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Performance testing of a desk-top 97-element adaptive optical system
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Abstract: A set of performance test system of the desktop adaptive optical system was established to
verify the correction capability of a 97-element adaptive optical system. The test system mainly consis-
ted of such components as the light source, fast steering mirror, deformable mirror, Shack-Hartmann
wave-front sensor, fast wave-front processor and disturbance phase screen. The data of the interfer-
ometer and Shack-Hartmann wave-front sensor were employed to control the deformable mirror for
the flattening correction of optical path and the static correction precision of the system was obtained.
Then, the correction capability of the precision tracking system was tested. Finally, the disturbance
phase screen was use to simulate different atmospheric disturbance conditions and the dynamic correc-
tion capability of the adaptive optical system was tested under different degrees of target brightness
with the Strehl Ratio (SR) of the imaging camera image being the index. The results show that: the

RMS of the static wave aberration correction precision of the 97-element adaptive optical system is ap-
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proximate A/20; the error suppression bandwidths of the precision tracking system under two control
modes can respectively reach 15 Hz and 39 Hz; when the system is under the strong turbulence, the
imaging resolution after dynamic correction is basically superior to three times of diffraction limit. It
indicates that the 97-element adaptive optical system can effectively correct the aberration and improve
the imaging resolution.

Key words: adaptive optics; performance test; dynamic correction; precision tracking; deformable

mirror; Strehl Ratio; phase screen
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Fig. 1 Optical layout of AO testing system
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Fig. 3 Wavefront after optical path flattened using

interferometer data
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Tab.3 Tilt residual error of open loop and closed loop in precision

tracking system(using S-H’s data as feedback signals)
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Fig. 9 AO correction performance with % =110 mm
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Tab. 4 Measured values of r, in different atmospheric
simulation conditions
fo/Ha n L /mm
1 =70 mm 7 =90 mm n =110 mm
10 43.9 59.6 97.2
20 42. 6 61.1 85.5
30 36.5 59.5 85.9
40 40. 4 62.9 86. 4
50 42.7 64 86.8
60 40. 8 61.4 87.8
70 41.5 58.4 88.2
80 40. 9 61.8 88.9
90 41.2 61.6 89. 6
100 41.6 62.5 90. 5
W 41. 21 61.28 88.68
Tn o 22 0.186 4 0.1619 0.323 1
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