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Determination of the inner-surface profile of

a capsule using chromatic confocal spectroscopy

TANG Xing, WANG Qi, MA Xiao-jun”, GAO Dang-zhong, WANG Zong-wei, MENG Jie
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)
* Corresponding author , E-mail ;maxj802@ 163. com

Abstract; The inner surface profile of capsule,which is one of the essential parameters of laser nuclear fusion
capsule , needs to be measured precisely. In this paper, the basic measurement principle of the capsules inner
surface profile, which is based on the white light confocal spectrum and precision air flotation bearing, is ana-
lyzed firstly and the corresponding measuring method is presented. Then, the experimental apparatus applied to
measure the inner surface profile of capsule is developed, and an auxiliary aligning method based on optical
image is proposed. The precise measurement of the inner surface profile of capsule is achieved and the accu-
rate inner surface profile curve of capsule is obtained. Finally, the reliability of measured data is verified ex-
perimentally and the measuring uncertainty is analyzed. The experimental results illustrate that the inner sur-
face profile of capsule can be measured accurately using white light confocal spectrum and the measuring un-
certainty is less than 0.1 pm.

Key words: chromatic confocal spectrum; inner surface profile; capsule; laser fusion
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Fig. 1  (a) Schematic of working principle of chromatic

confocal spectroscopy and ('b) measurement prin-

ciple of the lower surface profile of capsule
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Fig. 2 Surface profile measurement system based on

chromatic confocal spectrum
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Fig.3  Principle diagram of adjusting rotation center of

capsule
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Fig. 4 Chromatic confocal spectrum profile curves of

the capsule inner and outer surfaces
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