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June 2024, Release of VirtualLab Fusion 2024 .1

The New VirtualLab Fusion 2024

Overview of new features of version 2024.1



General Information

Version 2024.1 (Build 1.132)
Update Service 2"d quarter of 2024 is required.
Install Type Standalone Installation

VirtualLab Fusion 2024.1 is installed in parallel to your existing VirtualLab
Fusion installations.




New Member in the VirtualLab Fusion Product Family



New VirtualLab Fusion Product Family - General

« With VirtualLab Fusion 2024.1 we offer different
configurations of VirtualLab Fusion. We
distinguish between the platform (VirtualLab

Fusion Standard) and additional packages,
which can be combined as needed.
_ _ % VirtualLabruson
« The following packages are available:
© Grating Package
© Diffractive Optics Package
© Flat Lens Package
© Light Shaping Package

© AR/VR/XR Package

© Distributed Computing Package
© Optimization Package (NEW)
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VirtualLab Fusion — NEW Optimization Package

« With VirtualLab Fusion 2024.1 the
Optimization Package has been released
as the newest member of the VirtualLab
Fusion product family.

» |t contains powerful local and global
optimization algorithms to design a
system according to your merit functions.

* The intuitive and user-friendly interface
will guide you through the optimization
process.

 Powerful post-processing tools will
enable you to understand the development
of merit function values during the
optimization process.

VirtualLab Fusion

Optimization
Package

mm.m.
VirtualLab rusion
B i e
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@HTTRANS .

The New VirtualLab Fusion 2024 .1

Major Development Directions



Major Development Directions of VirtualLab Fusion 2024.1

« VirtualLab Fusion enables optical modeling
by combining different modeling techniques
on one software platform.

« The development of VirtualLab Fusion never
stops. VLF 2024.1* provides:

— Higher Speed

— Easier Use

— More Physics

— Deeper Transparency
— Better Control

*Our customers often refer to VirtualLab Fusion as VLF. Therefore, in

this feature overview we use VLF 2024.1 for VirtualLab Fusion 2024.1.

WYROWSKI
VirtualLab rusion
OPTICAL MODELING AND DESIGN SOFTWARE
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Higher Speed

Major development directions of VirtualLab Fusion 2024.1



Higher Speed by VirtualLab Fusion 2024.1

# VirtuslLab Fusion Optimization Package v0.2.4-2 - O X

* Distributed computing technology is

utilized in the new Optimization -

| Clear Cache

Server Tools

||||||||||||||||||

Initial Merit Last Merit e
PaCka e Value: 0.022420577279260476  Value: 0.000000077603190582558 [ Ao Scale
- Clients
0.03 2

« Performance & handling of VirtualLab o lisse [iesor| "oe s 1 10
Fusion data object (e.g. data arrays)
has been optimized.

Number optical setups in queue: 0

« Enhanced parallelization and
memory management boost our
modeling algorithms' performance.

Project Explorer Distributed Computing

[03-18 11:03:45]): VLF distributed server started

[03-1811:13:13]:  Stop distributed services successfully
[03-18 11:13:16] VLF distributed server started
[03-18 11:14:37]: Stop distributed services successfully
[03-18 11:14:37]: VLF distributed server started
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Higher Speed by VirtualLab Fusion 2024.1

Distributed computing technology is
utilized in the new Optimization
Package.

Performance & handling of VirtualLab
Fusion data object (e.g. data arrays)
has been optimized.

Enhanced parallelization and
memory management boost our
modeling algorithms' performance.

Coordinate and

T
Interpolation Settings Subsetfl~

By oW A
Edit) Array - Aray  Operations  Field Quantity  Value Lateral Arra

Operations - with Constant - Operations

+ Scaling ~ Displacement ~ Mani

y Size Sampling Selection Related Miscellaneous ‘

ipulations - Manipulations -f§ Operation

=1

Mumerical Data Array (Equidistant)

(===

H 12: Data Array 2

=8BR8

MNumerical Data Array (Equidistant)

Diagram  Table

Y [mm]
o] 02

-0.2

Value at (xy)

Amplitude of Field U [V/m]

I 1

Diagram Table  Walue at (xy)

Y [mm]

Amplitude of Field U [V/m]

X [mm]
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Higher Speed by VirtualLab Fusion 2024.1

* Distributed computing technology is
utilized in the new Optimization T——
Package. ==
. . hase distribution || £- o
« Performance & handling of VirtualLab Ef;pggﬁgsge;;;qg : Iw
Fusion data object (e.g. data arrays) = » mi‘jfj[j}fd ‘F’AM e
has been optimized. planar % I :
. . mirror ; U j“\\
- Enhanced parallelization and e e lens#2 \
memory management boost our
modeling algorithms' performance. | Jonar
input mirror
Simulation times
VLF 2023.2: 12's
VLF 2024.1: 8s
11 www.lighttrans.com




Easier Use

Major development directions of VirtualLab Fusion 2024.1



Easier Use of VirtualLab Fusion 2024.1

New customization options for optical
setup trees are now available.

