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An optical beamforming network based on dispersing optics

ZHENG Wei, WANG Chao, YANG Wenli, WU Chunbang, ZHANG Zhenjie
(Tnstitute of Space Antenna, China Academy of Space Technology (Xi’an), Xi’an 710100, China)

Abstract: In order to implement the large beam pointing range and the fine step adjustment of an optical beamforming
network (OBFN) , a method of optical dispersion-based optical true time delay (OTTD) was adopted. The path switching of N-
way high dispersion fiber was realized by the optical switch, and thus the equally large-step delay difference was realized, then
the beam pointing with a large range and a stride adjustment was realized. By tuning the dispersion coefficient of the linear
chirped fiber Bragg grating (LCFBG) , the equally small-step delay difference was realized, and then beam pointing with a small
range and a small-step adjustment was realized. The theoretical analysis and simulation verification of the above method were
carried out, and a beam pointing angle range of —73.74° ~ +73.74° and a switching step of 0.458° was obtained. The result
shows that the large beam pointing range and the fine step adjustment of the OBFN were realized based on optical dispersion,
which is helpful to improve the system designing of phased-array antenna.
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Fig. 1 The schematic of the proposed OBFN based on optical dispersion
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Fig.2 Equally delay difference caused by the path switching of N-way high
dispersion fiber or tuning the dispersion coefficient of the LCFBG
a—switching dispersive fiber b—tuning LCFBG dispersion coeffi-
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Fig.3 Equally delay difference and the beam pointing of OBFN
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Fig.4 Beam pointing diagram of an 8-array-elements OBFN when switching
the path of high dispersion fiber

a—polar coordinate diagram b—cartesian coordinate diagram
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Fig.5 Beam pointing diagram of an 8-array-elements OBFN when tuning
the dispersion coefficient of the LCFBG

a—polar coordinate diagram b—cartesian coordinate diagram
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Fig. 6 Beam pointing diagram of an 64-array-elements OBFN
a—awitching dispersive fiber b—tuning LCFBG dispersion coefficient
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