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Current induced on a long wire by an electric field parallel to the wire.

Cylindrical Coordinates
(Y, 9,2

Reference:
P.R. Barnes, "The Axial Current Induced on an Infinitely Long, Perfectly
Conducting Circular Cylinder in Free Space by a Transient Electromagnetic Plane
Wave," Interaction Note 64, March 1971
From (29) :
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Assume ka << 1 (or A >> a)

Take the asymptotic expansion or Ho'® for small arguments.
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Lower frequency gives more current.
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Compare to displacement current out to A .
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The current in the wire is minus this to cancel this displacement current.
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In the analysis 2 is replaced by
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So the more accurate analysis gives a slightly lower current. (The same reduction can be
used for the estimate in Microwave memo 13.)

A more accurate substitution in magnitude sense includes the J; term and gives
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in place of 2 (in the denominator).