Undo operations are now supported
for optical setups.

Handling of calculators within VLF
has been improved.

Data import capabilities enhanced,
including import for non-equidistant
data.

Advanced export options, such as

copying to clipboard, are now
supported.

2: Optical Setup View #1 (Optical Setup)

|| Lens System Modeling vl ]
X

Lens System Modeling

[+~ Light Sources
EI Components
- Component from Catalog
- Plane Surface (k-Dromainj
-+ Plane Surface “w Coating (k-Domain)
- Curved Surface (x-Domain)
- Off-Axis Parabolic Mirror (x-Domain)
- Spherical Lens [x-Domain)
- Lens System [x-Domain]
[+ Functions
- Universal Detectar
[=]- Dretectors
Detector from Catalog
Irradiance
Spot Size
Wavefront Error
... Zernike & Seidel Aberrations

e e I T o A I e T O o e e L w et el o,

%
i
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Easier Use of VirtualLab Fusion 2024.1

* New customization options for optical
setup trees are now available.

|Pr-:-pert3-' Browser n |
12: Optical Setup View #11 (Optical Setup)

General  Simulation Settings

 Undo operations are now supported o |
for optical setups. « Gener -

« Handling of calculators within VLF s
has been improved.

« Data import capabilities enhanced,

including import for non-equidistant ' Selecta Snapsht X |
data. [Deleied T9eniiy Operstor 0 Do Ge e Tiodar —

Changed to “Profile: Ray Results™ [2024-05-16 11:23:49)
Added detector linkage [2024-05-16 11:23:49)

* Advanced export options, such as B e b oy e
copying to clipboard, are now
supported. e
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Easier Use of VirtualLab Fusion 2024.1

* New customization options for optical
setup trees are now available.

 Undo operations are now supported
for optical setups.

« Handling of calculators within VLF
has been improved.

« Data import capabilities enhanced,
including import for non-equidistant
data.

« Advanced export options, such as
copying to clipboard, are now
supported.

3: Spherical Lens Calculator

Lens Definition  |maging

Edit Spherical Lens Component

®

Coordinate
Systems

&

Fosition /
Crientation

o

Structure

-

Lens Specification

Diameter
Center Thickness

Front Surface

Type

Plana

Medium of Lens Material

M-BK7_Schott in Homogeneous Mej

£ Load

Coating

MName Mo Coating

| )
F, v PP v, F.
o Y
y
i N
Ty, AP, fua
M. -
1 e

Viz

Fiz

fuine

ViPy .
VA

...Vertices of the Surfaces
...Principal Points
...Focal Points
...Center Thickness
Effective Focal Length
...[Front/Back Focal Length
Distance: Principal Points to Each Other
Distance: Front Vertex to Front Principal Point
Distance: Back Vertex to Back Principal Point

Refractive Indices  Geometry
Embedding Medium

Air in Homogeneous Medium

EFload || 2 Edit | Q) View

Design Wavelength 532 nm
Front Focal Length %717 mm
ViPy 2.8299 mm

=* Index of
Embedding Medium:

1.0003

Set

Lens Medium

N-BK7_Schott in Homogeneous M... = ndey of

[ load || # Edit | Q) View

Lens Medium:

1.5199
Effective Focal Length 100 mm Set
Back Focallength ~ 100mm | Set

14707 mm VaPz 0mm

Salver =
=
'_I'_ Test Evaluation [l
Channel
Configuration Design Wavelength 532 nm 2
Focal Length (in Ai 100 mm Definition Effective Focal Length
l}_ F
I From Calculator
Free Space
Propagation |j Create New...
l& Load..
H G validity &7 Select from Documents... oK Cancel Help
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Easier Use of VirtualLab Fusion 2024.1

* New customization options for optical
setup trees are now available.

 Undo operations are now supported
for optical setups.

