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Abstract

circumstance complexity and diversity in paractice, it is difficult to build a precise microcosmic model in consideration

Output energy of high power laser facility is mostly extracted from main amplifiers. Due to the

of various factors. However, the existing predicting model of gain is imprecise, and no accurate model and
corresponding experimental results are reported so far. Statistical methods are proposed to analyze the gain stability
of main amplifiers in high power laser facility. The varying rules of the gain are put forward, including low frequency
change, variation by the sequence number in one day and high frequency stability. Based on above-mentioned rules,
the gain prediction model with weight factor is built and verified by SG-[ll prototype operation data. The results show
that the accuracy of gain prediction can be improved by one time in comparison with that of the old method, giving

powerful directions for efficient operations in high power solid laser facility.
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Fig.1 (a) Experimental data with F-N curve fitting; (b) correlation coefficient varied with saturation coefficient and

small signal gain
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Fig.3 (a) 1W energy deviation varied with the sequence number of a day; (b) small signal gain of main amplify

varied with the sequence number of a day
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