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 As part of solution, find the loss and radiation resistances.  Also, find the 

maximum gain (unitless and dBi). 

λ = c / f = 2.9979×108 / 30×106 = 9.993 m 

a / λ = 0.15 / 9.993 = 0.015 = 1/66.6 ⇒ small loop 

Per (5-24a), 
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⇒ Rr = 0.998873  Ω. 

Per (5-25), 
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 = 0.001441462 Ω. 

From Figure 5.2 (next page), Rp/R0 = 0.5. 

Now, ( )8(0.15) 0.001441462 0.5 1
0.001LR = +                                       ⇒ RL = 2.59463  Ω. 

Per (2-90),  ecd = Rr / (Rr + RL) = 0.998873 / (0.998873+2.59463) 
⇒ ecd = 0.278 = 27.8% 

Since a << λ, per (5-31), the directivity is D0 = 3/2 = 1.5 = 1.7609 dBi.  

The gain, per (2-49a), is G0 = ecd D0 = 0.278 (1.5)              ⇒  G0 = 0.417 = -3.80 dBi. 
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