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Ultra-wideband flat antenna of volcano smoke with high octave
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Abstract: Under the size limit of 3m X 1.5m x 0.2 m, a novel ulira-wideband flat antenna of volcano
smoke with high octave is presented in this paper based on the loaded resistance technology. The antenna
is fed by coaxial line, and the perfect transition from the transmission line (50 Q)) to the free space (377
) is realized through the optimization of low frequency matching circuit. The optimum low-frequency
extended radiation performance is obtained with sweeping parameter simulation. The simulation results
show that the voltage standing wave ratios (VSWR) of the antenna is less than 2.5 (S,, < =7.2dB) in
the frequency range from 300 kHz to 300 MHz, and the ultra-wideband of 1000 octave is realized for the
first time. The experimental results show that the antenna achieves approximately uniform field radiation
in the forward direction with high quality waveform fidelity, and the back radiation of the antenna is less
than 5% .
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Fig.1 Schematic diagram of volcanic smoke antenna
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Tab.1 Output voltage waveform at a longitudinal distance

of 3m from the antenna

NO. Coordinate Output  The rise- Half height

/m voltage/kV time/ns  width/ns
1 (-0.75,-1.5,3) 3.50 1.6 27
2 (-0.75,0,3) 3.46 2.2 28
3 (-0.75,1.5,3) 3.60 2.2 27
4 (0,-1.5,3) 3.25 2.1 20
5 (0,0,3) 3.16 2.5 25
6 (0,1.5,3) 3.57 2.1 26
7 (0.75,1.5,3) 3.52 2.2 28
8 (0.75,0,3) 3.72 2.2 27
9 (0.75, -1.5,3) 3.52 2.1 20

R2 REWMHEBEEMEE(HMED3.5m)
Tab.2 Output voltage waveform at a longitudinal distance

of 3. 5m from the antenna
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Tab.3 Output voltage waveform at a longitudinal distance

of 4m from the antenna

NO. Coordinate Output  The rise- Half height

/m voltage/kV time/ns  width/ns
1 (-0.75,-1.5,4) 3.25 1.6 29
2 (-0.75,0,4) 3.14 1.9 28
3 (-0.75,1.5,4) 3.35 2.2 20
4 (0,-1.5,4) 3.28 1.9 23
5 (0,0,4) 3.15 1.6 22
6 (0,1.5,4) 3.35 2.1 27
7 (0.75,1.5,4) 3.04 2.3 26
8 (0.75,0,4) 3.15 2.2 20
9 (0.75, -1.5,4) 2.98 1.9 24
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Tab. 4 Output voltage waveform at a longitudinal distance

of 4. 5m from the antenna

NO. Coordinate Output ~ The rise- Half height

/m voltage/kV time/ns  width/ns
1 (-0.75,-1.5,4.5) 3.16 2.3 20
2 (-0.75,0,4.5) 3.13 1.9 21
3 (-0.75,1.5,4.5) 3.10 2.4 22
4 (0,-1.5,4.5) 3.20 2.5 25
5 (0,0,4.5) 3.10 2.1 25
6 (0,1.5,4.5) 3.15 2.3 30
7 (0.75,1.5,4.5) 3.10 2.5 21
8 (0.75,0,4.5) 3.20 2.5 28
9 (0.75, -1.5,4.5) 3.30 2.4 25
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Tab.5 Output voltage waveform at a longitudinal distance

of 5m from the antenna

NO. Coordinate Output  The rise- Half height Coordinate Output  The rise- Half height

/m voltage/kV time/ns  width/ns /m voltage/kV time/ns  width/ns
1 (-0.75,-1.5,3.5) 3.30 2.1 29 1 (-0.75,-1.5,5) 2.92 2.5 23
2 (-0.75,0,3.5) 3.16 1.9 2 2 (-0.75,0,5) 3.03 2.4 24
3 (-0.75,1.5,3.5) 3.56 1.9 25 3 (-0.75,1.5,5) 2.95 2.4 26
4 (0,-1.5,3.5) 3.01 2.3 20 4 (0,-1.5,5) 2.88 2.3 29
5 (0,0,3.5) 3.24 1.8 21 5 (0,0,5) 3.21 2.1 21
6 (0,1.5,3.5) 3.36 2.1 25 6 (0,1.5,5) 3.39 2.5 24
7 (0.75,1.5,3.5) 3.50 1.9 24 7 (0.75,1.5,5) 2.84 1.6 23
8 (0.75,0,3.5) 3.55 1.9 26 8 (0.75,0,5) 3.05 1.4 22
9 (0.75,-1.5,3.5) 3.10 2.3 20 9 (0.75, -1.5,5) 2.91 2.3 20
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Tab.6 Output voltage waveform at a transverse distance

of 1 m from the antenna

NO. Coordinate/m  Output voltage/kV
1 (-0.75,-1.5,-1) 0.11
2 (-0.75,0, -1) 0.13
3 (-0.75,1.5,-1) 0.12
4 (0,-1.5,-1) 0.07
5 (0,0, -1) 0.01
6 (0,1.5,-1) 0.02
7 (0.75,1.5,-1) 0.06
8 (0.75,0, -1) 0.04
9 (0.75, -1.5,-1) 0.08

