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Measuring far-field instantaneous facula intensity space-time

distribution of solid-state laser

Li Yanna, Tang Litie, Xie Xiangyun, Yin Fei, Yu Zhichuang, Shen Lijuan
(Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: A simple system of measuring solid-state laser instantaneous facula intensity space-time
distribution was established, based on the principle of CCD diffused transmission imaging. Experiments of
verifying the feasibility of this system were carried out, and the pulse laser spot images were obtained
with precision, and the laser intensity space-time distribution parameters such as beam radius, facula
dithering, beam quality, light distributions and average power were obtained through CCD measuring data
which were processed by Matlab soft ware. At last, the experiment result show that the method of CCD
diffused transmission imaging for measuring laser instantaneous distribution is feasible, and the system
acquisition frequency could reach 120 Hz. This system had advantage of high resolution, high frame
frequency, low-cost and easy to use, which could realize the synchronous measurement between large
laser spot intensity distribution and power, with less than 2 percent power measured error.
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Fig.1 Schematic of CCD diffused transmission imaging
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Fig.2 Sketch of diffusion screen’s transmission properties measurement
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Fig.3 Measurements of diffusion screen’s angle spectrum properties
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Fig.7 Intensity distribution of instantaneous facula
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Fig.8 Curves of laser instantaneous facula beam quality changes vs time
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Fig.11 Centroid jitters of laser instantaneous facula with weak turbulent
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