« Handling of calculators within VLF
has been improved.

« Data import capabilities enhanced,
including import for non-equidistant
data.

« Advanced export options, such as
copying to clipboard, are now
supported.

| b |
Text File Import: AG.txt X
Numerical Interpretation of Data
How to interpret the numerical values? This page is needed to specify whether the data are one- or two-dimensional,
being distributed on a grid or not. if there is a grid: Are the coordinates equidistant or not?
Target Object Type Diagram Table Value at x-Coordinate [ |
© Data Array (O) Harmonic Field (Set) i | = — —
-o= Data Set #1
" : W
g o ||-e~ Data Set #2
© 1D Data () 2D Data 5 " T :
o
#* o
Distribution -y
w
() Equidistant o Non-Equidistant @
£ wn |
a M
Data Sets are Listed Within Text File in... 2
=]
=
© Columns (O Rows 2 .
2
=S
=
< un |
N
)
2
X
validity: @ « Back Mext » Finish = Cancel Help
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Easier Use of VirtualLab Fusion 2024.1

* New customization options for optical

setup trees are now available. Eoreas | oo

* Undo operations are now supported _ A Do A T Teee e

. Diagram Table  value at x-Coordinate
for Opt|Ca| SetUpS. Frequency v | Residuals of Linear Fit 111: Time Shift with Dis...
414.25 THz 1503.7 rad

« Handling of calculators within VLF 2 e i it sclected Data Point..

has been improved. i | [oreioraay
. TLrL 414.26 THz !

« Data import capabilities enhanced, 41426 THz | 3 Copy Selected Text Cl-C
. . - T 414.26 THz ' Copy Selected Text and Headers
including import for non-equidistant gt ¥ e——
data. 414.26 THz b 55 Copy Selected Values and Headers

414,27 THz o

« Advanced export options, such as e s

. . 414.27 THz 1503.9 rad
copying to clipboard, are now 41427 THz 15039 rad
supported. i sl
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More Physics

Major development directions of VirtualLab Fusion 2024.1



More Physics in VirtualLab Fusion 2024.1

 The latest addition to our ever-

expanding collection of simulation B s
mOdels haS been intrOduced: uDependerrtnnlncidanceAngle Interpolation Method Linear
functional coatings. aRE—

[C] Phase Change & [C] Absorption

o En hancements tO the VOI u me g rati ng Transmittance TE | Transmittance TM | Reflectance TE | Reflectance...

]
<

- . 0.000445389 0.99955 0.99955
medium have been implemented. el omoss| o cooowss| o osssss| o osmess |
2" 0.00034729 0UD0045051 0.995855 0.99955
3 0.00024531 DUD005254 0.99855 099955 Show Sampled Data
 New detector add-ons have been e ooosse|  owoessezl  assse|  oseess
5" 0.0004 3907 000045918 0.99956 0.59954 Edit Sampling
1 & 00004349 Q00046386 0.99957 099954
introduced to enhance your detector 7| omomer|  omoiss|  osmm| assee
. 8" 0.00042484 000047823 0.99958 099952
tOO I klt g 0.00041866 0.00048407 099953 099952
10" 0.00021219 0UD0049313 0.99559 0.99951
11" 0.00020531 QuDD050352 0.995859 05835
12" Q00039306 0.00051539 0.999¢ 099948
13* 0.0003%051 0.00052888 0.99961 059947
14* 000038273 000054417 0.99962 099946
15* 000037478 000056149 0.99963 055944
16" 0.00036673 0.0D0SE07 0.99983 099942
17 0.00035863 0.0006032 0.99564 09934
18" 0.00035053 000062823 0.99965 099937
19" 0.00034251 QUDDOESE55 0.995%66 099534

Q. d oK Cancel Help
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More Physics in VirtualLab Fusion 2024.1

The latest addition to our ever-
expanding collection of simulation
models has been introduced:
functional coatings.

Enhancements to the volume grating
medium have been implemented.

New detector add-ons have been
introduced to enhance your detector
toolkit.

