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Application of Shack-Hartmann wavefront sensor
in optical testing

LI Hong-zhuang, WANG Zhi-chen, LIU Xin-yue, WEI Pei-feng, MING Ming, MENG Hao-ran
( Changchun Institute of Optics, Fine Mechanics and Physics, CAS,
Changchun 130033, China)
Abstract: Shack-Hartmann (S-H) wavefront sensors were developed for optical test and the
corresponding experiment results are introduced. In the laboratory, the test results were com-
pared with Zygo interferometer, which showed that the accuracy of the S-H sensor was better
than A/50 RMS. And using star as light source, the wavefront error of the telescope with Im
diameter and 11m focal length was tested through the S-H sensor. The results show that the

wavefront error of the telescope is about 0. 391~ 0. 461 RMS, and the error inceases as the ele-

vation angle of the telescope increases. The dominating wave-front error is 3rd astigmatism.
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Fig.1 S-H sensor modular configuration for surface error

test
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Fig. 2 S-H sensor for optical surface error test
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Fig. 3 Optical surface error test using S-H sensor
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Table 1 Result of Zygo and S-H for 4 surfaces test
W1 W2 w3 miE4
PV 0.210 0.365 0.551 0. 245
Zygo
RMS()  0.045 0.052 0.105 0. 043
s PV  0.334 0.525 0.452 0.212
RMS()  0.037 5 0.06 0.085 0.031
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Fig. 5 S-H sensors for wavefront error test
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Fig. 7 Result of wavefront error test

ML B 25 R 0T DL 2R GE 5 22 2 20 = B Bk
%, Zygo MIKLE RN PV =1. 2850, RMS=0. 2525
S-H 25 5k PV=1. 0961, RMS=0. 2462,
2.3 BERB\HEGENIMFIVRERER

TESN IR - AT R A 5 (b) By =i 48 I g
71 S-H AR AR U B IR X 048 1 m,
11 m B AT RR PR =R

LGN I 8 Fras . H SH A K
JRAGOE B CTE S B0 A4 b, o ST AR A B
BB 0.5 pm ~0. 7 pm., AR LU B 0.7
pm ~0.9 pm, fE SR A R JE R LR AR S B



MY 2012,33(1)

27 . % Shack-Hartmann {5 Fif £ /g% & 78 0 46 5 v i 0 « 137 -

L85 ) Bent-cassegrain 2 j5 X} £ . 52 56 46 1 52 bR
e 9 frs.,

M1

M2
M3

DR
M1, F485; M2, k885 M3, Md, M5, i 85; S1. 6 0 B
A% S2.UBBLASs L1, L2, PabEE; L3, MREH; L4
BERE Lws. /ANiESE s PG CCDIL A& 4L
B8 ImEBRERGERN LK TEE
Fig. 8 Optical path of 1m telescope wavefront error

test using S-H sensor
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Fig. 9 Optical path in the experiment box
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Fig. 10 System error in the experiment box tested by S-H

sensor
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Wavefront contour of the telescope

Fig. 11
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evation angle of the telescope
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Fig. 3 Star images at difference image plane and corre-

sponding defocus value tested by S-H sensor
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