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Abstract In order to evaluate the multilayer thickness uniformity of the optics, the measurement method based
o
t=?

on optic figure reproducibility metrology is studied. The process of uniformity measurement and the influence

factors are analyzed, and the measurement errors due to the reproducibility metrology are evaluated. The finite
element analysis (FEA) model of the multilayer is built and the optic figure error due to the inner stress of the

multilayer is calculated. The uniformity measurement is carried out on the high reproducibility metrology device

.

and the results indicate that the multilayer thickness uniformity of the optic in clear aperture is better than 0.1 nm

(root mean square). When the results are transformed to thickness profile along the radial points on the optic and
method of the multilayer thickness uniformity

compared with the reflectometry test results it is shown that, the uniformity results based on reproducibility
layer uniformity measurement
OCIS codes 120.4640; 120.4800; 040.7480

metrology are reliable. The experimental results verify the feasibility and the practicability of the measurement
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Fig.1 Measurement process of multilayer thickness uniformity. (a) Figure measurement before coating; (b) figure measurement after coating
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Table 1 Material properties

Material Density /(kg/m”) Young's modulus /GPa Poisson’s ratio
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Fig.2 Calculation of optic figure change due to inner stress of multilayer
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Fig.3 Multilayer thickness uniformity measurement result. (a) Figure measurement result before coating; (b) figure measurement result

after coating; (c) uniformity result in form of figure; (d) uniformity result in form of Zernike—36 polynomial
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Fig.4 Multilayer thickness uniformity measurement data comparison
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