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Fig.1 Model of inverted "V" plate dipole antenna Fig.2 Impedance of inverted "V" plate dipole antenna

=1 AV PRIERTREMBMEBIE

Table 1 Impedance data of inverted V" plate dipole antenna

Frequency (MHz) 10 20 30 40 50 60 70 80 90
Real (Q) 0.35 1.49 10.46 96.65 533.52 395.97 136.19 75.48 62.07
Imaginary( Q) -573.04 -221.93 -42.88 170.08 254.01 -341.17 -232.71 -118.36 -47.76

N TR ER, WNXRL, 5 REiah e ALR S0, RE “v7 RPN TR
L (RSN T AR 23 AR ZE AR A, R R IR T 9 PR 2, MBS R 2k i v S e
ATXS b, BE W] LASERR] V7 RSP AR AR R 2 BE I LR SRR 1 B 5 R

11 A 2 AR &P R
RGBT ANE] “V7 RPPAR BN T REMER B PR B TRt iA, R8T 7
P BGERE, P IS&RET 17T AT . WELGIEARomn, R L 50mm, ALY
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ME4rRT DA 208 AT AR A AR AR, R 2 BHAT S8 B85 R B R A L 24 e 1K
PiRg s, BEELSEMSHRIEIMETITIR, KA IS S A BN, R IE
10M-9OMHz {555 15 Bl A I AR AL BB e, 2R OO L TR, REFHSTII AR LE I 5
{8 <V BPRRAEN T REHGE . BAR, HITIRGSACE A SRy, JHiskmm41de
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Fig.3 Model of inverted "V" plate cable dipole antenna Fig.4 Impedance comparison of inverted "V" cable dipole antennas with
(nine cables) different number of cables
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Table 2 Inverted "V" cable dipole antenna impedance with different number of cables

3 cables 5 cables 9 cables 17cables
Frequency
Real Imaginary Real Imaginary Real Imaginary Real Imaginary
(M2 Q) Q) Q) Q) Q) Q) Q) Q)
10 0.37 -623.70 0.37 -568.29 0.37 -536.89 0.37 -522.70
20 1.53 -236.13 1.53 -213.83 1.53 -200..86 1.53 -194.99
30 12.00 -31.69 11.79 -25.99 11.74 -21.64 11.74 -19.52
40 124.34 239.61 121.42 219.39 122.79 213.01 124.55 211.31
50 834.58 230.12 730.06 172.72 693.53 120.80 680.29 89.11
60 340.28 -444.63 308.40 -378.83 275.72 -343.68 -327.79 395.97
70 106.11 -235.29 97.81 -201.08 88.61 -179.29 82.93 -168.38
80 74.39 -136.11 70.81 -111.63 65.94 -92.99 64.18 -91.46
90 63.14 -54.26 60.47 -38.16 57.58 -27.58 55.83 -22.64

1.2 T AR 25 R0FAR

2 R8N A B R B AR S M Il S, BT L T AN SR AL R 18] v RO AR AR T
REGHIERIT R . (5] V7 BUMMRAB AR TR 2 005 BB a5, 43 K B AN Al % 1) 5 P 10 B
N24mm, 30mmAN35mm, 4 FLR A SEERBH BRI N 6,  BHBTEE k3.

S RTEIO RN, BEAE A AR T PN, KRR BHBTSER  S RAEAS WT kN, R 2R FHAT S AR
BB AR A B kN o (B G W S5 06 FE AR 0, R 2RI EE S AR W PRI 4R A %
REEPERE KB, RF30mmTE B HIMESEAR BRI AT .
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Impedance Data
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Fig.5 Model of inverted "V" grid dipole antenna Fig.6 Impedance comparison of inverted "V" grid dipole antennas with
different grid widths
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Table 3 Real impedance comparison of inverted V" grid dipole antennas with different grid

widths
Frequency(MHz) 10 20 30 40 50 60 70 80 90
Real impedance 24mm 0.37 1.50 15.92 107.22 627.34 331.54 97.35 73.11 62.08
with different
30mm 0.36 1.50 15.98 107.79 624.90 325.26 94.99 105.39 61.55
grid widths
(Q) 35mm 0.37 151 16.03 108.17 623.64 321.90 93.41 73.59 61.26

2 8] “v7 RUBAR AR TR 2

SKA_AT_Impedance

w
Frquascy U]

7 ] N7 TRUMIRR AR R L B Ak s 1 K8 f5 V7 BUHIMR AT R 2R BT AR AL ]

Fig.7 The overall structure of the inverted V" grid dipole antenna  Fig.8 Inverted "V" grid dipole antenna impedance change diagram

