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Waveguide Worksheet I  TM modes of rectangular waveguides.  Name ________________  Box _____

1. Work out the relations between E and B components in general (6 equations, coming from curl eqns)

Assume E and B components are of form f(x,y) exp(ikzz - i(t).

For TM modes in the waveguide, Bz = 0. Solve for transverse (x and y ) components of E and B in terms of derivatives of Ez.

Now apply the boundary conditions for E and B in a retangular waveguide ( x = 0..a, and y = 0..b.).

Find Ez as a function of x and y so that the boundary conditions are satisfied.

For a waveguide where a = 0.022 m, and b = 0.011 m, find the lowest TM 'cutoff frequency', below which TM waves will not propagate in the waveguide, but will be exponentially damped out.

