9328 4 G SO AR, N Vol 32,Na 4
20084F 8 A LASER TECHNOLOGY August, 2008

OO : 1001-3806 (2008) 04-0387-03

HiNEENININ NN

B OB R A
(SRR A HLBE RIS 210016)

O0: N 7 DB AT R IR R IR T IR B S el 2 a1 Zemike 52 JRUBE I 52 W SR PGS 5 A A2 U
R AR R MR 7 S P A S AT R IR AR AR B ) U7 1 A5 21— AL TR ke 2 S B R PR BRI AT Y Zemike e (A2
JERE A PR BRI T AT S b B S W S MR RS & 9 B o e 7 5 S 1 e AU A D 22 2R
SRR P BEALARE: JE T f LA RO TR HEAT B AT A4 A Xt T B R R 1 Z S IR S (T A R R B
BECREORZEH 0 02120 FFEN 0 00481 S5REH] AEHIERAS IS AU 2 R GETHIU A T8 B P R R
BRI —E RV R B2 7 BT BRI B RIS AN A2 i RE

OO0 WS R ST AR A

oodoogd: TrP12 14 oodgod: A

The optmal model reconstruction of Hartmann:Shack wavefront sensor

TONG Gui, L IAO W en-he, L IANG-€hun
(College of Mechanical & Electrical Engineering, Nanjing University of Aeronautics and A stronautics, Nanjing 210016, China)

Abstract: Reconstruction modes of Harimann-Shack wavefront ‘senSr-have direct influence on the precision of sensing and
reconstruction of incident wavefront Because reconstruction modes of Zemike polynomials based on Hartmann-Shack wavefront
senorwere easy o be influenced by the gradient sensing noisexoptimal reconstruction modes according o the wavefront sensing
noise were put foward by the correlation analysis and decoupling transfom of wavefront reconstruction matrix Furthemore, the
error of wavefront mode| reconstruction thanks o the wavefomt sensing noise can be reduced by filtering the portion of the optimal
modes By Monte-Carlos’ random experiment, the-antinoise level of Harmann-Shack wavefront sensor whose subapertures
distributes at a square was verified As a result, thereconstruction eror reduced from 0. 0212X t© 0. 0048\ after getting rid of the
part of optimal reconstruction The way ©analyze the optimal reconstruction modes has an effect on filtering the wavefront gradient
sensing and improve the sensing p recision|ofvavefront sensot
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Fig 1< The cutting error and confusion error based on the Zemike modal re-
construction
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Fig 2 Correpanding optimal modes of different distribution of H-S wavefront sensor subapertures
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Table 1 The results of optimal modal reconstruction of H-S wavefront sensor

s preset coefficients  coefficientswith  coefficients with
coefficients/A  with noise/A  compete modes/A imcomp lete modes/A
4 - 045013 - 0. 4554332 - 0. 4554332 - 0. 445402995
5 0. 26886 0. 2616816 0. 2616816 0. 26514393
6 - 010684 -0 1120198 - 0. 1120198 - 0. 102872022
7 0. 01402 0. 00349719 0. 00349719 0. 015095928
8 - 03913 - 0. 3592042 - 0. 3592042 - 0. 392770631
9 - 0. 2621 - 0. 262842 - 0. 262842 - 0. 261101733
10 0. 04353 0. 03253467 0. 03252467 0. 049808407
O 0. 0212 0. 0212 0. 0048
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