
Feed horn 
(xf, yf, zf) 

Beam direction 
(θ0, φ0) 

Element (xce, yce) 

y 
x 



d 

(a) 

d 

(c) 

(b) 



 Varactor 

Substrate 

Copper 

 



0
0

2
dsin ( )

π
Φ = − θ

26.8 

 

25.2 

 
 

21.8 

 
 
 
 
 

18.4 

 
 
 
 
 

15.1 

 
 
 
 

11.7 

 
 
 
 

8.38 

 
 
 
 
 

5.83 

 
 
 

1.68 
0.00 

A/A (a) 

A/m 

59.8
56.1

48.6

41.1

33.6

26.2

18.7

11.2

3.74
0.00

(b) 

A/m 

46.3 

43.4 

 
 
 
 

37.6 

 
 
 
 
 

31.8 

 
 
 
 
 

26.8 

 
 
 
 

20.2 

 
 
 
 
 

14.5 

 
 
 
 

8.68 

 
 
 
 
 

2.89 
0.00 

(c) 



Varactor 
diodes 
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