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Abstract: Lateral vibration is the dominating vibration source caused by seawater ripples for the underwa-
ter electric field antenna, and the lateral vibration-induced electromagnetic (EM) noise is dominant in
EM noises for long wave communication, which has a significant influence on the receiving depth and
quality of long wave communication. The lateral vibration model of towed antenna is established, and the
response of lateral stochastic vibration is educed. The generating mechanism and characteristic of lateral
vibration-induced EM noise are analyzed. Furthermore ,the simulation and analytic results of EM noise are
given. All the results indicate that the calculation of vibration-induced EM noise under the assumption of
Bernoulli beam and the excitation of stochastic fluctuating stresses is feasible and exact, and the antenna
configuration is optimized and the vibration-induced EM noise is decreased based on the results of lateral
vibration-induced EM noise.
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Fig.1 Lateral vibration model of antenna
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Tab.1 Lateral vibration-induced noise power spectra of electric

field antenna for the towed speed of 8 knots

R [4] CHR(S]

BEM: o8 @B/aB BB/ K@M /dD
20 -187.50 -184.99  -186.78  —206.11
40 -203.38 -202.76 -201. 88 -214. 81
60  -213.03 -212.86  -211.05  -222.78
80 -220.03 -219.98 -217.76 -229.91
100 -225.51 -225.48  -223.08  -234.81
120 -230.01 -229.95 -227.49 -237.04
140  -233.82  -233.81  -231.26  -237.78
160 -237.13 23713 -234.55  -238.28
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Tab.2 Lateral vibration-induced noise power spectra of electric

field antenna for the towed speed of 14 knots

s T O
ZR/dB ZR/dB #ZR/dB
20 -172.55 -167.19 -172.23 -192.59
40 - 188.07 -186.06 -187.22 -201.85
60 -197.35 - 196.45 -196.05 -210.02
80 -204. 10 -203.67 -202. 44 -216.67
100 -209.43 -209.22 -207.50 -222.04
120 -213.84 -213.74 -211.71 -223.15
140 -217.60 -217.55 -215.33 -224.04
160 -220. 87 -220. 85 -218.50 -224. 81
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