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Automatic design of achromatic metalens based on particle
swarm and genetic algorithm

LI Zhao-hui,LV Yi-hao
(Xi'an University of Science and Technology, College of Telecommunication Engineering,Xi 'an 710600, China)

Abstract ; In this paper,an intelligent optimization algorithm is used to optimize the design of a wide-band achromatic
superlens. Firstly, the optical properties of silicon nanocrystals ( SI nanocrystals ) constructed on silica substrate are
studied ,and a database is constructed by scanning the radius of the unit structure through numerical simulation. Then,
a hybrid algorithm of particle swarm optimization and genetic algorithm (PSO_GA ) is used to find the optimal phase
matrix in the phase database,that is,the optimal cell structure corresponding to each position. Finally,the superlens is
constructed ,and verified through simulation experiments that it can realize the focusing in infrared band ( 1000 ~
1250 nm) ,and the achromatic effect is better than that of the superlens structure obtained by the traditional particle
swarm optimization algorithm. Therefore , the design of this superlens provides a solution for the automatic design of
planar optical devices.
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Fig. 1 The cell structure of the achromatic superlens
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Fig. 2 Modulation characteristic curves of micro-nano

structures at each wavelength
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Tab. 1 The optimal optimization factors corresponding

to each wavelength C( )

Wavelength /nm C(A)
1000 0. 4764
1050 0. 6698
1100 2.62
1150 4.434
1200 4.718
1250 5.116
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