24 % 11 e G TR Vol. 24 No. 11
2016 4 11 A Optics and Precision Engineering Nov. 2016

XEHS 1004-924X(2016)11-2721-09
KARFERAME K KB N

EHELXNEFEE . NES
(PEMFR KELFBEENMEGDEFRLN LR R, FH K& 130033)

FEE b TG E A8 I 5 325807 B 00 5 e W AH G, AR 3G T B T B AR IR A 0 BB B I R, T
2 [ AR TG s R AT L TR AR B TR R B ARSI E M 1.2 m SIC EEAE R0 Bk
37 FBAE A MRS . #3258 B8 ST AL A 5% St L 3 5 A AR R BRI IR Y 6 LA AL R AR L S R 4
D BCHE  JF R A BR T IR R = 0 A Y s B 4 = AR TR A O 2R 4 2 R i 0 (PR o R0 0 19 30 R0
XY Z =18 58 X\ Y Rl sl £ B I B AR BT A AR . DA R BRI 0 2 B 0 SHE R P Tl e S
W B STE R T 1] S 4 I M= % 8l 45°8, BN Z mPP AL FUA 20 pm, T X W PR ALY [ B 435 146 pm
100 pm, BR50 4 G0 UE T 48 0 S A W 0 5 0 M I 2R G A TR L R K D1 AR R R SR AR I AR A T AR

X B R BLE I EEIMATEIRLEE ELAN

hE S TH743 ERRRIRAD A doi:10. 3788/0OPE. 20162411. 2721

On line measurement of position for large primary mirror
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Abstract: When the primary mirror position of a telescope is adjusted, its position should be measured
in real time. This paper proposes an on line measuring system for the primary mirror position based on
position sensors. By taking the deformation of a mirror cell into account, a algorithm to solve the
primary mirror position was obtained by using the space analytic geometry method. A 1. 23 m SiC
mirror in our lab was used to complete the online measuring experiment for the primary mirror
position. The measuring data were collected in real time by using 6 position sensors fixed at the back
and later of the mirror when the mirror was turning around the rotation axis. The cell deformation
was also analyzed by using finite element method. Finally, the measuring values by the sensors and
the cell deformation value were taken as the system’s difference to introduce the algorithm to obtain
the X\Y\Z displacements, rotation angles around X\Y axis and the extension of mirror radius caused
by temperature changing. Experimental results indicate that the stiffness of axial supporting
mechanism is much larger than that of the lateral one. When the rotation angle of mirror is 45°, the
mirror displacement in Z direction is about 20 pm, and that in X and Z directions are 146 pm and

100 pm, respectively. The accuracy of this method is verified by the test results, which provides a
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reference for the correction of primary mirror positions in telescopes.

Key words: telescope; primary mirror; position resolving algorithm; position of primary mirror; on

line measurement
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