E3E H1M
2008 4F 1 A

H W
CHINESE JOURNAL OF LASERS

Vol. 35, No. 1
January, 2008

XEHE: 0258-7025(2008)01-0039-05

A 4k sEAH L E S B S FOE A T 2R
IRL 7 K KEX HEE BRR

(IR BB A SRR #06THABIITE, W H#ER 610064

BWE MTIFRERB SRR —FA 07 & Rk 4 E XA A B — R sF W I s ok . A
BT R EZAN MR B R IHERA L 3X3 1 4X4 SR RBE S FI AL 1% M73. 1%, 5%
FA 935 2 SEHI A B4 A 4R 37 %0 F26. 9 %6 o X 1 5% AH AL SE I A 1 7E IR 22 40 A R B, SROBCR FEAEAR K AE , 45 6l
BIRIEHRRBRWREREE ARG HFRAEEMEEO G EE—EEZHN . WRNHTIHR, FRAELH R
T EE.

KR BOLEAR M T IR EZAEM G R = 4

FESEE 04361 XEIRIRE A

Implementation of Coherent Array Beam Combination Using
Two-Dimensional Sine Phase Grating

Wang Jingquan Fang Liang Zhang Zhiyou Du Jinglei Guo Yongkang

(Nano Photonics Research Technology Institute, School of Physical Science and Technology ,
Sichuan University , Chengdu, Sichuan 610064, China)

Abstract Coherent beam combination is an effective method to get a high power beam. Two-dimensional (2D) sine
phase grating of special design is a perfectly combining element. The design of 2D sine phase grating is introduced,
and computational results indicate that the high splittering efficiencies are 81.1% and 73. 1% , which increase 37 %
and 26. 9% compared with conventional Dammann gratings respectively in the case of 3 X3 and 4 X 4 beam-splitting.
The fabrication of 2D sine phase grating and errors are analyzed , and the results show that coupling efficiency of
combination has a maximal value leading to greater error latitude for the fabrication of sine phase grating. Splittering

and combination light field are different on phase grating surface. The coupling efficiency can be improved, if the

phase grating is only used for combination.
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Fig. 1 Surface shape of 2D sine phase grating
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Table 1 Different splitting sine phase gratings and Dammann phase gratings

Grating Dammann phase grating Sine phase grating
splitting Total Uneven of Phase of Total Uneven of a/4
beams efficiency /%  splitting intensity /% break spot  efficiency /% splitting intensity /% /rad
2X2 65.7 0 45.9 0 1. 842
3X3 44,1 0. 24 81.1 0. 37 1.435
4X4 46, 2 0.39 73.1 0.06 2.629
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Fig. 2 Intensity distribution of 3X3 splitter (a)
and 4 X4 splitter (b)
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Fig.3 3X3 (a) and 4X4 (b) coherent combination
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Table 2 Initial phases of coherent combination beams

Initial phase /rad

Combining beams

0 /2 T 3n/2
3X3 beams ¢(0,0) (1, 1) ,p(—1,1), ¢(0,1),900, — 1),
o(—1,— 1, o1, —1) (1,00, o(— 1,0
4X 4 beams e(2,2), e(2,1),9(1,2), (1,1,
o(—2,2) o(—1,2) ,p(— 2,1), o(—1,1),
o(—2, =2, o(—2,—D,e(—1,—2)s o(—1,—1),
o(2, —2) o(1, —2),0(2, — 1) o1, — 1
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Fig. 4 Profile of one-dimensional sine phase grating
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