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Design and Fabrication of Graded Reflectivity Mirrors
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Liit Guonuan'** Huang Jianbing'

?Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract According to the parameter requirement of the graded reflectivity mirror (GRM) with Gaussian profile,
the layer structure and the mask pattern were designed by using graded-thickness middle layer. The mask and the
mask switchover equipment were designed considering the actual requirement of the thin films and the specific
deposit facility. All layers of the graded reflectivity mirror were deposited in one high vacuum environment. Using a
direct measuring method, the radial reflectivity distribution of graded reflectivity mirror with Gaussian profile was
measured. The measuring results indicate that the graded reflectivity mirror with Gaussian profile prepared with this
technique is basically in accordance with the design requirement. Analysis indicates that the mask pattern and
accuracy influence the deposit result. The scattering effect of the mask on the material molecules increases with the
decrease of the design dimension, the center reflectivity of the sample becomes lower than the design requirement,

and the side lobe arises at the edge of the sample. The improving methods are proposed as decreasing the distance
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between the substrate and the mask., and increasing the monitor accuracy of the layer thickness.
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Fig.1 Schematic representation of GRM's sandwich type
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Fig. 2 Reflectance of a coating made of five-layer stack
(n, = 1.93, n; = 1.53) as a function of the optical

thickness of the middle layer with AR coating
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Fig. 3 Simulated reflectance spectra at the center and

at the edge of GRM
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Fig. 5 Calculated reflectance variation (a), thickness
variation (b), calculated mask profile (c),
distortion of the reflected phase front (d) for a
Gaussian GRM of the sandwich type with A =
1.064 ym, n = 2, w =9 mm, R, =0. 6532
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