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Metalens design stages

Modeling method: Ful wave solver 'ﬁj\*ﬁ!
*Stage 1,4HK 59185

Nanostructure modelling

A full wave solution of Maxwell's equations
*Stage 2, FENXFEZFHEIT

Component design using powerful optimization
methods
*Stage 3, RGEMEEHZESN ZRX A ray-tracer
B4 GDSI - SEFIE 18 .

System integration for ray-tracer and GDSII.
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***Inverse design from targeting component to optimizing metasurface/meta-atoms is possible.

Howdo |

combine the
structures?

2. Planar lens design

Avrange nanostructures Lo achieve optica functions 0 5'

Where should |
place the new
3. Integration into an optical system lense?

Plug Into ray-tracer to improve your designs .f

*x+Quantifying fabrication errors in metalenses with Monte Carlo simulations

Nanostructure Component

Simulation Simulation
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TiO nano-fin elements on a soda-lime glass substrate

-EEIEHERER Capasso BHRHEIRX

Transmission of RCP wave Phase difference vs. rectangle rotation
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Metalenses at visible wavelengths: Diffraction-limited focusing and subwavelength resolution imaging
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http://science.sciencemag.org/content/352/6290/1190
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Slanted and blazed gratings for coupling light into waveguide for VR/AR headsets
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Analyse electric field profile inside an optomechanical cantilever
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E22Z 7k 1. Karvounis, A., Ou, J. Y., Wu, W., Macdonald, K. F. & Zheludev, N. I. Nano-optomechanical
nonlinear dielectric metamaterials. Appl. Phys. Lett. 107, (2015).
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SEEGEZRA Component Simulation for metasurface and metalens
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Metalens focus spot at z=200um

100000
80000
60000
40000
20000
o

X (um)

y (um)

-PlanOpSim SEEYE planar optics ZHMARAE TR S— meta-atom SEFE(TH ~ BEEES FHHME
FEERTL metasurface RBIFREFRERE » 57 forward design W IV ZHEEGLETLEM: -
Inverse design J7EEEEMA BInZB4EAEFETH » PlanOpSim B4 B DUFE R NI B IR


http://www.nanophotonics.org.uk/niz/publications/karvounis-2015-non.pdf
http://www.nanophotonics.org.uk/niz/publications/karvounis-2015-non.pdf
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Integrated nano-structure calculation from meta-atom to metasurface/metalens design
And quantifying fabrication errors (Steepness angle, Radius modified, Missing structure )

with Monte Carlo simulation of 25,230 metalenses in a plot

a b . c
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Monte carlo simulation of a metalens. Individual meta-atoms are randomized and their response calulated by the
full wave solver. PlanOpSim component level simulation then computes the focal spot.

More latest news on metasurfaces/meta-atoms
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A polarization insenstive metalens by interleaving By using only 2 orientations (0 and go degrees) of
nano-fins for left and right circular polarized light. nano-fins a polarization insenstive metalens is made.
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Lin, D. et al. Polarization-independent metasurface lens employing the Pancharatnam-Berry phase.
Opt. Express 26, 24835 (2018).
th

Chen, W. T., Zhu, A. Y., Sisler, ]., Bharwani, 7Z. & Capasso, F. A broadband achromatic polarization-

insensitive metalens consisting of anisotropic nanostructures. (2018).
yalizi

https://doi.org/10.1364/0E.26.023178 published 24 Aug 2018

Planar dielectric cylindrical lens at 800 nm and the role of fabrication imperfections

Jeongho Ha, Abdoulaye Ndao, Liyi Hsu, Jun-Hee Park, and Boubacar Kante
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