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Flexible Region Configuration

A short guide on the generation of regions by using different
manners, and their use in different applications, e.g., the diffractive
optics merit functions detector.



About This Use Case

e The following toolbox is required
— Starter toolbox

e This use case is produced with VirtualLab Fusion (Build
7.0.0.35).

o Get your free Trial Version here!
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http://www.wyrowski-photonics.com/service/virtuallab-trial.html

This Use Case Shows ...

* how to generate regions in different manners, and how to
use them as signal regions in specific applications.

Create New 2D Region X n 5: 2D Region 'Polygon Region' EI@
2D Region
Region Type | Simple Polygon Region ] Spectral Domain Region Name |Polygon Region
Palygon Vertices
Name x-Coordinate y-Coordinate |_m:: Append New | o
A -25mm -1.4434 mm _
B 25mm -1.4434 mm = Insert New E _
C 1.5mm 28868 mm -
D 15mm 35mm X Remove
ﬁ Maowve Up =
I
[ T 1
2 1 ] 1 2
X [mm]
Validity: @
CK Cancel Help
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Used as Optimization Region

 Iterative Fourier transform algorithm (IFTA) optimization

. 9 Iterative Fourier Transform Algarithm Optimization

Specffication  Design  Analysis

Input Field Propagation
‘wiavelength Type of Propagat
(@) Constant Input Field Focal Length

Set

Embed Frame \w/id

One can select any active

. Pixelation Factor
i | e o | | Smsee region documents as
A Outp Plane Sar Optimization Region for the
mpling Distance | 1-33I-l'ﬂ| o | 1-33I-l'ﬂ| . d .
ampling Points
?r{al:’:s(:lfﬁission Quantized Phase-COnly ~ Sampling Distancs eSIgn :

Select Optimization Region d

Mumber of Field Size
Quantization Levels I:I

1:2 i i i
3: 2D Reagion "Sampled Region’
5. 2D Region "Polygon Region®
Output Field Requirements 4: 2D Region ‘Rot. Rect. Region’
Desired Qutput Field Set Show Limit Stray Lig
— . Maximum Re
Optimization Region Show of Stray Light
[ Limit Featurs S
Allow Phase Freedom
Minimum Fez
Allow Scale Freedom Masimum St

Limit Scale Factor According - for Higher Fre Ok Cancel
to Goal Efficiency r g _
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Used as Evaluation Region

 Diffractive optics merit functions detector

Geometry /
Channels

Position /
Orientation

Edit Diffractive Optics Merit Functions

Detector Window and Resolution  Detector Function

Wectorial Component
Selected Merit Functions

Ex Comp

‘window Efficiency
Conversion Efficiency
Signal-to-Noise Ratio
Unifarmity Error

dvo

Detector
Farameters

Relative Zeroth Order Intensity

[] Zercth Order Efficiency

[] Maximum Relative Intensity of Stray Light
[] Optimal Scale Factor

Selection Tools

Output Field Requirements
Diesired Output Field Set

Evalustion Region Mode | Arbitrany Evaluation Region

Evaluation Region Set

[] Allow Scale Freedom & Load..
IZf Select frem Documents...

Signal Type

Efficiency Related to Incident Field of Optical System

One can select any active
region documents as
Evaluation Region for the
detector.

Select a 20 Region *

Cance
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Used as Grating Region

o Grating region configuration in waveguide toolbox

One can select any active
region documents as
Evaluation Region for the
region shape definition.

Select a 20 Region ¥

5 2 jion T ] i
4: 2D Heglon Sampled Hegmn
3: 2D Region ‘Rectangular Region®

Edit Grating Region *
Shape  Region Channels  Grating
A H Q Region Name |Sq|.|are Region |
[ Load.. Region Type |Hectang|_|lar Region |
IE Select from Documents...
Diefi 3 J
=
Width Height 1mm o
; E
[[] Keep Aspect Ratio £ o
Validity: @ > .
Z
S—— .
=
T T T T T
04 02 0 02 04
X [mm]
Walidity: 0 QK Cancel Help
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Region Generation

HO-548 -

File Start Sources Functions Catalogs Windows

GENE & B« B X X OF X K.IP

Aperture  Ideal Linear Random Single Phase Sphercal Stop Zemike & Seidel  Rectangular Sawtooth Sinuscidal Trangular  Region Redion
Llens Phase Phase Dislocation  Phase Abemations (Grating Grating  Grating  Grating 0y (D)

