
Waveguide

Infinitely long rectangular membrane, width b, fixed at edges.
Displacement φ(x , y , t) satisfies 2-D wave equation
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Subject to φ(x ,0, t) = φ(x ,b, t) = 0
Separate using φ(x , y , t) = X (x)Y (y)T (t) giving
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Boundary conditions

Y (0) = Y (b) = φ(x ,0, t) = 0
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b
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nπ
b

for n = 1,2,3, . . .

For X use the real part of X (x) = eikx x

For T (t) = Aeiωt + Be−iωt

Separable solutions:
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b2 - travelling waves with dispersive
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At kx = 0, frequency is non-zero, ωn(0) = ωnc = cnπ/b.
Travelling waves for ωn > ωnc .
But for ωn < ωnc , k2

x < 0, kx imaginary - wave can not
propagate.


