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Chapter 5 Loop Antennas 
 Simple, cheap, and give pretty good performance. 
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Note:   Ω being larger implies the wire is thinner.  Typically, both the loop wire 
radius b and circumference C = 2πa are expressed in terms of wavelengths. 
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Note:  Current progressively becomes more non-uniform as ka increases. 
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5.4 cont. 
 As shown in Figure 5.13, the directivity of an electrically-large loop is 

significantly larger than a comparable linear λ/2 dipole (D = 2.15 dBi). 
 

 While the peak directivity occurs near C/λ ~1.4, this size loop is not used 
much due to impedance matching considerations. 

 

 Near C/λ ~1, the directivity is D ~ 3.4 dBi.  D varies with wire thickness 
described by Ω = 2 ln(2πa/b). 

 
 

 

Impedance 

 As shown in Figure 5.15, the reactance of an electrically-small loop is very 
inductive with a very small resistance (i.e., hard to match, not efficient). 

 There is an anti-resonance near C/λ ~ 0.5 where the resistance gets very large 
while the reactance crosses zero going from inductive to capacitive. 

 Near C/λ ~1, the reactance of a loop goes from capacitive toward resonance 
(i.e., Xa = 0) when C/λ is a bit bigger than 1.  The resistance is ~100 Ω.  
Loops with thicker wires (i.e, Ω is smaller) may not reach true resonance. 
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