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TABLE 3-1 Wave functions, zeroes, and infinities of plane wave functions in rectangular
coordinates

Wave Wave Zeroes of Infinities of

type functions wave functions wave functions

Traveling e~/P* for + x travel Bx — —joc Bx = +joo
waves etP¥ for — x travel Bx — +joo Bx — —joo

Standing cos(Bx) for £x Bx ==x(n+ §)x Bx — *joo
waves sin(fx) for +x Bx = xnm Bx — Ljoo

n=4012,...

Evanescent e for +x ax = 400 ax — —00
waves et for —x ax —> —o0 ax — +00

cosh(ax) for +x ax = 1j (n + %)Jr ox — oo
sinh{wx) for £ x ax = tjnn ax — £0o
n=012,...

Attenuating e~V* = ¢~ e/B* for + x travel yx — +00 yX — —00
traveling etV¥ = e 19XoTBx for — x travel yx — —00 yx — 400
waves

Attenuating cos{yx) = cos{ax) cosh(Bx) vx = &j (n + %)n yx —> tjoo
standing — j sin(ax) sinh(Bx)
waves for £ x

sin(yx) = sin{ax) cosh(Bx) yx = xjnmw yx — joo
+ j cos{ax) sinh(Bx) n=012,...

for +x

Advanced Engineering Electromagnetics (Second Edition), Balanis, Wiley, 2012, ISBN-10: 0470589485,
ISBN-13: 978-0470589489.
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MathCAD example
Ilustrate forward and backward wave propagation of &

Define some constants

u:=3 IEJS (m/s) Efwd:=1 (V/m) Ebwd := 1 (V/m)
R

w = 2-m60 (rads) Ni= 2= (m) fx .= e (rad/m) T = il (s)
W u W

Define functions for forward and backward components of the E\: wave

Ex fwd(x.t) .= Efwd-cos(w-t — [Ix-x) Ex bwd(x .t) := Ebwd-cos(w-t + [3x-x)

3 1.5-Xn
60
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