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A3 POWER FLOW IN A PLANE WAVE

If we return to the transmission line of Fig. A.1 we find that the power flow in
the z-direction is §Re VI*, provided that ¥ and [ are such that [V], /] are peak
values. Since the electric and magnetic fields are constant over the line cross-
section, the power flux, that is, power flux per unit area, will be $Re VI*/(ab).
Using equations (A.8) and (A.10), we find that the power flux is yRe E A, *
(W/m?). The power flux is directed in the positive z-direction and the form of
this result suggests the vector form

S=4ReEx H* (A.15)

where §, usually known as Poynting’s vector, defines the direction of the power
flux and its magnitude in W/m? E, H are vectors which represent the directions
and magnitudes of the electric and magnetic fields. Note that E, Hare in general
complex corresponding to voltage and current phasors. They “therefore also
contain phase information.

Equation (A.1S) has only been derived for the special case! of a plane
electromagnetic wave. A fuller discussion starting from Maxwell’s equations
shows that $ may be interpreted as a power flux for any form of electromagnetic
wave with sinusoidal time dependence (see sections B.2.2 and B.2.5).
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