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Light Channels of Blue-Green Laser
Communication to Submarine
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Abstract In the bluegreen communication system to submarine, there are different influences to
communication capability and com munication distance in different transmitting channels. The trans—
mitting characteristic and background radiation are analyzed. The following results are obtained
from calculation and field trial. In the clasd sea area, the communication within 100 m depth layer
is possible in this system. There is a nonlinear relationship between com munication depth (Z) and
single pause energy (Er). The communication distance increases along with Er increasing when Zis
small; and not increase with E» increasing whenZ gets to some value.

Key words communication to submarine, background radiation, channel attenuation

(SLC) (450 nnr- 550
nm) ; ( ) 300
m N
. 3.
SLC
2001-07-18 ,2001-08-21

S A 20014 110 % 85 % 4l

253



L1
Mie ",
Reyleigh o ,
, 450 nnr~ 550
nm , O
1
Table 1 Extinction coefficient of cloud layers
Cloud type & /o ! Cloud type & /o !
|
Rain cloud layer 0. 128 Cloud layed 0. 067
High cloud layer 0.108 Cumulonimbus 0.044
II
Cloud layedl 0. 100 Cumulostratus 0. 045
Cumulus conges tus 0. 069 Cumulus 0021
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Table 2 Attenuation coefficientk, (m ' of downwards diffic-
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Table 3 Sea parameters in some place of Hainan

(m) (m) (dB/m)
Sea area Wave height  Sea depth Attenuation value
A
Sea area A 3 36 L3
B
Sea area B 2.5 3 L7
C
Sea area C 1.5 73 L2
mo. :
(i) Ey= 87 dBm. A =
532 nmy;
(ii) Em= - 50 dBm( );
(iii) \ S= 11¥ 10
em’, A= 3l4em’,
35.5dB;
(iv) 50 m ( 1.7dB/m)- 85 dB
12dB;
(v) ~35.5dBr - 85 dB- 12 dB
= - 132 5dB;
(vi) Er= 87— 132.5 — 45.5 dBm
E > Erm, 4.5 dBm
I ( 0.5dB ), 100
m
Ep ’ EP
’ E[’7
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Table 1 Result of Example 1

Terminative solution "(x" . .
w F) Number of iteration

Initial point
P X

10 3.49999

t SOj t 0 499993 6. 999989 27
- 3.49096

[_ g [ 0 508173 6.930159 26
2 3.49999

[53 [ 0 499993 6. 999987 27

2 2
Table 2 Result of Example 2

Terminative solution  f(x" )
*
X

Initial point Number of iteration

- 0. 83136

t 1 j t 0 915833 1. 372794 28
0. 0. 84133

[ 0.3 [ 0 91286j 1. 350098 28
-0 0. 82287

0 0.91143 1. 393474 26
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