite difference equations for the system of
partial differential equations will be introduced in the
early part of this paper, We shall then show that with an
appropriate choice of the points at which the various
field components are to be evaluated, the set of finite
difference equations can be solved and the solution will
satis[y the boundary condition. The latter part of this
paper will specialize in two-dimensional problems, and
an example illustrating scattering of an incoming pulse
by a perfectly conducting square will be presented.

AMAXWELL'S EQUATION AND THE EQUIVALENT SET
ofF FINITE DIFFERENCE EQUATIONS
Maxwell’s equations in an isotropic medium [1] are:!

dB

— +IXE=0, (12)
—D- — VX H=], (1b)
ot
B = pH, {1c)
D = <E, (1d)

1 In MKS system of units.

a0z

K. Yee: IEEE Transactions on Antennas and Propagation 14 (1966) 302.
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