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Experiment system of 400 mm thin-mirror active optics
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Abstract: An active optical experiment was carried out by a mirror with a diameter of 400 mm and a
thickness of 12 mm. The support construction of the mirror included 12 active supports and 3 fixed
supports, in which the active support was implemented by force actuators consisting of piezoelectric
ceramic actuators and loadcells. The active supports were used for controlling the surface of the mir-
ror, and the fixed points were used for positioning the mirror. In the experiment, the mirror surface
was tested by a Zygo interferometer. The surface error of the mirror was tested before and after an ac-
tuator exerted a unit force on it lonely, then the difference between the two surface errors was calculat-
ed to be as the response function of the actuator,and the response functions of all the actuators made
up a stiffness matrix. Afterwards, the damp least square method is used to determine the active cor-

rective force and the process of exerting force of the actuator was controlled by a PID arithmetic. The
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experimental results show that the surface error is corrected from 1. 22XARMS to 0. 12ARMS, which is

close to 0. 1 that is the surface quality after polishing. The experiment shows the active correct arith-

metic and procedure is correct and feasible.
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Fig. 1 Configurations of experiment system
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Fig. 2 Primary mirror and supports
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Fig. 3 Piezoelectrical actuator
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Fig. 6 Procedure of active optics correction
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Tab. 1 Initial aberration coefficients

BRI @)
0°astig —2.558
45°astig 0.728
x coma —0.056
y coma —0.118
Spherical 0.685
x-triangular —0.519
y-triangular 0.022
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Fig. 8 Surface figure after 1st correction
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Tab. 2 Aberration coefficients after 1st correction
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Tab.4 Aberration coefficients after 3rd correction

BERK o8 BERK o8
0°astig 0.136 0°astig —0.082
45°astig 0.020 45°astig 0. 030
& coma 0.062 & coma 0.037
y coma —0.124 y coma 0
Spherical 0. 455 Spherical 0. 101
a-triangular —0.172 r-triangular —0.047
y-triangular —0.170 y-triangular 0

R IE G, PV=0. 8491, RMS=0. 164,
RN 9 M 3 R,

+0.488 82

wave

—0.360 44
466

61 pixel 491

P9 35 R GE I 5 T T T A A

Fig. 9 Surface figure after 2nd correction
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Tab. 3 Aberration coefficients after 2nd correction

BERK o8
0°astig —0.083
45°astig 0.014
x coma 0.108
y coma —0.023
Spherical 0.312
a-triangular —0.055
y-triangular —0.077
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Fig. 10  Surface figure after 3rd correction
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Fig. 11 Surface figure after 4th correction
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Tab.5 Aberration coefficients after 4th correction

BRI o8
0°astig —0.016
45°%astig —0.021
x coma 0. 041
y coma 0. 001
Spherical 0.074
a-triangular 0. 006
y-triangular —0. 055
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