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Table 1 Maximum directivity and corresponding

of N element circular array with a radius of 120 mm

circumferential

N  Dua optimal excitation I, e®m

spacing/A
4 36.14 L =+=I3=9,03, gy =-=qa; =0 0.99
6 38.67 I =+=I4=6,45, oy =+ =gs =0 0. 66
7 38.70 ILL=++=[=5.53, qy='"=qas=0 0. 56
8 38.71 ILi=e=I=4.84, qy =" "=0g;=0 0.49
12 38.71 Li=e=I[=3.21, ay=r++=0a;=0 0.33
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Table 2 Maximum directivity and corresponding element excitation

of N element circular array with a radius of 125 mm

circumferential

N Dpx optima] excitation I, e*=

spacing/A
4 36,77 Li=-=I=9.19, qy=+=a=0 1.03
6 40.10 I =++=]=6.68, ay=""=a;=0 0.69
7 40.14 I, =e=[=573, ay=*"=as=0 0.59
8 40.15 I ,=e=]4=5,02, aqy=+"=gas=0 0.51
12 40.15 I, =+=1;=3.38, a1='"=qas =0 0.34
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Table 3 Maximum directivity and corresponding element excitation

of N element circular array with a radius of 130 mm

circumferential

N  Dpnu optimal excitation I, e*m

spacing/A
4 37,20 I,=--=I=9.30, gy=+"=g=0 1,08
6 41.89 ILi=--=I;=6.98, qy=-"=a=0 0.72
7 41.97 L=+=I=599, qi=+=g =0 0.62
8 41.98 Ii=-=[=5,24, qy=+=g=0 0. 54
12 41,98 ILi=:-=I=3.52, qy=+=¢s=0 0.36
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Fig.2 Structure of helical array antenna fed from radial waveguide
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Fig.3 Structure of L-shaped coupled probe Fig. 4 Coupling magnitude vs frequency
B3 BmaRdsEnE B4 BABHEAENTL
3.2 @t

KA EAERBIEERGMEFIREHTTRENELITE HEB BP0 E 157 GHz THE
SHEES=0"FEMAE S5 Fn. TR, 7 1.57 GHz T, EFI RE MR Tk 14. 4 dBi, MR W OB E Y
99. 2%, BliEMELEN 1. 15, RA4ZHETHFIREW T AERE B A . O BREHMENEL, 7T
KBS, 7 1.5~1.7 GHz {ITH R EAKEFI REKH 3 KT 13.92 dBi, OBHEB KT 97. 6%, 8l F i L fEH /b
F1.35, B8R BIMEFIRKNEHARRTEGO P, AR, 1.5~1.7 GHz WHHEBRARS ZE D

15 022
= 10L 1 0.20
8
2
> ) 0.18
z° g
2 g 016
S 0 &
s [
g 0.14
2
§ -5 012
-10 > ” . 0.10 : g -
-100 -50 0 50 100 1.50 1.55 1.60 1.65 1.70
/(%) JIGHz
Fig.5 Simulated directivity pattern of the array antenna Fig. 6 Simulated reflectance us frequency

S5 SORETHEFIXENES T HE B6 BEFIXEM RS RERMEY T



1524 & B X 5 B F % Boln

FO2EAERRAEMNERAT. BEFHEXT R4 EEHRTRARGMEHE
94. 6 % Table 4 Simulated radiation characteristics at main frequency point
frequency gain 1 sati aperture
4 % it /GHz /dB XL IO Hficiency/ %
AXHABERAEHSHERACTRELAT ERE 1.50 13.92 1.35 97.6
1.65 14.91 1.09 101.3

B TT R 4% 14 4% B 4R 6 . 3 X SRR 1R VT R X R S A R (A
JEHBTIEIBE R ) 4T T R AL B, 3R R AL SUE
BB AR R KRR AT THME T G REA RREFOCHE LW ORKEX 99%,% 1.5~1.7 GHz -
MMEBEN, OBRBRT 7%, XATORKEMNRA. CEANERRY, N T L B 320 mm B O

