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The displacement current term is important within the dielectric of a capacitor whenever the capacitive
voltage changes with time. It also always plays a role when moving charges induce currents in nearby
electrodes. Displacement current is negligible for many other low-frequency problems. For example, it is
negligible in comparison with conduction currents in good conductors up to optical frequencies. But
displacement current becomes important in more and more situations as the frequency of time-varying

phenomena is increased.
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Much ofthe engineering design and analysis of electromagnetic interactions is done through the mechanism
of lumped-element circuits. In these, the energy-storage elements {inductors and capacitors) and the
dissipative elements (resistors) are connected to each other and to sources or active elements within the

circuit by conducting paths of negligible impedance.
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The polarization produced by the electric field in a material depends upon material properties. If the
properties do not depend upon position, the matertal is said to be homogeneous. Most field problems
are solved assuming homogeneity; inhomogeneous media, exemplified by the earth’s atmosphere, are
more difficult to analyze. If the response of the material is the same for all directions of the electric
field vector, it is called isotropic. Special techniques are required for handling a field problem in an
anisotropic medium such as an ionized gas with an applied steady magnetic field. A material is called
linear if the ratio of the polarization response to the electric field is independent of amplitude.

Nonlinearities are generally not present except for high-amplitude fields,

(2T “Fields and waves in communication electronics” by S. Rao, J. R. Whinnery, and T. van Duzer
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