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Submarine target imaging effection by single-pulse
imaging for different z. (a) r=17,; (b) =0
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Fig. 2 (a) Relation curves of ke and r in the condition of
water 1° for different forward scattering angle;
(b) Relation curves of E.u, and r in the condition of

5° forward scattering angle for different water clarity
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Table 1 Water clarity and attenuation coefficient

for different turbidity water

Turbidity grade /
Water clarity © C/m! K /m™!
1 1. 67 0.231 0. 07
2 4 0.479 0.133
3 5 0. 575 0. 144
4 9 1.013 0. 250
5 15 1. 316 0. 270
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Fig. 4 Time-domain broadening simulated efffect of submarine pulse Laser for 20 m water range. (a) Emitting laser pulse

shape, pulse width is about 10 ns; (b) Simulated efffect of (), beginning time is set by program; (c¢) Time-

domain broadening efffect I1(§) of emitting laser pulse for 20 m water range
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Fig. 5 Time-domain broadening shape measured by PIN of submarine pulse laser for different range. (a) Broadening effect

for 1 m water range with 200 multiple attenuator; (b) Broadening effect for 10 m water range with 100 multiple

attenuator; (c¢) Broadening effect for 10 m water range without attenuator
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Fig. 6 (a) The comparison of measured results with PIN and simulated date; (b) The comparison of measured results with

gated ICCD and simulated date
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Fig. 7 Scheme and picture to measure time-domain broadening of submarine pulse laser. (a) Scheme of gating means to measure

time-domain broadening of submarine pulse laser with ICCD. At # time, gate opened; at #, + tr time, gate closed;

(b) Testing equipment 1 to measure time-domain broadening in short flume, one side is laser, another side is detector;

(c) Testing equipment 2 to measure time-domain broadening in long flume, the picture of laser and ICCD is in corner
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Table 2 Datas of measured results with two

means and simulation
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Simulation By ICCD By PIN
Range

6 9.6 10.1 10. 3

8 10.5 10.7 10.3
10 11.6 11.9 10.7
12 13.0 13.2 10. 8
14 13.9 14. 2 10.9
16 14.7 15.2 11.0
18 15.3 16. 4 10.9
20 15.9 17.2 10. 3
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Abstract:

A resolution has been derived for time-domain broadening of submarine pulse Laser for

different range, water clarity or system parameters, which is validated by the new range-gated means

instead of the traditional ways. The experimental result is consistent with the theoretical calculation

curve, which is useful for application research of submarine pulse laser.
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