Supplementary Material

High performance metalenses: numerical
aperture, aberrations, chromaticity, and
trade-offs: supplementary material

HAOWEN LIANG,* AuGUSTO MARTINS,”* BEN-HUR V. BORGES,? JIANYING
ZHoU,! EMILIANO R. MARTINS,”  JUNTAO LI, AND THOMAS F. KRAUSS®

IState Key Laboratory of Optoelectronic Materials and Technologies, School of Physics, Sun Yat-sen University, Guangzhou 510275, China
2Sdo Carlos School of Engineering, Department of Electrical and Computer Engineering, University of Séo Paulo 13566-590, Brazil
3University of York, Department of Physics, York YO10 5DD, UK

“These authors contributed equally to this work.
*Corresponding author: erm@usp.br, lijt3@mail.sysu.edu.cn

Published 22 November 2019

This document provides supplementary information to "High performance metalenses: numerical
aperture, aberrations, chromaticity, and trade-offs," https://doi.org/10.1364/OPTICA.6.001461.

S1. Spherical and coma aberrations for a large size
metalens
To show the spherical and coma aberrations for a large size metalens,
we conduct simulations on a metalens with a diameter of 1 mm, as
shown in fig. S1. We observe the same effects as on the smaller lens
shown in fig. 4 of the main paper. The parameter considered are:

e  Focallength: 500 um

e  Diameter: 1 mm

e NA=0.71

e  Operating wavelength: 532 nm

S2. Evolution of the Point Spread Function (PSF)

Since the PSFs at different angles are more distant from each other
than for the smaller lens shown in fig. 4, they are presented in separate
plotsin fig. S2.
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Fig. S1. Diffraction reconstructions of three metalenses (f=500 pm, D= 1 mm) with the following phase profiles: (a,d) Hyperbolic, (b,e) hyperbolic
superimposed with optimized polynomial and (c,fi) spherical. The first and second rows show the longitudinal field distributions at normal and at
oblique (30°) incidence, respectively. The operating wavelength is 532 nm
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(b) Hyperbolic + polynomials
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Fig. S2. Evolution of the Point Spread Function for metalenses with (a) hyperbolic, (b) hyperbolic and polynomials, and (c) spherical phases at

different oblique incidence
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