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Introduction to Data Arrays
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Data arrays are the most fundamental native data
type in VirtualLab Fusion. Being a generic data
type, they are among the most flexible when it
comes to introducing physical attributes, re-
sampling and interpolation. Array computing is
made easy thanks to VirtualLab Fusion’s user-
friendly GUI where users can perform operations
without having to write for-loops. In this use case,
we would like to introduce the basic tools to
generate and configurate Data Arrays. This includes
the specific main menu ribbons (views,
manipulations and detectors) as well as the settings
of the property browser.




Generation of Data Arrays

- 48 - Harmonic Field Wyrowski VirtualLab Fusion 2022.1 (Build 1.516) >3
Start Sources Functions Catalogs Windows Help Manipulations
By Array - Array Operations »  #4 Amplitude / Real Part Manipulations + §# Array Size Manipulations ~ {’;_ Pikiiation ChaRgE I 5% Create Numerical Data Array F:_ Convert to Spectral Coordinates P = i1 11 ) 1f-Setup
Coi Operations with Constant + (9 Phase Manipulations ~ ;;,& Sampling Manipulations ~ 55’ SR el . 5t Create Har N . A e Backwara: 2f ) 2f-Setup
[&)] Field Quantity Operations ~ & Lateral Displacement ~ t t B % Create Sam 31: Create Numerical Data ray k K-k F Numerical | FFT ~
- | o |[B = 7] 15: Linear Phase [foa = 7 o @ =

Light View Data View Data View Data View

5 ' - N 0
1
a
-
n
n
0.5 157
5
n
=
? E
& ®
o 0 314
-554.5945946 pm 5545045946 pm -30 pm 30 pm 34 pm
Globally Polarized Harmonic f Amplitude | Zoom: 4.807017544 | (57; 57) Jones Matrix Transmission Phase | Zoom: 1.683870968 | (155; 155) Jones Matrix Transmission Phase | Zoom: 15.5 | (18; 18)

[10/21/2022 11:16:12] Warning: There have been some changes in the non-varied parameters of the Optical Setup.

we1sissy diah | 110X qeIENHIA | ssmolg Auadoig ||

“Current Global Options.options” (Changed Simulation Defaults; Number of Used Cores: 8 [Parallel... CPU Usage: 0L ] 100% PhysicalMemory: O 150G

Data Arrays are the fundamental
representation of physical data
that most of VirtualLab Fusion’s
results are based on, be they
electromagnetic fields, phase
transmission functions or Iterative
Fourier Transform Algorithm
(IFTA) results. Hence, most of
these kind of documents can be
transformed into a Data Array in
one way or another.

In most cases there exists a
Create Numerical Data Array
option in the Manipulations tab.




Data Arrays
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Data Arrays can appear in the form of
2D documents or 1D documents. A
banner highlighted in yellow will appear
at the top of the main menu to indicate
the the currently selected document is a
Data Array. This is important as,
depending on the document class,
different Manipulations and View
settings are available.

In this use case we concentrate on 2D
Data Arrays, but the overall functionality
stays the same also in the 1D case. The
specific windows will look slightly
different as not all tools for 2D Data
Arrays are useful when working with 1D
Data Arrays.




Data Array Options
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View

Start Sources Functions Catalogs Windows Help View
] ¥ Manage Color Tables +4™% 7% | & i i | R L Ao N
@: E I I 44", Manage Color Tables .L\} £ Show Rectangle or Ellipse Marker :.‘bf‘ & ZoomIn B j—j &‘Q
17 Edit Color Tabl - how 1D Profile Show Line Mark 8 Data Restricted Z >
Diagram in Pixelated Tricolor B B Lo ow Automatic elect Rectangle or S PR Selection o True To Copy View Copy View
2D Mode ~ View ~ v L’:ﬂ Show Legend Scaling ~ Based Scaling Ellipse Marker ~ ] Show Point Marker | Tools~ | Qf Zoom Tools ~ Physical Scale ~ | to Clipboard Settings
o Value Visualization 9 Selection e Zoom & Aspect Ratio e Copy

The View tab of the main menu allows for various adjustments regarding the visual style of the Data Array,
including:
@ \Value Visualization: Determine the Color Table of the Data Array as well as various scaling options.