LR T LR SR K , a4 SR 2 W T i
REAEZOR A2 WG N AT LOE 51, B2,
LTSS K2R R M S BN GHE O 1y, mT
JHF 85 S A 5ik L R Ik e S PR AU DG S 6

4 e

HLT TR B RS BRI 25, AS SORI e BELIN 2%
TRV 1 — P A8 0 R 1L A 55 8 58717 P Bl R
2L, [ ) S-S VR 3 T RS A2 (81 252 T[] il £
A AT A S8 10K IR 25 IR . D B2 SRR W%
REAE 300 kHz ~ 300 MHz 4551417 8 Fil P9 3 4 HE /)
F2.5(8,, < -7.2dB) 5B T 1000 £ 5 2 4 v

o D7 ERI SR I e A T, K 3 i O 1)
T AT 1) A S AN R T 5% B EEK TR] I R 2 A i 1]
ST R S R S, BB AR B BT

S0k

(1] e AROCH:, B 53 X gl Be B A Ak R 3y 58 8 i K2
FELT]. 2 Ia o T4 AR ,2020,17(2) .51-56.

(2] Rpask, vz, BEE 22, B8 98 1% o 12 Bk v 6 S 3 )
Foe[J]. mBOL 5k ,2006,18(2) :261-264.

[3] KARKEE —FUOE-FHE A (UWB) R[],
MR T2 ,2012,20(9) :77-79.

[4] HERZI R, ZAIRI H, GHARSALLAH A. Reconfigurable
Vivaldi antenna with improved gain for UWB applications
[J]. Microwave and Optical Technology Letters,2016,58
(2):490-494.

[S] 5K, TR, /T, 5. 8 S0 A 351 1 WU AL Vivaldi
KLVt )], 2 E L THOR ,2017,14(1) :57-60.

(6] Zplde, W%, £1 4%, 5. VIS R#LL TEM mi i
REBAHEAAU[T]. 3R BOE 587, 2014,26 (3)
164-167.

(7] TV, R, XS A, 45—l s B A 7 0
B3R 8 B R B8 TEM B WUR 2k [J]. & 5244l
2017,6(6) :611-618.

[8] EBNABBASI K,BUSUIOC D,BIRKEN R, et al. Taper de-
sign of Vivaldi and co-planar tapered slot antenna ( TSA)
by Chebyshev transformer[ J]. IEEE Transactions on An-
tennas and Propagation,2012,60(5) :2252-2259.

(91 BN, ZRIT, skche, 45 & T 55 R 4R Ui 3451 i 119 Ka
W BOAT SRR R BT T]. i T 515 B4l ,2020,42
(3) :582-588.

[10] 2K 55, Mt B A5, 45 T KL 25 T8 K2 i ik
RS REEL) ] B4, 2011,27(3) 1719 +29.

[11] GARDUNO-NOLASCO E, SOSA-PEDROZA J, JARDON-
AGUILAR H. A printed volcano smoke antenna for person-
al communication systems [ J ]. Microwave and Optical
Technology Letters,2016,58(11) :2592-2595.

[12] FEE#E, kA, 5%, 5. T 1) ORISR R 1Y) 22 8 R 4%
KRR LT]. 28 i 4R ,2021,18(2) :72-78.

TEZ BT 5r k0% (1985—) s £ RA L6, R TAR, M d AR ERFRAZARAGE IR, PEAELTF22
R, PR TEFAER, Ao BAALT “ 24 100 TR HF AL . TRALAARAIEH R % REHMK
S RF, EERNFRPARZANLEAL L0 24, SHRABERLAEF 8 R . LAHAEH 8 7,

E-mail: qiul9851219@ 126. com

BWEE . 59 (1980—) , b R G R AL, #3% , 944 57, IEEE Senior Member, P B F# AR L5 4E R, PEAR L
FAUHEREREEELEN, FPEELFAUR/ I EEEAEN, K ERAAF L6 T, HiRE ZHM S5 3,
KEBIL200 55, B EHN30 SR, TEHAAARAIREELERARA LHEEAGFHK,

E-mail : gaosheng7070@ vip. 163. com



