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Error analysis of holographic mosaic gratings

QIAN Guo-lin'* |LI Chao-ming' ,CHEN Xin-rong' ,ZOU Wen-long', WU Jian-hong'
(1. Institute of Information Optical Engineering, Soochow University, Suzhou 215006, China; 2. School of Electronic and

Information Engineering, Suzhou Vocational University, Suzhou 215104, China)

Abstract: In order to make large scale gratings, errors of holographic mosaic gratings were analyzed. The gratings’
phase and rotation were designed by monitoring the Moiré fringes formed on the reference grating. The orientation and
period of the Moiré fringes can show the grating’s rotation condition, and the phase can express the grating’s phase
condition. The phase congruence of the Moiré fringes and the mosaic gratings is researched when the planes of reference
grating and the mosaic grating’s substrate are not parallel. In addition mosaic gratings’ phase error brought by the drift of
optical path difference was studied. The errors of mosaic gratings caused by the movement of workbench were analyzed.
Considering all of the factors, the mosaic gratings’ error is about 0. 15A. The value can meet the requirement of mosaic
grating which is designed to be used for pulse compressor. Finally the precision of mosaic gratings’ error was confirmed by

the experiment. The results show that it is feasible to make the holographic mosaic grating by using the reference grating.
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The research of holographic mosaic gratings’ error provides the method for making meter-order gratings.
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Fig.2 Mosaic gratings on one substrate
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Fig.3 Sketch of grating mosaic
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Fig. 6  Rotation of the grating substrate
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Fig.7 Moiré fringes of the reference grating

Fig. 8 Moiré fringe near gap of the mosaic grating

FHE A B A 5O T R B BT 5L
IRACSOH BN, Ua B 3 T Wb P ol 6 1
W ARSI

SERENGE B IR 0, R Il R,
A PHERS B 2 T O b el Y e
A H, ALE B ESR RS0, K 8 i, A
M BEIR SR B0 22 5203 IARER T W7l i Pf 4
%, EARSUHZEZ 0.15 4, 555 2.5 1Al iy
PHERZERAR 3

4 &

LY AE AL, F IS 25 e 55 /R 2 SOk M il
PHES M B T AT Y, Bk T O PR R 22 0
MIERGPE, IESE T 2 B P EaE R nI AT e,
HOR T BOCHIF AR LS50 2% R 22 BE K3

2 % X
[1] WEIZhY, WANG Zh H, HAN H N, et al. Progress on ultrashort

and ultraintense laser pulse technology[ J]. Infrared and Laser En-

gineering 2007 ,36(6) :773-777 (in Chinese) .



$371% ol

B 2 BB R 22D 5

751

[2] XU G, QIAN L J, FAN D Y. Optimization of the single-grating way[ J]. Optics and Precision Engineering,2000, 8 (5) ;503-507
stretcher in chirped-pulse amplification[ J . Chinese Journal of La- (in Chinese).
sers,2002,29(12) :1067-1070 (in Chinese) . [8] ZENG LJ, LI L F. Optical mosaic gratings made by consecutive,
[3] KONG W J, SHAO J D,ZHANG W L, et al. Design and charac- phase-interlocked , holographic exposures using diffraction from la-
ter analysis of multi-layer dielectric film used in pulse compressed tent fringes[ J]. Optics Letters,2007,32(9) ;:1081-1083.
gratings[ J]. Acta Optica Sinica,2005,25(5) :701-706 (in Chi- [9] QIAN G L, WU J H, LI Ch M. Theoretical analysis of tiled grat-
nese) . ing by multiple-exposure hologram on single substrate [ J]. Optical
[4] WEIJ, WU J H. Theoretical study on wave aberration of mosaic Instruments , 2008 ,30(6) :81-85 (in Chinese).
compression gratings [ J ]. Laser Technology,2011,35 (3) :349- [10] LICh M, WU JH, ZHU Y Y, et al. The method and device
351 (in Chinese). used to control the interference fringe ’ s stability: China,
[5] ZHANG T, YONEMURA M, KATO Y. An array-grating compres- 200610039967. 6[ P]. 2006-10-11 (in Chinese).
sor for high-power chirped-pulse amplification lasers [ J]. Optics [11] QIANG L, LICh M, YIN QY, et al. Study of characteristic of
Communications, 1998 ,145(1) :367-376. fringe locking system used to holographic exposure [ J]. Laser
[6] KESSLER T J, BUNKENBURG J, HUANG H, et al. Demonstra- Technology ,2008 ,32(6) :648-650(in Chinese).
tion of coherent addition of multiple gratings for high-energy [12] SHENG Zh, XIE Sh Q, PAN Ch Y. Probability and statistics
chirped-pulse-amplified lasers[ J]. Optics Letters,2004,29 (6) . [M]. 2nd ed. Beijing: Higher Education Press, 1989171 (in
635-637. Chinese) .
[7] ZHAO B, HAO D F. Manufacturing large-size grating by mosaic
- B i -

T E MR T 5 2014 £ ECHLEARY )

NI &S .62-74 [ N4 —T)*5 . CN51-1125/TN

[}
W





