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A Study on the Optimal Feeds Phase Center for
Distorted Reflector Antennas

SONG Li-wei, DUAN Bao-yan, ZHENG Fei

(Research Institute on Mechatronics, Xidian University, Xi'an, Shaanxi 710071, China)

Abstract; To determine the feeds phase center for distorted reflector antennas, the optimization
model is given, The proposed model bases itself on the expression between feeds phase center of
distorted reflector antennas and its far-field pattern. The optimal feeds phase center of reflector
antennas existing reflector surface errors can be worked out to obtain the minimal gain loss by
this model. Finally, as an example, a practical calculation is carried out for a 8 m reflector
antenna. Only considering the gravity loading cases, the optimal feeds phase centers can be
obtained in different elevation cases. The numerical results show that the gain loss of the given
model is less than the one of best fit paraboloid.
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Fig.1 A block diagram of computational steps for the
optimization model
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Tab.1 Cross sectional area of the back-up structure

) S5 355 i EF
Bk i i 2 B 2 R

of 8 m structure

L) i 1)

B/ REE B/ em? FHeRs

%5 %5

(13)(2D
(14)(15)
16)(17)

L5 (DO § 7 3.0
2.0 (5)(8) || 8 Lo
3.0 (DA | 9 1.5
1.0 @3 10 2.0 (18)(19)
1.5 67 {11 3.0 (20)(22)
L5 (100D 12 1.0 (23)(24)(25)(26)(27)(28)

@ D e W N




896 It m#E T K ¥ %¥#R

®29%

y
- (4 g
@ I oy ] &1
(16)
£
@ | | [ o ] gl
‘ O\ @ s SE
d o b T L) !
= 8 O\ ) 20)
s @) N\ (ls)ﬂ
|8
;{ &
* s 22)
(a) yOzE 454 (b) xOyTE 544 (c) BB T A

Hz REFEMWSHEH

Fig. 2 Back-up structure of 8 m structure
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Tab.2 Gain loss of reflector antenna existing different feeds errors at 90°in the elevation

e B 5w i s 1E R R 5t sl G miE R IG5 Hit

MECRRE REAFRE/C) MBERK/B MBRLREE BMEAERE/CO  WARK/IB EEHAML
1 {0,0,0} 0 0 {0,0,0} 0 0.0285 0.0285
2 {0.22,0,0} 0 0.0133 {0.22,0,0} 0 0. 0360 0.0227
3 {0.24,0.22,0. 23} 0 1.5698 {0.22,0. 23,0. 22} 0 1.508 9 ~0.0611
4 {0,0,0} 10 0.0161 {0,0,0} 10 0.0331 0.0170
5 {0,0,0} 20 0.0530 {0,0,0} 20 0.062 3 0.009 3
6 {0.22,0. 22,0. 23} 10 1.7305 {0.22,0.22,0. 22} 10 16316 ~0.0989
7 {0.24,0.1,0. 33} 15 0.9761 {0.24,0. 14,0 32} 15 0.8705 ~0.1056
8 {0.11,0.32,0. 24} 10 3.6013 {0. 13,0. 3.0. 22} 10 3.4606 ~0.1407
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Tab.3 Gain loss in the best fit parabolic reflector and the optimization model

/e BEY BRI E 7 B A A
BB ML H L Ad/em WM HK AG/dB R AL Pl Ad/em, 8/ () 28 ik AG/dB
0 (0.0371,0.019 1,0. 036 9) 0.0514 €0. 042 3,0. 049 8,0. 069 3,0. 000 296) 0.0423
30 (0. 039 7,0. 024 8,0. 023 6) 0.0185 (0. 015 0,0. 046 1,0. 060 1,0. 000 304) 0.0150
60 (0. 038 7,0. 024 0,0. 005 0) 0.0130 (0. 040 3,0. 030 8,0. 050 3,—0. 000 25) 0.010 2
90 (0. 015 7,0. 030 2,0. 005 0) 0.027 1 (0. 020 4,—0. 001 78,0. 026 8,0. 000 153) 0.024 3
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