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Simulation of ocean upward laser telecommunication
based on Monte Carlo method
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(Physics Teaching and Researching Center,Science College ,PLA University of Science and
Technology , Nanjing 211101, China)

Abstract ; Using submarine as the Gaussian distribution laser source, the influences of submarine depth and wind
speed on the number of received photons, spatial distribution and relative energy radial distribution in oceanic upward
laser telecommunication were simulated based on Monte Carlo method. The simulation results show that,at the same
wind speed , the number of received photons dramatically decreases when the submarine depth increases,and the pho-
ton distribution at the receive surface will still be close to Gaussian distribution only when the submarine depth is
small. When the submarine depth is fixed,the influences of wind speed on the number of received photons and their
spatial distribution are both very small. When the wind speed is fixed,for the same relative energy,the corresponding
radius reduces with the decrease of the submarine depth. When the submarine depth is fixed , the influence of the wind
speed on the received photon’s relative energy radial distribution at the receive surface has no obvious rule.
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Tab. 1 The numbers of received photons
and the net weights of received photons
when wind speed v =15 m/s and submarine

depths MD =5 m,10 m,15 m,20 m,respectively
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Fig. 1 The two-dimensional distribution of received

photons when v =15 m/s and submarine depths MD
equal(a) 5 m,(b)10 m,(c)15 m,(d)20 m,respectively
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Fig. 2 The three-dimensional distribution of received
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photons when v = 15m/s and submarine depths MD

equal(a)5 m,(b)10 m,(c)15 m,(d)20 m,respectively
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Tab. 2 The numbers of received photons

and the net weights of received photons when

submarine depths MD =5 m,and wind speed
v=5m/s,10 m/s,15 m/s,30 m/s,respectively

g/ (m - s™") BHOL T EOLT BAUE
5 9921 2468
10 10150 2504
15 10066 2492
30 9914 2463

B 3 a4 7350 R AE R RO T =
YA TR = 4E oA

50

y/m
(=)

-50

x/m

x/m
(b)1I0 m/s

50

x/m
(©)l5m/s

x/m
@20 m/s
K3 VEMEREE MD =10 m, X3 » 5 (a)5 m/s,(b)10 m/s,
(e)15 m/s A(d)30 m/s WHEBOE T 453 A 5]

Fig. 3 The two-dimensional distribution of received photons

when submarine depths MD =5 m,and wind speed v equal

(a)5 m/s,(b)10 m/s, (c)15 m/s, (d)30 m/s, respectively
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Fig. 4 The three-dimensional distribution of received photons

when submarine depths MD =5 m, and wind speed v equal
(a)5 m/s,(b)10 m/s,(¢)15 m/s, (d)30 m/s,respectively
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