2.1 R4

W3] v BUSPARAR AR T R Fm S SPARG 7 F AN AR, ZEAIHAR H 10 7 g )
ZARPRIUE R LR IR [ M, R AR EE LA TRE S 1, AR AR R @it 4 A R S5 0
74 R aE MR . RS A H R T 1A o SO R T (AL B, O~ 7 3T
AT B I, AT R Wit TERZR b7 225 TR L, i B W R i K R 5 N K HE,
By 1B X S AT AR A ARIR o TEIRE TR &1 5 R 2R (R TH A A AR, o 125 T8k 75 T 0 R 258 5
FIRENR . NN it 5 R 2 e BRI BT, B & i ha B kL, a0
O RNUEGA IR (BN, ARXT S s, =35, #FEMIEYIME tans =0.0035) . REMIR
2% 55 5 N 30mm, MRS B8 S 300mm, AR ALK FE S 1800mm, MR T S i Bepk T LA 10mm, K
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HZIM0. 8Q F631. 132 Q484K HiE| “V” BUPHUENR AL, FHPUSSE AL &N, EH)
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Table 4 Impedance data of inverted "V" grid plate dipole antenna

Frequency (MHz) 10 20 30 40 50 60 70 80 90
Real ( Q) 5.12 1.73 11.69 115.79 115.79 308.41 117.45 71.94 66.01
Imaginary ( Q) -545.71 -201.29 -21.54 198.38 164.41 -288.53 -172.04 -66.13 1.70
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Fig.9 Antenna radiation pattern
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Table 5 Maximum right—handed circular polarization gain and 3dB beam width of

antenna
Frequency (MHz) 10 20 30 40 50 60 70 80 90
Maximum gain (dBi) -5.75 1.55 6.59 6.69 6.57 6.18 5.42 533 5.83

3dB Beam width (deg) 124.47 104.06 91.98 90.93 89.35 90.23 105.89 97.85 60.45

2.2.3 Rekihlt
R EIR WL 6. FTLUE HREEBARMEL/NT 0. 41dB, MRALAifE B i, HIZE T3
RE D58, T XSS F RS 5 BRI o
= 6 RERHHELBUR

Table 6 Antenna axis ratio data

Frequency (MHz) 10 20 30 40 50 60 70 80 90

Axis ratio (dB) 0.27 0.21 0.31 0.29 0.22 0.24 0.34 0.39 0.40

2. 3 ARIREMERELLEL
FATRHE) “V7 BRI AR AR 7R 5 SR A P ATHE-VHF R 2R PR RE D Bk i BEAT 1 X LE
T, FTUAEH, (B V7 RUMHRAEAR TR EAERAL R B RL . A IR R . RN
UG PC P 55 T 2k g S
R 7 REMERERTEE

Table 7 Antenna performance comparison

Inverted "V" plate dipole Inverted "V" plate dipole Inverted "V" grid dipole
Performance comparison

Antenna M Antenna Antenna
Structure and construction Simple General General
Polarization isolation Good Excellent Excellent
Frequency response smoothness Poor General Good
Match of antenna-receiver Poor General Good
3 g

ASCUME) “V” ROPAREAR T 3R, 0l dr 1 SR BERIHIAR A Qe SR T AR A D R
TR BT 5. LARERE . WIS RS IR, B 2 AS M SRR B AR A
AR BT S, SV BPREAR AR L, (B v UMM AR AR TR L R L EE A
F53%, K& L HITARMEEN, WALLELF . JFRYESLERN AL, DX REHEAT 1
B Beit, PRk 7R TARR 24tk



Design of Inverted "V" Grid Dipole Antenna

Wang Weidong', Xie Huanhuan', Liu Peng', Dong Liang’
(1. The 20™ Research Institute of CETC, Xl'an 710068, China, Email: 15202955454@163.com;

2.Yunnan Observatories, Chinese Academy of Sciences, Kunming 650216, China)2

Abstract: Radio astronomy uses antenna array for observation in the HF-VHF frequency
band. According to the requirements of SKA (square kilometer array), the gain, structure
consistency, stability, impedance change trend, polarization purity and other aspects of each array
element antenna need to reach high indicators to meet the requirements of Sun, Jupiter, Epoch of
reionization and other measurements in polarization measurement, antenna tracking stability and
receiver broadband matching and other aspects.

According to the performance requirements proposed in SKA requirement 2165: polarization
purity 2135-38 and sensitivity per polarization 2814-15. And after summarizing the experience of
the original design, this study designed a new type of inverted "V" grid dipole antenna suitable for
HF-VHF for the 10-90MHz frequency band, which has the advantages of light weight and small
wind resistance. The structure has the advantages of slow impedance change and good
polarization purity in the ultra-wide frequency band of 10-90MHz. Among them, in terms of
impedance change: the real part of the impedance of the antenna changes from about 0.8Q to
631.132Q, which is better than the low-frequency array antenna of the low-frequency radio array,
reducing the difficulty of receiver matching and noise; in terms of polarization purity: the overall
axial ratio of the antenna is less than 0.41dB, with good polarization isolation for strong
polarization signals such as solar radio bursts.

Key words: inverted "V" grid dipole antenna; HF-VHF radio array;  Ultra wideband;
polarization purity; antenna impedance
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