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Study on wave aberration of large-aperture mosaic compression grating

WEI Jiang', WU Jianhong®
(1. School of Physics and Electronic Engineering, Changshu Institute of Technology, Changshu 215500, Chinaj; 2. Institute
of Information Optical Engineering, Soochow University, Suzhou 215006, China)

Abstract: In order to analyze the effects of fixed and random wave aberration on the large-aperture mosaic
compression gratings, by numerical simulation, the far-field characteristics for referenced gratings were studied. On the
basis of the precise evaluation criterion, the tiling accuracy of the mosaic gratings was obtained. The results showed that the
maximum piston error of the tiling precision was about 0. 26 grating period when the wave aberration of sub-gratings was
1.0A. After manual intervention, the maximum piston error was about 0. 42 grating period and the maximum tip-tilt error

was 0. 71prad approximately, which were both lower than before. The research is benefit for the improvement of high
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energy picosecond laser device.
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Fig. 1 Optical route of the large-aperture mosaic grating-pair compressor
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Table 1  Parameters of mosaic compression grating
S/mm? d/mm o/(°) A/nm f/mm L/mm
600 x 350 1/1740 64 1053 5000 5000
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Table 2 Diffraction pattern characteristic parameters changing with the piston error

E(normalized ) R/pm 1., (normalized ) y

AL/d
W=0 W=1.0A W=0 W=1.0A W=0 W=1.0A W=0 W=1.0A
0.00 1.000 0.2253 2.243 5.396 1.000 1.000 1.000 1.000
0.05 0.9921 0. 9960 2.249 5.374 0.9755 0.9158 0.9870 0.9821
0.10 0.9761 0.9893 2.277 5.354 0.9045 0.7939 0.9482 0.9302
0.15 0.9540 0.9805 2.323 5.338 0.7939 0.8782 0.8869 0.8491
0.20 0.9389 0.9703 2.382 5.328 0.6545 0.9645 0.8050 0.7467
0.25 0.9137 0. 9600 2.448 5.324 0.6509 1.007 0.7081 0.6328
0.30 0.8728 0.9503 2.514 5.327 0.6912 1.001 0.6042 0.5233
0.35 0.8315 0.9418 2.574 5.338 0.6878 0.9476 0.5020 0.4154
0.40 0.7858 0.9365 2.623 5.354 0. 6609 0.8519 0.4150 0.3332
0.45 0.7189 0.9339 2.656 5.374 0.5999 0.8039 0.3552 0.2804
0.50 0.6625 0.9210 2.670 5.397 0.5141 0.7234 0.3340 0.2620
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Table 3 Diffraction pattern characteristic parameters changing with the tip-tilt error

20,/ prad E( normalized ) R/pm 1, (normalized ) %
W=0 W=1.0A W=0 W=1.0A W=0 W=1.01 W=0 W=1.0A

0 1.000 1.000 2.243 5.396 1.000 1.000 1.000 1.000
0.164 0.9962 1.042 2.277 5.393 0.9839 0.9900 0.9949 0.9957
0.328 0.9851 0.9884 2.328 5.391 0.9535 0.9616 0.9807 0.9827
0.493 0.9663 0.9734 2.368 5.394 0.9238 0.9348 0.9570 0.9614
0.657 0.9387 0.9512 2.403 5.402 0.8770 0.8976 0.9266 0.9320
0.821 0.9021 0.9223 2.439 5.419 0. 8063 0. 8405 0. 8878 0.8954
0.985 0. 8568 0. 8864 2.465 5.443 0.7271 0.7674 0.8452 0.8522
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Table 4 The maximum error in the mosaic grating with wave aberration

maximum spot energy ratio  correlation
aberration
intensity  radius coefficient  coefficient
AL/d 0.06 0.15 0.12 0.12
ideal
A6,/ prad 0.41 0.32 0.50 0.59
AL/d 0.36 0.5 0.25 0.10
case 1
A6,/ prad 0.52 >1.0 0.55 0.61
AL/d 0.35 0.5 0.24 0.10
case 2
A6,/ prad 0.52 >1.0 0.62 0.63
AL/d 0.34 0.5 0.24 0.09
case 3
AG./ prad 0.51 >1.0 0.63 0.62
AL/d 0.36 0.5 0.26 0.08
case 4
A,/ prad 0.51 >1.0 0.64 0.61
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Fig.2 The maximum piston error in the mosaic grating with wave aber-

ration
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Fig.3 The maximum tip-tilt error in the mosaic grating with wave aber-
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