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Expermental research of tme-averaging effect n space: gptical commun ication

L U Jian-feng, YU Si-yuan, HAN Q i-gi, GAO Chong, MA"Jing, TAN L i-ying
(National Key Laboratory of Tunable Laser Technology, Harbin Institute of, Technology, Harbin 150001, China)

Abstract: To present preference © design of pointing, acquisitionand tracking link in sace optical conmunication, tme-
averaging effect of the amogheric scintillation in the strong turbulent regme was studied expermentally The mathematical model
for the fade probability in space optical conmunications was provided in which effect of the pointing jitter and amosheric
scintillation on intensity fluctuations was taken inio account’/Based/on the above, the improvement of links’ fade fluctuation by
time-averaging effects was analyzed Experimental results, shaw,that the probability density function of irradiance in the strong
turbulent regime is govemed by the lognomal distribution;-when exposure time reaches several decades of milliseconds, the
required fade budget of the link at a lost-trackingpobability of 10°* is improved by the least of 1508 ~20dB, when the method of

time-averaging effects of the amogheric scintillation” is used in gpace optical conmunications
Key words: optical conmunicationyatmogpheric scintillation; time-averaging effect, fade budget moderate and strong turbu-
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Fig 1 Experimental data of the time-averaging factor of @mosheric scintil-
lation
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Fig 2 Probability density function of nomalized intensity fluctuation
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Fig 3 Lost-tracking probability variable with fade budgets
a—no tme-averaging effect b—time-averaging effect
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