
Modeling of a Metalens Singlet Based on Half-Wave 

Plate Model



Abstract

Well designed rectangular nanofin 

structures, with proper geometry and 

material, can be used to modulate the 

phase of the transmitted field. By rotating 

the orientation of each nanofin, the phase 

modulation changes accordingly. Based 

on this principle, one can assemble a 

complete metalens using nanofins with 

spatially varying orientations. Such a 

metalens is sensitive to the polarization of 

the input field and in this example, we 

demonstrate the polarization behavior. 
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Modeling Task

input plane wave
- normal incidence

- wavelength @532nm

- beam diameter 2mm

- polarization state

a) R-circular

b) linear

c) L-circular
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f = 725 µm

NA = 0.8 ?
PSF

How to calculate the point 

spread function (PSF) at the 

focal plane of a nano-fin type 

metalens, with polarization 

effects considered?

designed to function 

as a focusing lens

M. Khorasaninejad et al., 

Science 352, 1190-1194 (2016). 



Simulation Results on Whole Detector Plane
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Behavior of the metalens obviously depends 

on the polarization states of the input fields.

Only desired 

mode

Both desired 

and conjugate 

modes
Only conjugate 

modes



Focal Area Analysis
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small detector size 

for focal region 

analysis



Focal Area Analysis
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Peek into VirtualLab Fusion

polarization definition via pre-defined 

or customized Jones vectors
user-defined desired 

lens function via e.g. 

formula coding
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VirtualLab Fusion Technologies

free 
space prisms, 

plates, 
cubes, ...

lenses & 
freeforms

apertures & 
boundaries
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diffractive, 
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lenses
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DOE
micro lens & 
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arrays

SLM & 
adaptive 
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