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Surface Error Measurement of Plane Mirrors Based on
Oblique Incidence
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Chinese Academy of Sciences, Shanghai 201204, China)

Abstract In order to measure the surface shape of large aperture plane mirrors by using smaller caliber laser
interferometer, oblique incidence method is developed. Thus, the spot illuminated on the tested mirror is magnified, and the
size range that the interferometer can measure is much bigger. The plane mirror surface shape expression based on
oblique incidence is gained, and the errors that may be introduced are concerned. And a plane mirror with size of
124 mmX 42 mm is measured using vertical incidence and oblique incidence with different incidence angles. The
surface height root mean square (RMS) and peak-to-valley (PV) results of the test mirror are 16.3 nm and 67.8 nm
based on vertical incidence and 16.8 nm and 68.7 nm based on oblique incidence. Compared with vertical incidence
measurement results, the relative error value of RMS is 3% . and the relative error value of PV is 0.9 % . The result
can satistfy the requirement of the third generation synchrotron radiation beam lines.
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Fig. 1 Optical setup for measurement of surface

heights of a mirror using oblique incidence
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Fig. 4 (a) 2D surface shape of the reference mirror, (b) shape of one line on the 2D surface shape of the reference mirror
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Table 1 Contrast of the RMS,PV and slope error between different incidence angles

Incident angle /(*) 0 46 48 54 59 63 68 71 77 80
RMS /nm 16. 3 17.0 16. 8 16. 8 17.0 16. 1 16.7 16. 1 16.5 16. 8
PV /nm 67.8 67.0 70.1 68. 4 71.2 70. 3 67.7 69.0 71.0 67.5
Slope error 1.85 1.93 1. 88 1.91 1. 86 1.78 1.75 1.78 1.93 1.79
RMS relative error /% 0 4.2 3 3 4.2 1.25 2.4 1.25 1.25 3
PV relative error /% 0 1.2 2.3 0.9 5 3.7 0.15 1.8 2.3 4.4

*2 RETIRNRE

Table 2 Error caused by interpolation

Incident angle /() 46 48 54 59 63 68 71 77 80
RMSI1 /nm 17.4 16.9 16. 8 17.5 16. 2 16. 7 16. 2 17.3 16.9
RMS2 /nm 17.3 16. 8 16. 8 17.5 16.1 16.7 16.1 17.2 16. 8

Relative error /% 0.57 0.59 0 0 0.62 0 0.62 0.58 0.59
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Table 3 Error caused by the measure error

Incident angle /(%) 46 48 54 59 63 68 71 77 80
[ /mm 86.9 83.5 73.7 63. 4 55.6 46.7 39.5 29.2 21.5
Relative error /% 1. 15 1. 19 1. 36 1.58 1. 80 2.14 2.53 3.42 4.65
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