36 5 Vol. 36, No. 5
2016 5 ACTA OPTICA SINICA May, 2016

1.2 1 1 1 1 1% 1,2
1 , 130033
z , 100049
. , ., ZYGO
O _1 . .
i —9 R o —1 =2
0436. 1 A

doi: 10.3788/A0S201636. 0505001

Detection and Calculation of Mosaic Grating Error
Based on Wavefront Method

Lu Yuxian'? Qi Xiangdong' Mi Xiaotao' Jiang Shan'
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* University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract Mosaic grating is one of the most important methods for fabricating large-size plane diffraction gratings ,
and mosaic error is an important index to evaluate whether the mosaic grating can be used. Therefore, the real-time
quantitative measurement of mosaic error can realize automatic closed-loop adjustment and improve the accuracy of
mosaic grating {abrication. The mathematical model of the diffraction wavefront and the mosaic error of the grating
is established and the mosaic error is analyzed. The diffraction wavefront of the mosaic grating at the zeroth-order
and the negative first-order is extracted quantitatively by using a ZYGO interferometer. The numerical solution of
five dimensional error is calculated by analyzing the mosaic error wavefront, and its accuracy is verified by the
negative second-order diffraction wavefront. The experimental results show that the mosaic error of the gratings at
the zeroth-order, the negative first-order and the negative second-order is consistent with each other, which provides
theoretical guidance for measuring mosaic error by wavefront and realizing automatic closed-loop adjustment.
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Table 1 Coefficients of fitting planes for mosaic grating error

1 2 3 4 5 Mean
Aby /107 —9. 2393 —9.2398 —9.2396 —9.2394 —9.2391 —9.23944
Acy /1073 —15.0219 —15.0216 —15.0217 —15.0211 —15.0215 —15.02156
Ao /2 —1.1288 —1.1283 —1.1287 —1.1288 —1.1278 —1.12848
Ab_y /107 —9.2391 —9. 2397 —9.2390 —9.2388 —9.2398 —9.23928
Acoy /1077 —0.9868 —0.9863 —0. 9865 —0.9861 —0.9860 —0. 98634
A1 /2 —0.2963 —0. 2965 —0.2967 —0. 2966 —0.2961 —0.29644
Ab—, /107 —9.2395 —9. 2387 —9. 2386 —9.2392 —9.2399 —9.23918
Ac—, /1073 13.0483 13. 0486 13. 0489 13. 0488 13. 0487 13. 04866
Ay /2 0.5369 0.5362 0.5368 0.5366 0.5363 0.53656
0
Ab, =—9.23944 X 107"
.JACQ =—1.502156 X 10°°, (20)
IAO =—1.12848x
—1
Aby =—9.23928 X 107"
JAC,I =—10.98634 X 107, @D
lAﬂ =—0. 296442
—2
Ab_, =—9.23918 X 107"
Ac_, = 1.304866 X 107 , 22)
, = 0.536562
) 0
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