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What Can Design Queries Be Used For?

| Define Linear Comman-Phase Design Query %

lNumination Parameters Design Parameters

A From Target Phase to Structure o, ==

Cartesian Angle () Spherical Angle

Number of Steps
Paramete rS Incident Angle Alpha e DesignFilers
Incident Angle Beta 200 Maximum Allowed Phase Deviation A 10| (62832 mrad)
% de Meta-Atoms with Output Field 50%

Input Polarization

« Design Query works in the inverse direction of ot o oo
a Forward Query. Piesdtin gt Retatien | Right Circuiary Polarzed = I:\Amphtudeiumpunents @ Output Field Square Su m

* The user specifies a desired Local Common
Phase value. () (o) memoie

* Thetool finds the structure parameter that best _— “

realizes this target phase. _—— ==

Get more information about our Surrogate
Models here! )

Target Phase Value [rad]

Rotation angle vs target phase



https://www.lighttrans.com/docs/assets/pdfs/260416_WP_META_SURROGATE.pdf

Demo Surrogate Model Investigation

Define Linear Common-Phase Design Query *
[~ Su rrogate Model Parameters PT—
Wavelength 532 nm Target Common-Phase Profile from -mto
Angle Defined by © cartesian Angle () Spherical Angle Mumber of Steps 101 &
I arameter Val ue Incident Angle Alpha o Design Filters
Incident Angle Beta 20° Maximum Allowed Phase Deviation A 105 (628.32 mrad)

Evaluate for © Transmission () Reflection Exclude Meta-Atoms with Output Field Square Sum < 50%

Type Nanofins

Type of Polarization Circularly Polarized = Select Derived Local Quantities to Evaluate

Structure Parameter [ output Jones Vector
W I h 2 Direction of Rotation Right Circularly Polarized o .
ave e ng n I I l [ ] Amplitude Components Output Field Square Sum
[CJ Phase Components Local Common Phase
. . . . . . — _
Polarization Right circular polarisation S
Normalized Jones Vector Step Size and Quantization Analysis

Incidence angle range -20° - 20° (11 x 11 steps) () - )

Evaluate Quantization Error
Jy 0.70711 - exp(1.5708 - i)

™ Design Query

Varied parameter Value Please find the surrogate model in the
corresponding files as:
Surrogate Nanofins.sur

Incident angle alpha 0°
Incidence angle beta - 20°
Maximum allowed phase derivation A/10 There are no OS-files necessary to repeat
Exclude Meta-Atoms with Output Field Square Sum < 50 % ' contentofthis feature demonstration.




Results

@ Main Observation

The Design Query returns the ro-
tation angles required to gener-
ate the — to 4+ phase transition.

The Local Common Phase fol-
lows the target phase well.

The Output Field Square Sum re-
veals a clear dip near a target
phase of about —1.3rad.

This resonance can be filtered
away, improving overall effi-
ciency on the cost of phase
effects.

Without filter

Without filter
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Results

@ Main Observation

The Design Query returns the ro-
tation angles required to gener-
ate the — to 4+ phase transition.

The Local Common Phase fol-
lows the target phase well.

The Output Field Square Sum re-
veals a clear dip near a target
phase of about —1.3rad.

This resonance can be filtered
away, improving overall effi-
ciency on the cost of phase
effects.
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Workflow

:= What the User Does

1.

Open the surrogate model file with the pre-trained
nanopillar surrogate model.

Click Forward & Design Queries. Pick Design Re-
lated Scan.

. Choose Right Circular Polarization and 20° Inci-

dent Angle Beta.

. Select Output Field Square Sum and Local Com-

mon Phase and Local Common Phase as outputs.
Press OK

Repeat the previous steps but this time also active
Exclude Meta-Atoms with Output Field Square
Sum and set it to 50%

E& 3: D:\LightTrans..\Example_Nanofins.sur

Wavelength
Medium Before

Fused_Silica in Homogeneous Medium

Wavelength

Status: Surrogate model completely trained.

532 nm

Q, view

Medium Behind
Airin Homogeneous Medium
= Q, view
Mumination Parameters

Range Step:
Alpha (Cartesian | a) 40° 1
Beta (Cartesian | B} 40" 11

Parameters of Metacell
Period of Metacell
Type of Meta-Atom
Size of Nanofin

Fillar Height

fo] ® ]
325nm x

250 nm 95 nm

600 nm

Delete Training Data
9

Medium of Pillar

Non-Dispersive Material (n=2.43) in Homogeneous Medium

Q, view
Metacell Parameter Variation
Rotation Angle Range o 180°
Number of Steps 181 3
Step Width

| Define Linear Common-Phase Design Query

Design Parameters
Target Common-Phase Profile from -nton

Number of Steps 101 ¢

Iumina tion Parame ters
Wavelength 532 nm
Angle Defined by © Cartesian Angle (O Spherical Angle
Incident Angle Alpha [
Incident Angle Beta 20
Evaluate for © Transmission () Reflection

Input Polarization

Type of Polarization

Circularly Polarized

ebilemun of Rotation  Right Circularly Polarized

Maximum Allowed Phase Deviation A 205 (314.16 mrad)

8 Exclude Meta-Atoms with Output Field Square Sum < 50 %

Select Derived Local Quantities to Evaluate
@ Structure Parameter [C) Output Jones Vector

() Amplitude Components @ Output Field Square Sum

Normalized Jones Vector
x
‘ ( ly ) (
|

L

0.70711
0.70711 - exp(1.5708 - i)

(C] Phase Components @ Local Common Phase

[C) Non-Common Phase Residuals () Common-Phase Residual Variance
Step Size and Quantization Analysis

@ Analyze Step-To-Step Changes

@ Evaluate Quantization Error

oK Cancel Help




Related Documents

& White Papers

WP-META-SURROGATE — Surrogate

Modeling: Enabling Practical Metalens
Design and Simulation
WP-META-PHASE — Designing and
Analyzing the Phase Response of
Metasurfaces

:= Use Cases and Feature Demos

Collimation with a Metalens Based on

& Tutorials

 Designing a Metalens in VirtualLab
Fusion

Nanopillars

Aberration Control via Metalens
Wavefront Phase Modifier Twins
Forward Queries

Designing a Metalens in VirtualLab Fusion

i Overview

This tutorial walks you through the complete design and simulation workflow for a metalens in VirtualLab Fusion. A metalens is
realized as an Optical Digital Twin — an intelligent replica that encapsulates its own simulation model — and can be accessed via
the Digital Twin Hub.

The workflow consists of four main steps:

1. Configure the metalens — specify the optical environment and define the target phase profile
2. Create a surrogate model — define the meta-atom parameter space and train the neural network
3. Design and simulate — map the phase profile to discrete meta-atoms and analyze performance

4. Export the structure — generate a GDSI| file for fabrication
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