FE: FERFER
Eh: FERFREELFRHEINSHERRM

FE R LRSS
FiE: HEHK

BTPRTE | BEREAT | English

Je2F R % T RE 2012, 20(6) 1243-1249 1SSN: 1004-924X CN: 22-1198/TH

AMES | FMES TS | R LTEAT [
BAEAR LG

K I STCHE it 12 B A28 T 19 5

SN, EMH, 4, E

FRES KA R S BB DRI, Sb Kt 130033

BTy T HERB BT K I PESICARE L T BB I3 A8, D190 T AR LB SICHRS i BB B0 bR AN 5% HeSICHE R
T LS R B N P 770 L7 AL R B BRI M4 R e Zernike ZHURIET LA . DA m SICEERHL B0 1, T
ARG 5 HIRHEZernike T OUH K B (L8 FIRLILSA) I BELIASTY HET i b o 5L, A 26 G4 P T A BB A BB
PV RIRMS L. § 5145 R4 - Zernike B, 04 (I T BEITA TR, JURTE B 2RMS 1278.3 nm. AL 78
o B2 BT T Zernike £ 514, S50 T HEZernike (I FHC. RTINSkl o ST th BT AL 28 ot
Zernikel§ JEIT I F L 4 R ABFLIESS TP B SIE E  FR BIRY, B, MR

K. KOfREE SICRRLES WAR ik HZemikeZ Uit

Calibration of thermal distortion for large aperture SiC lightweight mirror
Wu Xiao-xia, WANG Ming-hao, MING Ming, WANG Fu-guo
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,Changchun 130033, China

Abstract: To estimate the thermal distortion of a large aperture SiC lightweight primary mirror exactly, the calibration
and calculation methods for the SiC lightweight mirror were researched in different thermal modes. Temperature
sensors stuck on the lightweight mirror were divided into three levels along an optic axial direction, and the
temperatures at each level were fitted by quasi-Zernike polynomials, respectively. By taking a 4 m SiC lightweight
mirror for an example,the Finite Element Method(FEM) built by MSC.Patran was used to calibrate and calculate the
thermal distortion in eighteen kind temperature fields of the first ninth quasi-Zernike polynomials and the Max
deformation, surface error PV and RMS values due to the lightweight mirror thermal distortion were obtained for
different temperature patterns. Calculation results show that the deformation of lightweight mirror is max under the
first quasi-Zernike polynomial temperature pattern, and the surface error RMS value is 278.3 nm. Using a least-square
method, the aberration coefficients of surface errors are calculated by quasi-Zernike polynomial wavefront fitting
program for each temperature field, and the main aberration caused by the thermal distortion is piston, tilt, defocus,
coma and astigmatism.
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