46 6 Vol. 46 No. 6
2017 6 ACTA PHOTONICA SINICA June 2017

doi; 10. 3788/gzxb20174606. 0601002

( , 730050)

610 m ,

’ . ’ ’ : N

. 0. 997 50.

: TN929. 12 A :1004—4213(2017)06—0601002—38

Experimental Investigation of Light Intensity Distribution and Fluctuation
Characteristics in Lanzhou Area
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Abstract: A wireless optical link in length of 610 m is established in Lanzhou area to investigate the light
intensity distribution and fluctuation characteristics of Gaussian laser under different weather conditions.
The three— dimensional pseudo— color transform method is utilized to analyze the spatial distribution of
light intensity. The results show that the intensity distribution of the main lobe within the light spot
follows the Gaussian distribution. The steepness of light intensity distribution decreases and the
attenuation of light intensity increases according to the order of sunny day, cloudy day and overcast day in
turn. Moreover, the atmospheric scintillation index is analyzed by using the measured light intensity
data. The results show scintillation index of sunny day, sunny day after rain and overcast day are 0. 225
4, 0.189 2 and 0. 188 8, respectively. This indicates that the light intensity fluctuation in sunny day is
higher than sunny day after rain and overcast day. The probability density distribution of light intensity is
obtained by using nonlinear fitting of histograms of the normalized optical intensity data. They all
conform to log—normal distribution. Especially, the probability density in sunny day is more consistent
with log—mnormal distribution, the goodness of its fitted curve is up to 0. 997 50.
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Table 1 Weather condition for T, ~T;
Trial Date  Wind/(m =+ s ") Temp/C RH/% AP/mbar Weather
T, 16.3.18 2 9.43 15. 24 833.8 Cloudy day
T, 16.5. 23 1 16. 87 51. 56 834. 2 Sunny day
T, 16.5. 31 2 25.73 38. 65 831.3 Cloudy day
T, 16.6.03 1 22.75 35.54 831.9 Sunny day
Ts 16. 6. 20 1 18. 74 64. 87 835. 2 Overcast day
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Fig. 2 Typical laser spot image for T, ~ T;
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Fig. 3 Three— dimensional pseudo image of typical laser spot for T, ~T;
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Table 2 Characteristics and link conditions for the experiment Ts ~T,,
Trial Date Wind/(m+ s ') Temp/C RH/% AP/mbar Standard deviation Scintillation index Weather
Ty 16.6.12 1 21.28 43.94 830.9 1.512 1 0.003 8 Sunny day after rain
T, 16.6.23 1 20.21 40. 65 831.2 1.576 8 0.004 1 Sunny day after rain
Tg 16.6.20 2 18.73 64.52 835.0 1.652 5 0.004 6 Overcast day
T, 16.6.24 1 22.62 52.45 842.7 1.427 6 0.003 4 Overcast day
T, 16.6.14 2 20. 81 31.08 835.2 1.673 4 0.004 7 Sunny day
T, 16.7.1 1 25.07 36. 54 830. 9 2.4319 0.009 9 Sunny day
T, 16.9.27 1 17.07 65.78 846. 2 53.267 1 0.189 2 Sunny day after rain
Ty; 16.10.11 1 13.24 68. 84 841.5 53.219 3 0.188 8 Overcast day
Ty, 16.10.18 1 13.65 51.47 838.7 58.150 2 0.225 4 Sunny day
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Fig. 5 The changing curves of normalized optical intensity for Ts ~ T,
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