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Abstract In this work, a method based on the traditional Gerchberg-Saxton (GS) algorithm and convolutional
neural network (CNN) is proposed to generate vortex beams using a liquid crystal spatial light modulator (LC-
SLLM). By adopting this GS-CNN method, the Bessel beams with different topological charges are generated. On
this basis, the root mean squared error (RMSE) and diffraction efficiency (DE) of the generated vortex beams are
further analyzed and compared with the results obtained by the traditional GS algorithm. The results show that the
GS-CNN method proposed in this paper can produce high-quality Bessel vortex beams. Compared with the results
from the traditional GS algorithm, the intensity difference between the generated vortex beam and the target light is
reduced and there are more input light field energies to be diffracted.
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Fig. 1 Flow chart of GS-CNN method
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Fig. 2 Model selection of CNN. (a) MSE versus number of convolutional layers;
(b) structural diagram of CNN
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Fig. 3 Simulation experimental results by GS-CNN method. (a)—(c) Target intensity distributions of Bessel beams;

(d)—(f) output light intensity distributions of generated vortex beams; (g)—(i) LC-SLLM phase holograms of generated vortex beams
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Fig. 4 RMSE of output light intensity and target light intensity of Bessel beam generated by each method.
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