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Global topology optimized metagrating beam

splitter based on deep learning

Deng Renjun, Shi Tan, Li Xiangping, Deng Zilan

(Guangdong Provincial Key Laboratory of Optical Fiber Sensing and Communications, Institute of

Photonics Technology, Jinan University, Guangzhou 510632, China)

Abstract: With the help of the deep learning model applied in the inverse design of the metagrating beam
splitter, good uniformity and high diffraction efficiency can be obtained. The structure design, diffraction
efficiency and uniformity of the metagrating beam splitter was studied by using the global topology optimization
neural networks. Under the working wavelength of 900 nm, the beam splitter with splitting angle of 120° and
150° designed based on the global topology optimization networks had high diffraction efficiencies of 95% for

120° and 85% for 150°.
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Fig.1 (a) Schematic diagram of deep learning model; (b) Schematic diagram of metagrating beam splitter
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Fig.2 Diffraction efficiency and target function of metagrating beam splitter with deflection angle 150°. (a), (d) Average diffraction efficiency and the
average target function values of the metagrating beam splitter vs training times; (b), (c) Distribution of diffraction efficiency of the metagrating
beam splitter after 100 and 1000 times of training; (e), (f) Distribution of target function values of the metagrating beam splitter after 100 and

1000 times of training
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Fig.3 Structure and the full wave simulation results of the metagrating beam splitter with deflection angle of 120° and 150°; (a), (b) Structure of the

metagrating beam splitter with the deflection angle of 120° and 150°; (¢), (d) E, distribution of the metagrating beam splitter with the deflection

angle of 120° and 150°; (e), (f) Electric field distribution of the metagrating beam splitter with the deflection angle of 120° and 150°
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