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Analysis of Electromagnetic Coupling to an Infinitly Long
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Abstract

The problem of electromagnetic coupling into a thin conducting wire through a slot in an infinite
conducting plate is analyzed by use of MPIE(mixed potential integral equation) and two-dimensional
moment method using subsectional (rooftop) basis functions. The equivalent circuit is derived using a
center-repesentation method which is valid in a narrow slot case. The equivalent magnetic currents on
the slot and the induced currents on the wire are caculated respectively, for the TM wave is incident
upon the slot with arbitrary angle of incidence, The theoretical reflection and transmission coefficients
of transmission line which is composed of thin-wire and infinite conducting plate with a narrow slot are
compared and found to be in good agreement with experimental results.
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Table 1. Currents on wire with different incidence angles,
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Fig. 12. Reflection and transmission coefficients _‘1&1\,} B =RoA AAE wo] FL& &FA
by various wire offset from center. Ao 283 A& AH}E RAFI H2 7Y
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Table 1. Transmission currents and reflection currents on wire with various parameter D.
D(/1) w3t A% A AR
A5y 5y A5y 8%y
0.02 0.793482 —0.854338E-1 —0.206518 —0.854338E-1
0.04 0.741763 —0.793350E-1 —0.258237 —0.793350E-1
0.06 0.757572 0.393989E-1 —0.242428 0.393989E-1
0.08 0.787076 0.594173E-1 —0.212924 0.594173E-1
0.1 0.816614 0.671798E-1 —0.183386 0.671798E-1
0.12 0.843505 0.690460E-1 —0.156495 0.690460E-1
0.14 0.867145 0.677922E-1 —0.132855 0.677922E-1
0.16 0.887525 0.648238E-1 —0.112475 0.648238E-1
0.18 0.9048716 0.609501E-1 —0.951284E-1 0.609501E-1
0.2 0.9195166 0.566621E-1 —0.804834E-1 0.566621E-1
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