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5.14 A resonant six-turn loop of closely spaced turns is operating at 80 MHz, The radius of the
loop is A /30, and the loop is connected to a 50-ohm transmission line. The radius of the wire

is A/300, its conductivity is ¢ = 5.7 X 107 S/m, and the spacing between the turns is 2/100.
Determine the

(a) directivity of the antenna (in dB)
(b) radiation efficiency taking into account the proximity effects of the turns
(c¢) reflection efficiency (d) gain of the antenna (in dB)

e Note: “resonant” means you assume X, = 0. Assume antenna is ‘small’.
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N=8
7 N = Fwi
10k = number of wires
R, = added resistence due te proximity effect
¢ R = resistance neglecting proximity effect
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{b) Ohmic resistance due o proximity (zfter 3. M. Smith)

Figure 5.3 N-turn circular loop and ohnic resistance due to proxim-
ity effect. (SOURCE: G, S. Smith, ‘‘Radiation Efficiency of Electrically
Small Muttiturn Loop Antennas,”’ IEEFE Trans. Antennas Propagat.,
Vol. AP-20, No. 5, pp. 656-657, Sept. 19729 (1972) IEEE).
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