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Large angle deflection of beam using high contrast grating

WANG Chaosu' , JIANG Xiaowei'”

(1. College of Information Engineering, Quzhou College of Technology, Quzhou 324000, China;2. Optoelectronics Technology
Laboratory of Ministry of Education, Beijing University of Technology, Beijing 100124, China)

Abstract: In order to analyze the influence of high contrast grating( HCG) parameters and incident wavelength on beam
deflection angle, the rigorous coupled wave method was used to design a deflectable non-periodic triangular HCG, and it is
proved that 30.3° beam deflection can be achieved in the designed non-periodic triangular HCG by the finite-difference time-
domain (FDTD). At the same time, it is found that when the refractive index of the low refractive index material increases from
1 to 1.4, the deflection angle of the transmission beam can achieve 11° tuning, and when the incident wavelength increases from

1.5um to 1. 6pum, the aperiodic triangular HCG can achieve 3.527° transmission beam deflection angle tuning. The results can

provide theoretical guidance for the fabrication of high-performance beam deflection gratings in the future.
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Fig. 1 Non-periodic isosceles triangle HCG structure
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Fig.3 The influence of grating parameters and incident wavelength on the
equivalent refractive index of grating

a—the influence of 7 b—the influence of A/A
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Fig. 6  Grating parameters and grating phase at different positions

a—grating period and duty cycle b—phase

Table 1 ~ Parameters and phases of different elements of non-periodic trian-

gular HCG
period A/pm duty eycle 7 phase/rad
0.5 0.66 0.029
0.5 0.52 1.025
0.8 0.156 2.027
0.63 0.884 3.038
0.57 0.852 4.045
0.455 0.888 5.060
0.32 0.896 6.076
0.335 0.68 0.810
0.46 0.296 1.820
0.68 0.832 2.833
0.65 0.752 3.855
0.48 0.88 4.864
0.365 0.88 5.879
0.25 0.792 0.608
0.26 0.44 1.623
0.68 0.86 2.635
0.59 0.872 3.643
0.495 0.744 5.673
0.365 0.74 0.046
0.35 0.496 1.418
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Fig.7 a—HCG model of non-periodic triangle established by FDTD b—
global light intensity distribution of non-periodic triangulated HCG

c—light intensity at different height from transmission surface
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Fig. 8 The calculated transmittivity of non-periodic triangular HCG
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Fig.9 Deflection angle of transmitted beam at different incident wavelengths
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