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Evaluation and modification of nonuniform mid-spatial frequency

error in optic surface

Zhang Haoyu, Zhong Bo, Zhao Shijie, Li Ruijie, L.i Haibo, Chen Xianhua
(Fine Optical Engineering Research Center, Chengdu 610041, China)

Abstract: Mid-spatial frequency(MSF) wavefront error leads to laser damage during the use of
optics. Therefore the accurate evaluation and modification are necessary in manufacture. A
unique way based on multi-sample analysis was proposed for error frequency. Several outstanding fre-
quencies were found in every sampling direction. After eliminating with the help of these frequencies, a-
long with certain sample direction, unqualified frequency errors in 0, 041 7 mm ', 0. 085 8§ mm ',
0.041 7 mm ' were down to 23. 9%, 18.3%, 29. 2%, respectively, while the MSF in whole
optic surface decreased to half. According to the method above, the uncertainty caused by

directionality and regionality of MSF in optic surface can be restrained.
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Fig. 2 PSD errors of sample lines in different directions or areas
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Fig. 3 Sample line in experiment

Gita g 1 R, nT LA L BA 7 1 #
AR 0 28 R B A IR, B A 7 B OR A A
A BB A B R 25 TR I A e R E T
Jeg e PR 25 A A 1

BEXF R AN A 0 AR T8 i 2R N AR
A3 A A A% B 56 T X6 B A IX 38k, ik 9k 7E SRR
LTI A4, a6 VN T A& IF 53X 28 X 3,
B tEm T EZESHMT ot kol 73 4
Wit HAR 50 mm, {0 BE A 5 mm, A5 R
180 r/min, H 5 # A 50 r/min, HFAHZ A



NG 2015.36(2)

ST A Ot R W AR A R 22 BT 5 B 1E . 297 -

BRI [ X R 22 AR A DX R £ 1 X
{0 T ] 53000 R 1 S £ A UBOR G L R A

WG 22, il T 3% i 22 900 2R X 3k ) B ) 4 L AR IR
S T8y k] 249 5 40 min,

Rl FTRARBEHNRHREMERELFHRRY

Table 1 Marked error frequency and unqualified number in different sample lines
mm ' /() A J7 B Jrla) CJiim D J7 I
PR/ AN E IR EL 0.044 1/389 0.053 9/379 0.036 8/168 0.061 3/96
PR 2/ NG R IR B 0.085 8/191 0.056 4/295 0.034 3/162 0.036 8/87
PR 3/ ANEKEL 0.041 7/185  0.058 8/213  0.031 9/125  0.034 3/83
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Fig. 4 Ungqualified frequency in different sample directions before and after processing (order is ABCD)
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