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Measurement Method for Surface Defects on ICF Capsules Based on
White Light Interferometry

Yin Zhiyao, Guo Renhui , Yang Xin, Liu Chengxing, Li Jianxin
School of Electronic and Optical Engineering, Nanjing University of Science and Technology,

Nanjing 210094, Jiangsw, China

Abstract According to the real height measurement of defects on the surface of microspheres such as capsules in
laser inertial confinement fusion (ICF) experiments, a null microscopy interferometric measurement method based
on vertical scanning white light interferometry is proposed to solve the problem of missing integer multiples of phase
27 at the defect jumps in existing measurement methods. The method adopts the concept of white light spherical
null interferometric microscopy, and obtains the full field of view white light interferograms through vertical
scanning spherical interference. Then, the seven-step phase-shifting algorithm and the bat-wing correction algorithm
are used to calculate the surface defect morphology of ICF capsules. Finally, the white light interferometry is
compared with the laser interferometry through experiments and the results show that the white light interferometry
can effectively solve the problem of missing integer multiples of phase 27 at the defect jumps, realize the real height
measurement of the ICF capsule surface defects, and extend the measurement range of microsphere surface defects.
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BS: 50:50 beam splitter;
PBS: polarization beam splitter;
PZT: piezoelectric ceramic actuator;
ICF capsule: inertial confinement fusion capsule; Tube lens
CMOS: complementary metal oxide semiconductor
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Fig. 1 Measurement optical path for surface defects of ICF capsule using Linnik type white light null micro-interference
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Fig. 2 Step surface with bat-wing effect and corrected step surface. (a) Ideal step surface; (b) step surface with

bat-wing effect; (c) step surface obtained by bat-wing correction algorithm
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Fig. 3 Flowchart of white light phase-shifting interference algorithm

ICF capsule

Bl 4 sEmde i, () FEERAL BT IR (DB T I s
Fig. 4 Experimental devices. (a) Measurement device of white light null micro-interference; (b) measurement device of

laser micro-interference
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Fig. 5 White light interferograms of seven-step phase-shifting
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Fig. 6 Intensity and modulation of white light interference. (a) Interference fringe intensity;

(b) interference fringe modulation
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Fig. 7 Surface morphology of ICF capsule obtained by white light interferometry. (a) Three-dimensional image;

(b) isolated defect
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Fig. 8 Surface morphology of ICF capsule when bat-wing effect is eliminated. (a) Three-dimensional image;
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Fig. 10 Surface morphology of ICF capsule by laser interferometry. (a) Three-dimensional image; (b) isolated defect
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Fig. 11

Height profiles of ICF capsule defect in different directions measured by white light interferometry.
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Fig. 12 Height profiles in different directions of ICF capsule defect measured by laser interferometry.
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