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Active Optics Experiment System with Thin-mirror
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Abstract: Active optics experiment was carried out with a 400 mm diameter, 12 mm thickness mirror. The support
system of the mirror includes 12 active support points and 3 fixed support points. The active support was implemented by
force actuator, which was composed of piezoelectric ceramics actuator and loadcell. The active support points were used
for controlling the surface of the test mirror, and the fixed points were used for positioning the mirror. The mirror surface
was tested by Shack- Hartmann wavefront sensor, the active corrective force was calculated through damp least square
method, and the process of exerting force of the actuator was controlled by PID algorithm. The initial surface error is
1.164 (4 =632.8 nm) RMS. After active correction, the surface error is 0.074 RMS, which is better than 0.14 of surface
quality after polishing.
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Table 1 Specifications of Shack-Hartmann wavefront sensor
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Active support

point

Aperture dimension (diameter) 12.5 mm
Lenslet number 32x32
Spatial resolution 480 um
Number of points for analysis 650
Processing frequency 68 Hz
Working wavelength 300~1 000 nm
B 2  Shack-Hartmann 7% #7/% B % Absolute accuracy RMS A/20 (1=632.8 nm)
Relative accuracy RMS /60 (1=632.8 nm)

Fig.2 Shack-Hartmann wavefront sensor
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Fig.3 Light path of testing spherical mirror using Hartmann sensor Fig4 Hartmann sensor after alignment
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Fig.9 Configuration of experiment system
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Fig.12  Aberration coefficients change in the active correction processing
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