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Design of a K-band flat-top contoured-beam reflector antenna

PAN YuXu, WANG Zi-Cheng » GUO Qing-Gong

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to obtain the flat-top beam, an offset reflector antenna that works at 19GHz-22GHz is
designed with reflector shaping method, Which using Zernike polynomial expansion method and the
genetic algorithm to optimize reflector shape. The difference between actual and ideal value of the irra-
diation intensity of a specific area on the far-field radiation surface of the antenna is selected as the ob-
jective function to achieve flat-top beam. The simulation results show that irradiation intensity ripple
of the antenna is less than 0. 6dB and the amplitude is greater than 20 dBi within +8° in the azimuth
pattern.

Keywords: Reflector antenna; Beamforming; Zernike polynomial; Genetic algorithm

ST R G 5L 75 12 R BOn] 70 o B T7

LI L R ) 2, th T I R R

SO TR R A —Fh i R R DA R (e T
SRR VBB IS G R A S SR A2 1 D
P ARG SR RS USSR T 5 B Tt
HEA S 4R RRDRSF O KA PERE. JT ARk b
JSEFH A 25 FOB A SRR R ZR BT HR I T
A ISR AE— L8N v 2R Rk BAT P TR A
BN J5 e SR AR A 1 IR B R A e i S I T
RER - ANRET A2 2K L AL M FEA 1 A R ke R iy B
T RERMRICH AR T TR

K BHA: 2020-12-04
BEEWH: ERAKR2EI4(61701326)

SR FEIH s ELIRHE Y 1) S S0 T AT 8 ) B AS i 25
SFI O B USRI 22 5% B35 1 AT O B33
SR BT LA T S S T R 75 20 WO i 72
P i FAR R AR G b R R B BORT B4 2
WIS W SR E LA S B8R B9 1 55 . SR8 1k
>R BT bR KA BIUAE 5 1 P Xk S S T A 1 » 52
LTV TH0 SR DX PN SR PSP R B R T 21 B,
B/ T 1 dB AR TR S B/ X 2. 7°

N T ARAG V- T K 98 TR R 9 L AR

EZER A BB A996—) . . PUIREBA . SH8F5e A . BFSE 7 1 IR T KRR IRIE. E-mail. 1173608558@qq. com

BIEE: ZPKT). E-mail: guoqingong@scu. edu. cn

043004-1



% 58 &

v K FRCH KA F O

BRI 5 AT S K LR 8 26 1 R 2k
S5y 20k S BT T R R L SRk 9 T T
—A~ 10 BATTXHEATLE K LR 2R 4 S HL s e ) 45 S B
TR - 127 (4 S T A DX sk P BRI R T U B
/NF 1 dBL R EE/NF 13 dBiL SClk[ 1033 T —3&
XUZ R KL 2o e )2 M mma] DASE B
—48°~ A8 BT THT I A, {H 2 8 2 T JE % 1ef e S F
i B ik 5 dB, H G E I R S Rk 15
dBi. SCERC L1 IR T — ki 4 B P4 51 R4k, St
T OH 3777 Tk o, BRI F Pk R a3
dB. A5k EAR ST SR A R R SF TR R 3
2 [F) ot A7 A T DX 3 P B S0 Bl K, FL P
W82 D /1N DL B R 5 4 2 A S I R AT 8K Tk 2
VFZ N I ER .

R T D ERA R AR SR — T Zerni-
ke Z2001 3 JE T il T oRI B2 45 a8t 1 Bk 1 S S T Tk
05 1 SE B T o, LA H AR sR B TR R
2RI 3 HR G T — A28 KR TR DX AR R —
A1 7 1) T pR R AT TR R 2 R AR DA
PIRG4S 5 T R 4k e S8 1 )y s T +
8° 1 1 TR o, ~F- 9 DX 35k P B S v S 38 3 /N T 0. 6
dB, P B2 R T 20 dBLL

2 WMpRRERSERLEILIT

TEFATIRIE T 2 A0 B 20T B e W) 36 B i
TAT Rk A 45 4. LR ) PS5 R0 P 8 P2 S o R 2k L
{afZER AN 1 fF 7.

x
LT
\
\
\
\
\
\
\
\
\
\
\
\
S~a \
=~ \
~~—_ N
S=~a \
= AA
o z
F TRIR

Bl ERIERMHTRELEHAE
Fig. 1 Single offset reflector antenna structure
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Fig. 4 Comparison of illumination intensity before and after optimization
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Fig. 5 Comparison of radiation pattern in azimuth plane
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