Edit Volume Grating Medium

Basic Parameters Sealing Periodization

Holographic Material

MName |[Vacuum

Catalog Material

State of Matter Gas or Vacuum

Interferogram  |ndex Modulation

Diffraction Orders bt

Diagram 20 Diagram 3D Table

-a0°

Representation of Direction I Spherical Angles VI
-ﬁ- A vac) |Weight |Dir. | [vac) |& (vac) | (mat) | & (mat) | (mat, quant) [&
1 532nm 1 - 0 o o o o o
2 [532nm 1 - 0 457 o 45* o 32
for 332 nm Interfering Wawves for 532 nm
Edit Plane Wave i
Ly
Vacuum Wavelength Weight 1 Hm
Direction
Cartesian Angles o o
o
B cel Help
| Defined In 9 Vacuum ) Holographic Material |
validity: @) Cancel Help
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More Physics in VirtualLab Fusion 2024.1

 The latest addition to our ever-

expanding collection of simulation G

models has been introduced: ;ﬁ e bsrindouooman

functional coatings. Goranse ||~ ot v
[ EectrcrragneticF'eld Quantities

« Enhancements to the volume grating /Q — Gk
i . " | q@p | Spectrum Evaluation (Point
medium have been implemented. crertoton || |- [B]soechum ectunon i &) x

* New detector add-ons have been a2 R ] >

dvo
. s .% Pulse Evalustion (Foint] =
introduced to enhance your detector k=4

y Pulse Evalution (Ling] =

tOOI klt- = F:I i = Pulse Evaluation (Rectangle) =

—_—

Free Space |
Propagation Point Evaluation {X-Domain) X
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Deeper Transparency

Major development directions of VirtualLab Fusion 2024.1



Deeper Transparency of VirtualLab Fusion 2024.1

The property browser has been
redesigned and now features
enhanced sort and search
functionalities.

All parameters table layout (e.g.
within the parameter run) has been
enhanced to provide a clearer
overview across hierarchy levels.

| Property Browser

#]

H 6: “Universal Detector” (# 606) (Profile: General)

View Object  Selections

Bl (Bl | s

4 General
True To Scale
Data Restricted Zoom
P Window Size
Zaoom Factor
4 Colors
Color Table
4 Data
Field Quantity
Format of Color Scale
Auto Scaling of Data
Displayed Data Range
View Interpolation

4 Labels

Font Size of Title

4 Selection (General)
Selection Mode

4 Selection (Ling)
Display Line Marker

4 Selection (Point)

Mienlay Bairt Marksr
Lhisplay FoInt Marke

Font 5ize of Axis Labels

[Width=400, Height=420}

19.5 px/mm

Amplitude
Engineering

[0 V/m;: 688.15 mV/m]

Pixelated View

10
10

Rectangle or Ellipse

O

i
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Deeper Transparency of VirtualLab Fusion 2024.1

The property browser has been
redesigned and now features
enhanced sort and search
functionalities.

All parameters table layout (e.g.
within the parameter run) has been
enhanced to provide a clearer
overview across hierarchy levels.

VLF 2024 .1

B Optical Setup Parameter

=l Simulation Settings

Profile: Ray Results (Detectors) | Mumber of Points X | 11
Profile: Ray Results [Detectors) | Mumber of Points Y ’ 11
Profile: Ray Results (Detectars) | Energy Threshold for Poirt Filtering | 01%
Profile: Ray Results (System View) | Number of Paints X 11
Profile: Ray Results (System View) | Number of Points Y 11
Profile: Ray Results (System View | Energy Threshold for Point Filtering 019
= Environment .
System Temperature 20°C
AirPressure 101.33 kPa

[=I "Gaussian Wave" (#0)

= Medium at "-" Output [Air (Zemax O5) in Homogeneous Mediumj

-
Perameter Ovenvien o x| VLF 2023.2
[ i
12/*| Object Category | Poremeter Value
| | | Profile: Ray Results (Detectors) | M. | 11
Profile: Ray Results (Detectors) | M. [ 11
Profile: Ray Results (Detectors) | En... 0.1%
= Simulation Settings . 1
E;;tlcal Profile: Ray Results (System View) |... 1
etu o i I |
Para:'leter Profile: Ray Results {System View] .. 11
| Profile: Ray Results (System View] |... | 0.1%
= . | System Temperature 20°C
Environment s =
Ajr Pressure 101.325 kPa
= | Medium at - Output (Air | Material (Air (Zemax 05]) | Consta... o
(Zemax O5) in Homogeneous M. | Material (Air (Zemax OS]] | Partial... [ 0Pa
-
Parameter Overview O *
“Gaussian
Wave” (#0)
X
1)2 | Parameter Value

24
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Better Control

Major development directions of VirtualLab Fusion 2024.1



Better Control of VirtualLab Fusion 2024.1

* A new parameter type, Enumerations,
has been added to all snippets within . -
VLF. e
e e oo [l N e P T R
 New advanced options for defining |
random distributions in parameter N Custon. roancic N
runs are now available. =
« Parameter extraction has been M et
extended, enhancing functionalities s ==
such as parameter overview and
parameter runs.
_nan | e | &
M @ Check Consisteney validity: 4 oK | Cancel | Help
26 www.lighttrans.com



Better Control of VirtualLab Fusion 2024.1

A new parameter type, Enumerations,

has been added to all snippets within M— sl
VLF.

