Derivation of Maxwell Wave Equations for TEM waves
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Consider a charge free region of space. The Maxwell equations reduce to:
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Now  take the curl of 3 and the curl of 4:
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Now use (3) and (4) in these equations:
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Now from the front cover of your text, you can evaluate the curl of a curl:
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For both E and B the first part of this expansion is zero in the vacuum of space.

Thus we have:
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These are the wave equations. Now assume:

[image: image13.wmf](

)

(

)

m

m

ˆ

EEcoskztx

ˆ

BBcoskzty

w

w

=-

=-

r

r


Then:
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So we have the result that this is a solution if:
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This corresponds to a TEM wave which propagates with the speed of light. It is the only type of Electromagnetic wave which can be permitted to propagate in free space.

_1143985451.unknown

_1206445144.unknown

_1206445339.unknown

_1206445775.unknown

_1206445937.unknown

_1206445955.unknown

_1206445796.unknown

_1206445469.unknown

_1206445193.unknown

_1206445122.unknown

_1206445136.unknown

_1206445090.unknown

_1143465796.unknown

_1143465843.unknown

_1143465766.unknown

