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 ��� ��20 ≤ 
λ
D

 ≤ 25:  

 G(ϕ)  =  Gmax  –  2.5 × 10–3 

2








 ϕ
λ
D

           dBi for  0 <  ϕ  < ϕm 

 G(ϕ)  =  G1 for  ϕm ≤  ϕ  <  






 λ
D

95  

 G(ϕ)  =  29  –  25 log ϕ           dBi for  95
D

λ
  ≤  ϕ  <  33.1° 

 G(ϕ)  =  –9           dBi for  33.1°  <  ϕ  ≤  80° 
 G(ϕ)  =  –5           dBi for  80°   <  ϕ  ≤  180° 

 ��� ��25 > 
λ
D≥ 100: 

 G(ϕ)  =  Gmax  –  2.5 × 10–3 
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λ
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           dBi for        0  <  ϕ  <  ϕm 

 G(ϕ)  =  G1 for      ϕm ≤  ϕ  <  






 λ
D

95  

 G(ϕ)  =  29  –  25 log ϕ        dBi for  
D

λ
95  ≤  ϕ  ≤  33.1° 

 G(ϕ)  =  – 9           dBi for  33.1°  <  ϕ  ≤  80° 
 G(ϕ)  =  – 4           dBi for  80°     <  ϕ ≤  120° 
 

G(ϕ)  =  – 9           dBi for  120°   <  ϕ  ≤  180° 
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Gmax  =  20 log 
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

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λ
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 + 7.7           dBi 

G1  =  29  –  25 log 
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
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95  

ϕm  = 1
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D
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λ
D < 100: 

 G(ϕ)  =  Gmax  –  2.5 × 10–3 
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 ϕ
λ
D

           dBi for  0 <  ϕ  <  ϕm 

 G(ϕ)  =  G1 for  ϕm ≤  ϕ  <  ϕr 

 G(ϕ)  =  29  –  25 log ϕ           dBi for  ϕr ≤  ϕ  <  10° 

 G(ϕ)  =  34  –  30 log ϕ           dBi for  10° ≤  ϕ  <  34.1° 
 G(ϕ)  =  –12           dBi for  34.1° ≤  ϕ  <  80° 
 G(ϕ)  =  –7           dBi for  80° ≤  ϕ  <  120° 
 G(ϕ)  =  –12           dBi for  120° ≤  ϕ  ≤  180° 
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 Gmax  =  20 log 
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λ
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 G1   =  –1  +  15 log λ
D
           dBi 
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