Transmigsion Functions Signal Regions

Create MNew 20 Region

Regian MNan

 In the Functions ribbon, — o
we click on the Region

Definition of Unrotated Rectangle

I CO n . Center X Center ¥
Width Height 5 mm r

* [In what follows, we take Koot i
2D regions as examples. N

¥ [mm]
0

Validity: @

o
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Region Generation

Specify definition domain of region: check (angular) Spectral
Select region type Domain when used as optimization region for the diffractive
optics element define with Angular Spectrum setup

/

Create Mew 20 Region l *

. — Name of the region
Region Type | Rectangular Region ~ Spectral Domain Region Name | User Defined Region / =

Rectangular Region
intic Rlegion

Definition of Unrotated Rectangle

Width 0.07 1/m|  Height 0.005 1/m s
: = Preview of the region
[] Keep Aspect Ratio ~ O ~
Validity: @ =
= O
. ! T T T T T
Rotation Angle 04 02 0 02 04

Explicit definition of the region Sl

Corcel | b
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Example

e Rectangular region

— Define center position,
width and height, and

rotation angle.

Rectangular region is
defined analytically by its
parameters, and thus can

be zoomed arbitrarily.

Create New 20 Regicn

Region Type | Rectangular Region

Definition of Unrotated Rectangle
Center X
\wiidth 10mm

[] Keep Aspect Ratio

3

o *

~ [] Spectral Domain Region Name @
1

Center ¥

Height 5 mm

Validity: @)

(=}

n 1: 2D Region ‘Rot. Rect. Region’

20 Region

I~
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Example

 Polygon region

— Type in positions of polygon vertices in successive sequence.

Create New 20 Region n 5: 2D Region 'Polygon Region' EI@
2D Region
Region Type | Simple Polygon Region ] Spectral Domain Region Name | Polygon Region
Palygon Vertices
Name x-Coordinate y-Coordinate |_m:: Append New | o
A -25mm -1.4434 mm _
B 25mm -1.4434 mm = Insert New E _
C 1.5mm 2.2868 mm = =
D -15mm 35 mm X Remove £
40 Move Up = =
r
[ T 1
2 1 ] 1 2
X [mm]
Validity: @
oK Cancel Help Polygon region is also

defined analytically by its
parameters.

10

www.wyrowski-photonics.com



Example

 Elliptic region
— Define center position, half
axes, and rotation angle.

Create New 2D Region

Region Type | Hiiptic Region

Definition of Unrotated Elipse

Elliptic region is defined
analytically by its
parameters.

[] Keep Aspect Ratio

~ ] Spectral Domain Region Name (i

P
¢
2%
¢
:
3
J

Validity: @)

n 1: 2D Region ‘Elliptic Region'
20 Region
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Example

e Sampled region

— It is defined by sampled
data, which can be loaded
from existing file, imported
from text or bitmap, or
selected from active
Numerical DataArray in
VirtualLab window.

Create New 20 Regicn ?
Region Type | Sampled Region ~ [ Spectral Domain Region Name r%
t
7
Sampled Region Data H —j'
| Set | Show 3
.
[ Load. _ }
Ty Import.. = g
3| Select from Documents.., E = 4
. ]
> %
i
Y o o K3 3: 2D Region 'Sampled Region' E'@

20 Region

— We load the attached
Numerical DataArray.

Pixelated effect from discrete
sampling points is obvious.
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Example

« Composed region
Create two subregions,

both in circular shape.

One with smaller radius

and the other larger.

Choose XOR under
Composition Mode.

A ring shape is then
obtianed.

Create New 2D Region i
4

Region Type | Composed Region w ] Spectral Domain Region Name [@;

s

Subregions 2

# |Type
1| Elliptic Region

g] Elliptic Region | Elliptic Region |

Name

4 Edit Subregion
Elliptic Fegion

] New Subregion
¢ Delete Subregion

‘@“ Mawe Up
=

n 5 2D Region 'Composed Region'

2D Region

EI@ Composition Mode:

Artivalence (XOR)

¥ [mm]

Intersection (AND)
Union {OR

Difference
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Document & Technical Info

code Feature.0020

version of document 1.0
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author Site Zhang (LightTrans)

used VL version 7.0.0.35
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