BT 12 o R TR Vol. 17 No. 12
2009 4 12 A Optics and Precision Engineering Dec. 2009

XEHS 1004-924X(2009)12-2899-07

BERBENXFREREHEFERNBHINZ

oA AT HI R, E W
(LFAERFR KELEBENREDERRT LALFEREALRE, 4 K& 130033;
2. P ERZR R AR, ALE 100039)

FEE O TS BE NS RGERERE B 3R T — 0o A 8 A 50 00 5k e N7 AR I 9 o] D8 R v AR T s o A
WIJT . 58 i BRI AT 35 i Zernike A5 20 FEAS [] R ) BT (9SS BROG B2 A I h £k . SR % A 9 )
WA MR T B AR X T D5 st A (57 A 9 4] 1 2K & Foe 4R B — A 55 S B O A AH R 1 it 2 R B A 25 dm /N R AL AE R 4.
S X5t 1oz £ R T IR A A DN o ;A R 7R N B Zernikee BT N 12N E R b DA RE E A B TR . XA, X
T 35 A Zernike B, E AT LA4R ] 35 AT BB . 5 XA Zernike B, IV ma R B4 04 5 — 30 %0 AR 0 98 IR
HEAT A — Ak A5 RN MEWR O PR P . S W] R R TR BB N B R ENE B 730 m B T 95%
DL B RE R 22 0 H LT R 1/5, B He Bl 5 2R G i d R W AZ MR AR A /N TE 56 . B SRR BTG Oy s il R 48 i/ 1
i NG R G R ERT R .

X O R RDBELET R Y0 BB R 4B B R

FES%XE.0753; TH703 XHRFRIRAD A

Accurate measurement of control matrix in liquid
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Abstract: In order to improve the correction accuracy of Liquid Crystal Adaptive Optical Systems
(LCAOS), a new method of measuring the control matrix by changing the modulated wavelength is
proposed. Firstly, the actual phase modulation lines of the first 35 Zernike modes are measured under
a series of modulated wavelengths. And then the phase modulation lines of each modulated wavelength
relative to the origin point are calculated, and one of the phase modulation lines can be found whose
slope is the closest to the actual phase modulation line and whose corresponding modulated wavelength
is the one that must be applied on the liquid crystal wavefront corrector when the response matrix is
measured. With this method, 35 modulated wavelengths can be obtained corresponding to 35 Zernike

modes. Finally, each column of response matrix by modulated wavelength is normalized, and an accu-
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rate control matrix is obtained. Experimental results indicate that the correction accuracy of the sys-
tem with the new method has improved from 73% to 95% and the residual compensated error is only
1/5 of that with the normal method, meanwhile the coefficient is not related to the maximum compen-
sated phase. It is shown that the new method greatly improves the correction accuracy of the LCAOS.
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Fig. 1 Setup of measuring control matrix
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