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Study on Effects of Surface Error on Beam Efficiency for Radiometer Reflector Antenna
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Abstract; The beam efficiency deterioration, which comes from parabolic antenna surface error, is studied in
this paper for FY-3 space-borne radiometer antenna model. A novel numerical fitting method is proposed to revise
the impact factor of Ruze-equation (RE) based on the simulation results from GRASP, where calculation error due
to the uniform-excitation assumption in RE is alleviated. The antenna test results confirm that the RE beam-
efficiency estimation accuracy of better than 1% is realized by employing the revised impact factor. In the last part,
a new method called zone partitioning surface error analysis is also proposed for multi-feed reflector antenna.
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Fig.1 Offset-parabolic reflector antenna with

random surface errors
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1 HEBEZWETFHELR(10.65 GHz)
Tab.1 Simulation results of ngrys(10. 65 GHz)

¢ /mm o/A e/ % 7RMS
0 0 93. 84 1

0.053 0.001 9 93. 80 0.999 6
0.07 0.002 5 93. 77 0.999 3
0.4 0.014 2 91. 81 0.978 4
0.6 0.021 3 89. 30 0.951 6
1.6 0. 056 8 65. 45 0. 697 5
4.6 0.163 3 2.33 0.024 8

2 HERBEZWEFHELR(89 GHz)
Tab.2 Simulation results of ngrvs (89 GHz)

o/mm a/A me/ % 7RMS
0 0 95. 05 1
0.053 0.015 7 93. 49 0.983 6
0. 065 0.019 3 92.16 0. 969 6
0. 07 0.020 8 91.23 0.959 8
0. 08 0.023 7 89. 85 0.945 3
0. 20 0. 059 3 63.50 0.668 1
0. 60 0.178 0 1.47 0.014 9
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Tab.3 General requirements of RMS for reflector antenna

S B T JE M B2 B3R
7RMs 0. 98 6<<1/60
7rMs<<0. 95 6<1/50
7RrMs<<0. 92 6<1/36
7RMs 0. 90 6<<1/30
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Fig.2 Value of ngrys through the theoretical

formula and simulation
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Fig.3 Value of ngys through the modified

formula and simulation
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Fig.4 Zone partitioning method for RMS analysis
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Tab.4 Results of RMS analysis (with and without zone partitioning)

F 3 X 35k G X35
$i /GHz 10. 65 10. 65 89 89 10. 65 89
o/mm 0.07 0.2 0.07 0.2 0.07(DH) ,0. 2CEEAN[fi)
0.002 5(Dy P93 0.020 8(D, P
o/ 0.002 5 0.007 1 0.020 8 0.059 3
0.007 1CEE/ T 0. 059 3N
e/ % 93.77 93. 31 91. 23 63. 50 93. 69 91. 02
7RMS 0.999 3 0.994 4 0.959 8 0. 668 1 0.998 4 0.957 6
5 ZkiE TN HE S0 BT 15 TE 43 38, 0 T Ruze 24 R il

F 55 THI R R TR RS BE 5 2 AR R IE AR G
AR SCE B AR 20 A B BT LS SR O B R
X AR R LT TG G X
RERL7 FORCHE A L L 4R T 2R T Ruze 28 309 T

Tl 111 A b 45 W [ AR 20 A T 51k B3 R0 22 L 3
BORE LR T 10600 X T 2B 2 15 R 3L R A 1T Y
R AR T 70 KR T B 2OR I Ik A
SOCHE B X AR T TG A JRE R O R Y R % T TR A



4535 % 2018 4E45 2 ) i

J o A < ST T B T R T TR G B T ML T R ORI AT 5 125

PR B 4 B B8 F 2 T < — X 22 3l 1 4
ol D0 BSR4 S5 S5 T Y B ) R AT E T A
A SCAT ) 14 R P R X T B S i K A A o 3
Ph o i T8 1 2 AU S (8T A9 B0dke P i 40 0 i
RE I BLAE R X X — 2 R XA B
B2 X F AR I8 2 T 2ok il 3 2 1 R dis
B R IHF 58 HEAT Hb FEFN9E 3

2% 30k

[1]

[2]

[3]

[4]

W22 . PP DU 5 T BB B S T R R 11 3 T AR AL
R[], 2 E B2, 2003, 23(6): 459-466.
RUZE J. Antenna tolerance theory[]J]. IEEE Proc,
1996, 54(4): 633-640.

IR A — R S T R R A i 3 4
By s B4 kL] ALK, 2012, 29(1): 29-
32.

4o, BIRET, TROCH. KM% R s RV [T
T 5 AR, 2015, 41(4); 68-70.

[5]

L6]

L7]

£8]

(10]

MARTINEZ-LORENZO J A, RAPPAPORT C M.
Reflector antenna distortion determination: an itera-
tive-field-matrix solution[C] / IEEE Antennas and
Propagation International Symposium, TokiMesse,
Niigata, Japan, 2007 5171-5174.

SHIUE J C, DOD L R. Remote Sensing and Micro-
wave Radiometry[ M]. New York: Springer, 1988.
RAHMAT-SAMII Y, HOFERER R A, MOSAL-
LAEI H, et al. Beam efficiency of reflector antennas:
the simple formula[ J]. IEEE Antennas and Propaga-
tion Magazine, 1998, 40(5): 82-87.

W, KR TRA MG AR M. dbat: hES
f R S 2005 147-152,

KIEE. 2T MATLAB 38 F b 04 7 k0], 1l
PER A K 27 22 4l CH AR B 27 iR . 2014, 30 (4)
1-3, 6.

M, vk, k— L, 8. R ITAR 5T R 2 BoR 25
W] Tkl fE A, 2016, 42(1) . 1-8.