@ Seclection: This region contains the options regarding the markers and various tools to quickly find certain
regions.

©® Zoom & Aspect Ratio: In this region the user finds buttons to zoom into (and out from) the data.

@ Copy: Allows the user to quickly copy view settings from one Data Array to another.

As this use case is only meant to provide a rough
overview of the available options, for more information
about view settings for Data Arrays, please see:

[# View Settings for 2D Data Arrays
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Zoom & Aspect Ratio
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Note: To demonstrate this feature an asymmetrical Gaussian is shown!
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Manipulations
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The Manipulations tab of the main menu allows for various adjustments regarding the actual data of the Data
Array, including:

@ General: Lots of different customization options ranging from coordinate transformations over
mathematical operations with single values or other arrays, to the sampling manipulations.

@® Conversion: Transform Data Array to other objects.
® Fourier Transform (Space): Apply Fourier Transform onto the Data Array.

@ Graphics Add-ons: Add additional information onto the Data Array as an overlay.

As this use case is only meant to provide a rough
overview of the available options, for more information
about manipulating Data Arrays, please see: [# Graphics Add-on

[ General Manipulation Tools for Data Arrays
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Conversion
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Fourier Transform

P, 54: Data Array created from "53: Gaussian Wav... | = | [

Numerical Data Array (Equidistant)

Diagram Table  Value at (xy)

Amplitude of Field U [V/m]

1
o™
o 0.5
o
0
-2 0 2

X [mm]

Y [mm]

Ry

F

Forward:

x—k

F Forward:x =k
" Backward: k —x
@F Numerical FFT ~

Fourier Transform (

-

-

F:: 53: Fourier Transform (Physical) (54:)

= | OS]

Mumerical Data Array (Equidistant)

Y [1E4 m™]

Diagram Table  Value at [xy)

Amplitude of “Amplitude of Field U" [pV/m]

4

0

4

X [1E4 m™]

0.125
o™~
0.0625
o™
3.07e-10
-4 = 0 2 -

14



Graphics Add-On

b T POEREEEE =R ) Add Point| Add |Add Polz

F Numerical FFT+ | Cloud |Region

/éphuc: Ad s
P=: 32: “Universal Detector” (#600) in x-Domain (P... | = || & |[s3s]

- 22: Point Cloud Added (213 E=RECE = E=: 29: Region added (24) =N EoR ™=
Electric Field (X-Domain, Equidistant) Electric Field (X-Domain, Equidistant)

Electric Field (X-Domain, Equidistant)
Diagram Table  Value at (1Y) Diagram Table  Value at [y Diagram Table  Value at (xy)
Amplitude of "Ex-Component” [V/m] Amplitude of "Ex-Component” [V/m] Amplitude of "Ex-Component” [V/m]

1 1 0.70711

E E E

E 0.5 E 0.5 E 0.35355

= = =
-D- D. i i D.

-0.5 0 0.5 -0.5 0 0.5
K [mm] ¥ [mm]

More information under: Graphics Add-Ons
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Detectors
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The Detectors tab of the main menu offers several post-processing options for the Data Array, including:

@ Add-ons: Detector Add-ons calculate various physical quantities from the given data. See more
information under: Universal Detector.

@ Seclected Detectors: This section incorporates different post-processing options of the given Data Array;

depending on the detector, the result will either be displayed as an additional window or in the Detector
Result tab at the bottom of the VirtualLab window.
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Property Browser — View Tab
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In the Property Browser, the most important information about the
selected Data Array is summarized. It consists of three tabs: View,
Obiject, Selections.
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The View tab contains all parameters that determine the overall look of
the window (like size, scaling, axis, etc.) as well as the visualization of
the actual data (color table, markers, smoothing, ....). Therefore, many
of its parameters can also be found in the View tab of the main menu.

It can be used to drastically change the overall look of the results
VirtualLab Fusion provides. For a deep dive on how to modify Data
Arrays to fit certain visual requirements, please have a look on:
How to Format VirtualLab Fusion Results.
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Property Browser — Object & Markers

[Property Browser
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The Object tab
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parameters like sampling
points, physical units and
coordinate settings. Unlike
the View tab, this
parameters cannot be
changed inside the
Property Browser.

The Selections tab
summarizes parameters
from any given marker,
such as start- and end-
point.
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