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Sphericity measurement and evaluation for laser fusion target

Ma Xianxian,Zhao Weiqian, Li Shaobai, Wang Longxiao, Wang Yun

( Optical Measurement Center, Beijing Institute of Technology, Betjing 100081, China)

Abstract: In order to solve the difficulty of high precision measurement and evaluation of the surface morphology of laser fusion target, a
laser differential confocal sphericity measurement and evaluation method for the laser fusion target is proposed. This method uses the
property that the zero-crossing point of the axial response curve of the laser differential confocal measurement system corresponds to the
focus point position of the objective lens to realize the target surface focusing. Through rotating the target in two orthogonal directions
respectively, a number of cross-sections of the target surface are measured and acquired; and the whole morphological structure
measurement for the target is achieved. The minimum zone sphericity evaluation algorithm is used to establish the three-dimensional
model for the target sphericity evaluation, the quantitative evaluation of the target morphological structure is conducted. Based on the
method, an experiment system was built to perform the morphological structure measurement of the target surface. The evaluation results
show that with the proposed method the measurement repeatability reaches 0. 15 um, which provides a feasible scheme for the
morphological structure measurement of fusion target.

Keywords : differential confocal; laser fusion target; minimum zone evaluation; sphericity evaluation
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Fig.1 The target surface morphological measurement

principle
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Fig.2  Coordinate transformation mathematical model
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Fig.4 Laser differential confocal target sphericity

measurement system
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Table 1 Ten groups of the sphericity evaluation results

(pm)
R RAR BN ARG Fe/NK AR
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3 (0,0.13,0.07) 3.48
4 ( -0.10,0,0.15) 3.53
5 (0, -0.06,0.27) 3.63
6 (-0.02,0.33, -0.16) 3.69
7 ( -0.07,0.06,0.01) 3.38
8 (0.12,0.27,0.10) 3.72
9 (0.07, -0.08,0.25) 3.62
10 (-0.31,-0.09, -0.56) 3.49
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