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Effects of Panel Misalignment on Polarization Characteristics of
Deployable Reflector Antenna
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Abstract

In this study, we analyzed the effects of panel misalignment on the polarization performance of a deployable reflector antenna. If
panel misalignment occurs in a parabola-type deployable reflector antenna, the antenna shape is distorted compared with the original
parabola. The shape distortion causes the degradation of co- and/or cross-polarization performance. We investigated the difference in
performance degradation for the cases of symmetric and asymmetric misalignments. The cross-polarization is small when the
misalignment is symmetric, and approximately 68 dB higher for asymmetric misalignment than that in symmetric case. It was confirmed
that the cross-polarization mainly arises from the asymmetry of the antenna.

Key words: Cross-Polarization Performance, Deployable Reflector Antenna, Panel Misalignment

d

.M E = G AR 5 SHElvE A, ARk
2 WA SRR i 7] i) £ S
HRARE Qe ol 5o] 2 HE 5 T4 °o|7] st A7 7t F2E ARSI ARE W
e Aok A 2 A E T vk gtEluE £ F QY FF 5 oohl SHE AAE dElue =2

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved.

°of mEE FHEMNEFETAT Adoz dFAFA G ALE wol FaE A7 Y(No. 2019R1F1A1060241).,
Syfsty 34274 B3 83K Department of Electronics and Information Engineering, Korea Aerospace University)
2d $149 A A El(Satellite R&D Center, Hanwha Systems)
1: A5 (https://orcid.org/0000-0001-8999-6796), 2: A AL (https:/orcid.org/0000-0002-7914-7480), 3: . 4~(https://orcid.org/0000-0002-2577-2037),
4: 3 5(https://orcid.org/0000-0003-2903-5904)
- Manuscript received February 24, 2020 ; Revised April 9, 2020 ; Accepted May 26, 2020. (ID No. 20200224-001S)
+ Corresponding Author: Taek-Kyung Lee (e-mail: tklee@kau.ac.kr)

403



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 31, no. 5, May. 2020.

1:M
m[o

AYEE 7ML, RS ddE T2 g4
OH—E] Z“HZH‘]E ol-gate] T M} 7}%5‘}‘:} 5=
Sk CFRP(carbon fiber reinforced plastics) 9} 2= &34 5
2 s AR A4S EH U AFst vbssit
102

AN ‘ﬂ“}jﬂr ?_}Eﬂ‘/}?‘f FF T 58 AR
Tgate] Fe AW HdS deet 2y s el
A7 A7 %94 ol E st FHdo] AtE EA
AA g 735, Hd B Z‘i7ﬂ7} Wgﬂ T 0“‘/} =
A AN} A

e %6717} ] A LE_E% w717
7ko] Aok SEE, FHE @7%’4
reflector FE O] WA AR
HhAbd g2kl v A 5 e i 2 whab
delvtel wabE st dE 2y 2o, 34 e
Ak ool Ml A4S AR st Aol AR,
wEH A w4 e ‘ﬂ*}tﬂ% 71 ke ute] Ao

it

f
WY FE‘
=
ma

A e waH g} %L/ngf&q_[l].
B AR e £ ANE ghalg obe ko] WAy s
g Bobd A7) okl Al mAE ks B

stk RE o] A 2719 ek A7 2
& 7295 21 177] Fe) 2712 B4 A5 o
3 £Y A 3 WARR A5 S AN, 2AE 2

3FSAT.

I. o S2t8 H00f ofet wAHRT =4

2o Ao olate] stelut Aol vehte J3e
FA317) g8 AEHolA Z2 3 GRASPY ]33}
AW AHEstgon, 19 12 Fud A Az
TEW AL o2 —Q—E]E ANE HkAlE <HH U9
Fzolt) v HelUe] A7(D)E 15 molv, $94

404

A7A(D)E 02 m, ZHA(F) 045 mol 2, 30749] o1E
2 7Hsslt wA71E 29 29 2ol Ui 339
7REAIRE W AR TR, 7P Elol e A7)e
—12 dBoIth HAMIE o] MY Uz a3
oH, AHE FIkr= 9.6 GHzO T

F} LA7F dojuA] & ZEW AR 3]
o] whrolA A & IF Wb I8 13} o] i
Aol 3071 €] s 2 Lol Rl AN w19 e
Hatskgiom, I9 394 1 ZAE HoFI grh
GRASP Al &&o|d Aol oJahal Ag cheual A 2
] Bl rim)el ©)gk Gl Stelvt wxpds A5
oA & PR eyl FeHt HES 2 Zol7t
AT, WA QedXes A 271 v %A
R 3ol A 100 dB o3 AFel7k AT mlokE A
718 7R wA st Me e e EM 47
= o] EFeel oF gaol vehA R, I A

Feeder
z

=]

8 1. 2= ARY WAk oy
Fig. 1. Solid surface deployable reflector antenna.
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Fig. 2. Gaussian beam pattern of feeder.
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Table 1. Antenna performances from panel misalignments.

Gain [dB] Tilting angle [deg.] | Side-lobe level [dB] | 3 dB Beamwidth [deg.] XPOL [dB]
Without error 42.34 0.00 —28.72 1.41 —54.68
Uniform error 40.83 0.00 —31.99 1.56 —147.90
Cosine 1 cycle error 41.78 —0.30 —30.36 1.51 —86.39
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