EHRLE |

2009 4£ 1 H

Hi WMo
CHINESE JOURNAL OF LASERS
XEHS: 0258-7025(2009)01-0143-05

— Rl bk iR T e SO B i

January. 2009

ALk XNEE KRE 3 &
GBFE TR TRER . WL R 430033)
JE T ) R, R R B0 /0N F B S AU T R AT o b .

ZLON

ME  HOLhkeE BEIK T BLOtEAEE 5 0 EZIR A B0 K R 1% i i by 2 36 U 5 | R #4380 Ik o i 3 35 TR
2 i

L O HR R N T TR AT ST, A L. B. Stotts 7Y
B GBI IKTE . AR G SRR B B ) O BRI B B I RS B L TR S R R T % O A B
KB WOLE AT 5 R ST /A R T 5 ' B

& 3 A 5 3E K AR IO AH R, TS S RO Bk e I 2 8 X BT B A — R KRR AR T K P AL S TR EE
P N AR PR KT 5K I 8 B 3 3 {5 A T R A T R AR B
hESES TN929. 1 XERFRIRAS A

doi: 10.3788/CJL20093601. 0143

An Efficient Method for Simulating Time-Domain Broadening
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of Laser Pulse Propagating Underwater
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of laser pulse waveform is derived, and the widths of pulse propagating different distances are simulated under
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Laser pulse is the main signal of submarine optical wireless communication at present. To simulate the
certain water quality conditions. The simulated results are in agreement with experimental measurement data and
of longer-distance laser communication underwater.

time-domain broadening of laser pulse propagating underwater, the small-angle approximation method, as a simple

and inexpensive one, is presented in this paper. The classical electron scattering theory is applied to the photo
scattering effects. Based on L. B. Stotts model and the appropriate water volume scattering function, an expression

their precision, for longer-distance propagation, is higher than that of traditional methods, which can demonstrate
=]

the validity of this method, and provide an important basis for dealing with the problem of inter-symbol interference
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Fig.1 Normalized waveform of laser
pulse propagating underwater
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Fig. 2 Photon scattering underwater
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Fig. 3 Time-domain broadening simulation of laser pulse propagating underwater. (a)Emitting laser pulse shapel(z) ;(b)

Time-domain broadening simulation of ideal pulse propagating underwater p,(¢) ; (¢) Time-domain broadening

simulation of laser pulse propagating underwater
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Table 1 Simulated results and experimental data

2 Range Experimental Simulated results /ns

/m data"/ns  Method T Method [[ "
6 10. 1 9.5 9.6
8 10.7 10.0 10.5
10 11.9 11.1 11.6
12 13.2 12.0 13.0
14 14.2 13.4 13.9
16 15.2 14.5 14.7
18 16.4 16. 2 15.3
20 17.2 17.6 15.9
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Fig. 4 (a) Comparison of simulated results by the

phenomenological equation method and
experimental data; (b) Comparison of simulated
results by the small-angle approximation method

and experimental data
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