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Fig. 1 Second optimization step

Table 1 The comparison of the first and second optimizations. 7 is the diffraction efficiency; n =
S I(m,n); M is the maximum intensity deviation, \ = max|I(m,n) — I|/I, where I is

the average intensity; I = 5/(2M + 1)(2N + 1). The following is the same

Fan-out First optimization Second optimization
(%) A (%) (%) AN(9%)
6X6 Bl.6 27.8 0. 804 <<0.01
TX7 81.9 22.5 0. 809 ’ <0. 01
8X8 81.5 24.8 0. 805 <0.01
gx9 82.1 27.6 0. 809 0. 01
17X 17 82.3 27.1 0.810 0. 01
23X 23 81.7 25.1 0. 805 <Z0. 01
4x8 81.7 26.3 0. 805 <Z0.01

Table 2 The comparison of different binary phase gratings, where, \A¢ is the phase delay; * is
taken from ref[3]; # is taken from ref[ 6]; \ means that we haven't collected corresponding data

Fan-out Arbitrary-geometry Trapezoid-geometry Separable grating
7( %) AT(%) Ad (%) AT(%) Ad 7(%) AT (%) Ad
6 X 6 80.4 << 0.01 n 74.9° 0. 60 x 71. 4% 0. 02
7TX7 80.9 << 0.01 T 79.0° 0. 50 2.893  61.8*% 0. 02
8 X 8 80.5 << 0.01 x 75.2° 2. 80 x 58. 0% 0. 08 n
93X 9 80.9 << 0.01 % 76.9" 0. 50 2.950  53.0% 0. 08 x
17 X 17 8L.0 < 0.01 x \ AN \ 65. 4% 0.74 x
23X 23 80.5 < 0.01 ” \ \ \ 66. 2% 1.52 x
4 X8 80.5 < 0.01 n \ \ \ 53. 8% 0. 05 e
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Fig. 2 Computer-simulated 20} geometry for a 23 < 23 Fig. 3 The experimental result of
fan-out binary phase grating in a period. The 23X 23 fan-out ABPG
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Design of an Arbitrary-geometry (0,7) Model Binary Phase Grating

Sang Tao Liao Jianghong Lu Zhengwu Zhao Jinli
Zheng Xianming Wong Zhicheng
(State Key Lab. of Applied Optics, Changchun Institute of Optics and Fine Mechanics ,
Academia Sinica, Changchun 130022)

Abstract A method to design an arbitrary-geometry (0,n) model binary phase grating is
proposed after we have analyzed and compared the characteristics of all kinds of coding-
schemes. The development of this method can be divided into two steps. firstly, to get the
highest diffraction efficiency, we find the initial binary phase structure; secondly, we adopt
an iterative method to optimize above initial structure to get expected intensity dispersion.
We have designed 7 binary phase gratings to split the incident light beam into equal-intensity
beams. Their diffraction efficiencies are all above 80% and their uniformity deviations are
all below 0.01%, which are better than other reported results to the best of our 1<C
knowledge.

Key words grating, diffraction



