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Fig. 1 Configuration of the subapertures of Hartmann
wavefront sensor and deformable mirror actuators

in 61-element system
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Fig. 2 The compensation performance of adaptive optics system. (a) The farfield focal of open loop, the Strehl ratio is 0.

19; (b) The farfield focal of close loop, the Strehl ratio is 0. 87; (c¢) Residual corrected error of wavefront rms: 0.

054673, PV: 0.53893
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Fig. 3 The compensation performance of adaptive optics system when the Hartmann-Shack wavefront sensor and

deformable mirror have 1/5d displacement in x direction. (a) The Strehl ratio of close loop, the Strehl ratio is 0. 77;

(b) Residual corrected error of wavefront. rms: 0.093951, PV.0. 61124
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Fig. 4 The compensation performance of adaptive optics system when the Hartmann-Shack wavefront sensor and

deformable mirror have 2/5d displacement in x direction. (a) The Strehl ratio of close loop, the Strehl ratio is 0. 50;

(b) Residual corrected error of wavefront. rms:0.17439; PV:1. 0481
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Fig. 5 The Strehl ratio of adaptive optics system correcting Zernike aberration of 3rd, 4th, 6th, 8th, 11st and 13rd order,
respectively, when the Hartmann-Shack wavefront sensor and deformable mirror have adjusting error. (a)

Displacement at x direction; (b) Displacement at y direction; (c) Rotation error
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Fig. 6 The Strehl ratio of adaptive optics system correcting five different random aberration, respectively, when the
Hartmann-Shack wavefront sensor and deformable mirror have adjusting error. (a) Displacement at x direction; (b)
Displacement at y direction; (c) Rotation error
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Fig. 7 The Strehl ratio of Common Path/Common Mode adaptive optics system correcting Zernike aberrations of 3rd, 4th,

6th, 8th, 11st and 13rd order, respectively, when the calibrated Hartmann-Shack wavefront sensor and deformable

mirror have adjusting error. (a) Displacement at x direction; (b) Displacement at y direction; (c¢) Rotation error
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Fig. 8 The Strehl ratio of Common Path/Common Mode adaptive optics system correcting five different random

aberrations, respectively, when the calibrated Hartmann-Shack wavefront sensor and deformable mirror have

adjusting error. (a) Displacement at x direction; (b) Displacement at y direction; (¢) Rotation error
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Fig. 9 The Strehl ratio of Common Path/Common Mode adaptive optics system correcting Zernike aberration of 3rd, 4th,
6th, 8th, 1lst and 13rd order, respectively, when the non-calibrated Hartmann-Shack wavefront sensor and
deformable mirror have adjusting error. (a) Displacement at x direction; (b) Displacement at y direction; (c)

Rotation error
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Fig. 10 The Strehl ratio of Common Path/Common Mode adaptive optics system correcting five different random
aberrations, respectively, when the non-calibrated Hartmann-Shack wavefront sensor and deformable mirror have
adjusting error. (a) Displacement at x direction; (b) Displacement at y direction; (c) Rotation error
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The Misalignment Errors of Hartmann-Shack Wavefront Sensors
and Deformable Mirror in the Two Kinds of Adaptive Optics Systems
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Abstract: The misalignment errors of Hartmann-Shack ( H-S) wavefront sensor and
deformable mirror in adaptive optics system and Common Path/Common Mode adaptive optics
system are studied, by using the directly wavefront slope method and the voltage-surface
characteristic of deformable mirror. In the adaptive optics system, re-measurement of the
deformable mirror’s response functions would decrease the effects of adjustment error and the
system has large tolerance; while in the Common Path/Common Mode adaptive optics
system, adjustment errors would have different effects on the compensation performance of
the system, because different data fusion method is used. Modified slope fusion method and
voltage fusion method have taken the difference of the matching relationships of two H-S
sensors and deformable mirror into consideration, so the effects of adjustment errors are the
same with those of the normal adaptive optics system. The systems have large tolerance too.
Higher precision of adjustment is required when the directly slope fusion method is used
because it is base on the assumption that the relationships of two H-S sensors and deformable
mirror are completely identical. The numerical results are given in the course of analyzing.
Key words: adaptive optics; misalignments error; numerical calculation; Common Path/
Common Mode; Hartman-Shack wavefront sensor; deformable mirror