B, ME TR RTTRE NN 8 AN, BT RR M T BEA TR ERIX 8 TEFES XRETHEH T

R BRI 258 6 JUREA BT, X E B R N AT BT B A T R ST B B AR, T R BRI E AR R

TR B E R, BT R AT B TEII XA BB, A TE-FRBXOBRAN

AR, IH FARERRR LN — R B 8 TR REFEF RE#TH BRI KRB/ LTERNE

RPN R T ] b E

&30 :

(1] MKF.FHE BLD. % BHENEBAXRELEF XRRA RS TSRERMO]. @ F#48, 2005,33(12).2231-2234. (Liu Qingx-
iang, Li Xianggiang, Yuan Chengwei, et al. Theoretical analysis and numerical simulation of high power helical array antenna fed from doub-
le-layered radial waveguide. Acta Electronica Sinica ,2005,33(12):2231-2234)

[2] Susuki Y, Hirokawa J. Development of planar antennas{J]. IEEE Trans Commun,2003,3;909-924,

(3] WEfr. XKXFEBS5&HIM] . LEBIT K¥EH K, 1993, (Kang Xingjian. Principles and design of antennas. Beijing: Beijing In-
stitute of Technology Press, 1993) ’

1.70 15.01 1.10 97.7

[4] Nakano H, Takeda H, Honma T, et al. Extremely low-profile helix radiating a circularly poiarized wave[]]. IEEE Trans on Antenna and
Propagation,1991,39(6); 754-756.

[5] Optimization techniques for antenna arrays[J]. Proceedings of the IEEE ,1971,59(12); 1664-1674,

[6] Kraus] D. Antennas: For all applications{ M]. Beijing: Electronics Industry Press, 2004 21-28,

[7] Antonije. Enhancing the gain of helical antennas by shaping the ground conductor[J]. 1EEE Antennas and Wireless Propagation Letters,
2006,(5) :138-140.

[8] i, ks REskE. % 4 ATERRARBERES XEOELHFRERLI]. REOESHE FHE,2007,19(11):1869-1872. (Zhao
Liu, Zhang Jiangiong, Wu Xiaojiang, et al. Theoretical analysis and numerical simulation of 4-element rectangular helical array antenna fed
from radial line, High Power Laser and Particle Beams,2007,19(11) :1869-1872)

(9] ZE#HE.NKE.EH.%5 HOENEREOKRERFIRRLRFRI]. JEWE 5B FHR, 2006,18(2) . 265-268. (Li Xianggiang, Liu
Qingxiang, Zhao Liu, et al. Experiment research of high power helical array antenna fed from double-layered radial waveguide, High Power
Laser and Particle Beams ,2006,18(2); 265-268)

[10] Nakano H, Takeda H, Kitamura Y, et al. Low-profile helical array antenna fed from a radial waveguide[J]. IEEE Trans on Antennas and

Propagation,1992,40(3); 279-284.
(1117 Nakano H, Okuzawa S, Ohishi K, et al. A curl antennal[]]. IEEE Trans on Antennas and Propagation,1993,41(11).1570-1575.

Optimization of L-band helical array antenna fed from radial waveguide

Deng Yaolin, Liu Qingxiang, Li Xiangqiang, Zhang Jiangiong
(College of Science, Southwest Jiaotong University , Chengdu 610031, China)

Abstract: This paper describes a new antenna for realizing the directional radiation of helical array antenna fed from radial
waveguide. The configuration parameters of the element and the layout of array antenna are optimized with the purpose of enhan-
cing the aperture efficiency of the antenna. A circular array antenna composed of 6 elements with a frequency band of 1.5 GHz to
1. 7 GHz is designed and simulated. The numerical simulation shows that at 1. 57 GHz, the aperture efficiency reaches 99% , and
the axial ratio at the normal direction is 1. 15. In the range of 1.5 GHz to 1. 7 GHz, the aperture efficiency is greater than 97%,
the axial ratio is less than 1. 35.

Key words: array antenna; optimization; aperture efficiency; time domain finite integral;  excitation adjustment

method
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