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Tiled-Grating Rotation Detecting Technology
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Abstract Tiled-grating technology is a possible approach to improve the high power laser output energy. For the
protection of high-power laser beam temporal and spatial beam quality. stitching error of grating angle must be less
than 0.4 prad, and the piston deviation is less than 20 nm. A detecting system is designed to measure the error of
rotation angle between tiled-gratings to meet the high accuracy and high stability of the tiled-grating assembly. A
phase-shift interferometer is used to measure the detecting beam which is coaxial with the main laser beam, and some
interference patterns are gotten and analyzed to reconstruct the wave front. The feasibility of the system has been
verified by a series of experiments and the accuracy of the system is 0.45 prad. Tiled-grating measurement program
with only the requirements of wavefront tilt error, which simplifies the optical interferometry and image analysis
process, will help grating tiling technology applied in engineering.
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Fig. 3 Analysis process of interference pattern
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Fig. 6 Measured result of interference system
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FERSE EE 1] DU 3 32 AR RS T I R S
A B LA 3K 21 B 122 2 40 110 ] B 0 5 20K

4 g

JCHIHFFE A 28 G2 2 S B BORWT 9T 21
WA Z— . SEEIE I A SCBOTE 9 6 Ml B 4 A6 0 2%
25 48 A ] BRI S R PR L PG 0 B R TR B, A
TOCHE ek B AR . TE/N AR I O B ) B il
R AR R R A A K R B e G A R
JE 0.4 prad (R,

5 £ X B
1 Tang Shuxing, Ouyang Xiaoping, Zhu Baoqgiang et al.. Research
on high-power laser induced damage of large aperture fused silica
[J]. Acta Optica Sinica , 2009, 29(3): 756~760
FENRS , BRBA/NE, R0 45, m R O R 0 ARl e 3k 3
MBI EFE ()], k% 4R, 2009, 29(3): 756~760
2 Liu Langin, Lin Honghuan, Peng Zhitao et al.. Evolutionary
rules of time modulation and intensity of stacked chirped pulses
[J]. Acta Optica Sinica , 2009, 29(5): 1305~1309
X2 BE, Mg, ARV S HEBUE KK v ek ) 9 1) 5 R R i AL
MUALT]. % 4R, 2009, 29(5): 1305~1309
3 Che Yaliang, Luo Kaibin, Du Tinglong. Studies on the pulse
response characters of large chirped fiber Bragg grating[J]. Acta
Optica Sinica , 2009, 29(11) . 2973~2976
MR, METFAE . RRAE . W B 2T A hAk S A A ik o i
PERFFELT]. b5 4R, 2009, 29(11) . 2973~2976
4 Kong Weijin, Fan Zhengxiu, Shao Jianda. Development of all
dielectric pulse compressor grating[ J]. Laser & Optoelectronics
Progress, 2005, 42(1) . 32~36
Ufh4, JuIE®, BREA. 4l A 5 Bk 58 R 4 0% A G OF 5T 0 R
[J). #kB kb5 Fi&, 2005, 42(1): 32~36
5 T. J. Kessler, J. Bunkenburg, H. Huang et al.. The coherent
addition of gratings for pulse compression in high-energy laser
systems[C]. L. L. E. Review, 2003, 96: 207~211
6 Terrance J. Kessler, Joachim Bunkenburg. Demonstration of
coherent addition of multiple gratings for high-energy chirped-
pulse-amplified lasers[J]. Opt. Lett. , 2004, 29(6); 635~637
7 J. Qiao, A. Kalb, T. Nguyen. Demonstration of large-aperture
tiled-grating compressors for high-energy, petawatt-class,
chirped-pulse amplification systems [ J ]. Opt. Lett., 2008,
33(15): 1684~1686
8 Zuo Yanlei. Wei Xiaofeng, Zhu Qihua. Far-field analysis of
ultrashrot pulse through the tiled-gratings[J]. High Power Laser
and Particle Beams, 2005, 17(9) . 1323~1327
KEE e BUWRNE, AR A, B Tk ol i DF B R O 5 4 A
[J]. #wmgks4F k., 2005, 17(9); 1323~1327
9 Zuo Yanlei, Wei Xiaofeng, Zhu Qihua e al.. Design of an
arrayed grating compressor based on far-field[J]. High Power
Laser and Particle Beams, 2006, 18(10): 1619~1624
KEE e BLWRIE, RJRAE . BT IR G PR 4 i i it
[J]. s k5 %F k. 2006, 18(10): 1619~1624
10 Li Chaoming, Wu Jianhong, Chen Xinrong et al.. Research on
the muti-exposure method to fabricate pulse compression masaic
grating[]J]. Acta Optica Sinica . 2009, 29(7): 1943~1946
B IL NS/ Y/ S T QUINESE (ot | vk oK ) 2 R ) e
[J]. B354k, 2009, 29(7): 1943~1946
11 Ma Xuemei, Dai Yaping, Zhu Jiangiang. Effect of tiling gratings

errors on laser beam spatial distribution[ J]. Acta Optica Sinica ,

0308001-4



B AF . OUMPPRHERIE R E R R 5

2006, 26(2): 161~165 14 Yang Xuedong, Xia Lan, Ma Weixin et al.. Experiment of real-

Iy, WO, ARfETE. PRI 22 Xk R As A R Y R time monitoring and adjusting of rotation error about tiled
W[J]. 2 ER. 2006, 26(2): 161~165 gratings[]]. Chinese J. Lasers. 2007, 34(9); 1222~1226
12 Liu Wenbing, Zhu Qihua. Effects of non-parallel grating pair on MR, B2 DH S OGP e i O 22 S s W i ) Y 52
pulse space-time profiles[ J]. High Power Laser and Particle B1]. BBk, 2007, 34(9): 1222~1226
Beams, 2005, 17(10): 1474~1478 15 Li Junchang. FFT computation of angular spectrum diffraction
X SCE, RIS AE. GRS AT X K 46 Bk o Bk 2 R i s [T, formula and its application in wavefront reconstruction of digital
R Gk F ok, 2005, 17(10); 1474~1478 holography[J]. Acta Optica Sinica, 2009, 29(5); 1163~1167
13 Lijiang Zeng, Lifeng Li. Method of making mosaic gratings by AR E . RN S A S PeE fE B A e R A B
using a two-color heterodyne interferometer containing a reference HEAESRR N L] 235/, 2009, 29(5); 1163~1167

grating[ J]. Opt. Lett. , 2006, 31(2) . 152~154

0308001-5



