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Radiation characteristics of plasma antenna

CAO Li-hui, ZHENG Long-gen, ZHANG Zhi-gang, WANG Peng-fei
(College of Electronic Engineering, Naval Univ. of Engineering, Wuhan 430033, China)

Abstract: The radiation characteristics of plasma antenna were studied. The plasma antenna was an
annular fluorescent lamp which could be driven by either 220V AC or RF signal. A metallic antenna
was used as a reference. The distant field strength and VSWR of these three antennas were measured.
The relative gains of these antennas were obtained. The gain of a plasma antenna is found to be less
than that of a metallic one at an average of 5 dB; At the lower end of experiment frequency band, the
gain of a 220V AC pre-driven plasma antenna is 2~4 dB higher than that of a RF-driven plasma anten-

na. At other frequencies, the gain difference between these two plasma antennas is quite small.
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Fig.1 220 V AC-driven plasma antenna Fig.2 RF-driven plasma antenna
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Fig. 3 Fully driven plasma antenna Fig.4 Partially driven plasma antenna

AT HTHEN L, AHEARTHZLEREREENSHE XL BHERANURELR,
FALEEMBREZ A M IEE , GRANEBHXRA
Eou = V60P.G/r, 1
Hep: B ABRKEH I W EREGERE, V/m; P RREGATI R, WG AU REGr ARFRES
BRREZHRNER, m, KWASNERRN
Ep(dBpV/m) = P, (dBW) +G(dB) + A(dB), (2)
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Enuxo i (dBpV/m) = E,,(dBuV/m) — P (dBW) = G(dB) + A(dB), 3
FEMATIR 0 dBW T, 3 (X 38 85 R UK 7 K 48 0 AR X0 38 2 464 .
2 WELSR

RANEW-IRTHET s HXANBHEL  BELEHNRIRMERIREBH. NES5AE
W &ERXEERIEEA 320 MHz £4, 220 V 323 8 I B R et i IR £E 230 MHz &4, §HRM G
R R KAAE 390 MHz,

WERTHMEDIFTXEBETFRXENEBESERXRNEXIGR, AED 0 dBWRATIENHRK
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BITHR. EEIMLRAR . SBREANMBELEE FRRRNMIH 7 110 MHz 5,220 V ¥A i
RF BRI R 15 &4 4 dB, X UL RF HEHGIA, H#E TR S RF BB, R H 220 V X H B EM
BB LA BREGREMIS.
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Fig.5 VSWR of three antennas Fig. 6 Field strength of three antennas
%1 0dBW AR IFEEHETMER
Tab. 1 Field strength and relative gains when power input is 0 dBW
f/MHz
110 150 230 265 320 350 390
220 V #E 7.77 6.95 18, 49 20. 44 23.01 16. 98 18.95
%% /dBuV RF 5y 3.73 6. 44 19. 09 21.02 20. 29 16. 52 20. 65
BHRE 9.03 9.28 22.63 26. 04 27.84 30,73 29.52
220 VMM BERE —1.26 —2.3¢ —4,13 —5.6 —4.83 —13.75 —10.57
Rxi2E/dB RF MBI M X 8% X% —5.29 —2.84 —3.54 —5.02 —7.55 —14.21 —8.88
220 V W EiHE Xt RF ¥ E 4,03 0.51 —0.6 —0.58 2.72 0,46 —1.69
3 HRiE

LEFRRANHUBEBHERARTHERRREM. R 220 V BISA R EENEMAER LB ¥
RBSEETFRRENMERE. DIAFRAMREBTFERSHEHBMNELR. AARBE TSR THRRR
B3 25 A RB B 45 B F IR K 4R 5E 1 i AR
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