* New advanced options for defining £ —
random distributions in parameter S [TT—————
runS are nOW available. :;Z:i\.fpositioninlnten'al 50 %

« Parameter extraction has been T 2
extended, enhancing functionalities o
such as parameter overview and o
parameter runS' Pre:r:ir::DiStrri\lbu:i::roﬂntewms 2|

Parameter Range Color [ Opacity 50.196 %
27
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Better Control of VirtualLab Fusion 2024.1

A new parameter type, Enumerations,
has been added to all snippets within
VLF.

New advanced options for defining
random distributions in parameter
runs are now available.

Parameter extraction has been
extended, enhancing functionalities
such as parameter overview and
parameter runs.

Ev

5

Edit Parameter Variation Analyzer

er | Used Engines: Analyzer Evaluation
Indices of Used Detecting Devices: 800

aluate Results

 Edit | validity: @

nippet

B Show Value Distribution

I Paint Of Evaluation

/

N

You can select one or
specifying how the parameters are

/@' * 257: Parameter Run

/ Parameter Specification

Set up the parameter(s) to be varied.

Usage Mode Standard

varied per iteration.

L

more parameters which shall be varied as well as the resulting number of iterations. Several modes are available

[Point OF E

X | [C] Show Only Varied Parameters

1(2|* Parameter

Point Of Evaluation X |
Point Of Evaluation ¥

Vary From To [ Steps Step Size Original Value
= “Parameter Variation Analyzer” (# 801)

Omm 1m
Omm 1m

2
2

1m

< Back Mext = Show ¥
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@HTTRANS .

The All-New VirtualLab Fusion 2024.1

Feature Overview



VirtualLab Fusion - Optimization Package

VirtualLab Fusion 2024.1 Feature Overview



The New Optimization Package

* Optimization Configuration (Scheme_1)

Configuration of optimization algorithm

Method

Number of workers
Max Iteration Number
Population Size
Allow Dithering
Mutation
Recombination
Relative Tolerance

Absolute Tolerance

Hide advanced Parameters ¥
Updating

Strategy

Seed

Polish Results

| Optimization

Algorithm

Differential Evolutionary Al ] (-]

Nelder-Mead

Differential Evolutionary Algorithm

15

[ True

Rt

0,7

0
[0:01
[

0

[ deferred

[ best1bin

(o

[ True

S SRR ) WL N

IR

) ) ¢

Cancel )

[ Save )

The new Optimization Package comes
with various mathematical optimization
algorithms, such as

— the Nelder-Mead method (also known as
Downhill-Simplex) - a fast and estiablished
local optimization algorithm.

— the differential evolutionary algorithm - a
global optimization algorithm, which can be
used in combination with the distributed
computing technology provided by
VirtualLab Fusion.




Familiar Workflow

* Optimization Configuration (Scheme_1)

Detectors Merit Functions Algorithm
Select parameters for optimization and merit function
Search: [ ] [] show none-follow only
e e oo ]
System Temperature 20°C
Optical Setup Parameter
Air Pressure 101.325kPa
Material (Air) | Constant Absorption Coefficient 0
Material (Air) | Partial Pressure of Water Vapor 0Pa
“Ideal Plane Wave” (#0) Wavelength (532 nm [vv]
Weight 1
Polarization Angle 0°
Spherical Angle Theta 0
Spherical Angle Phi 0
Angle Zeta 0
Material (Fused_Silica) | Constant Absorption Coefficie... 0 =
Set Range for Optimization Parameters
I S K AT
“Ideal Plane Wave" (#0) Wavelenath 532 nm .
4
(: Optimization :I ( Post Process ) ( Back ) I:P Next ;\ I: Cancel H:I '::: Save “\/I

» Using the same user interface, users
of VirtualLab Fusions will become
easily familiar with the controls for the
configuration.

Parameter Overview O *

1(2(* Parameter Value

B Optical Setup Parameter

““E Environment

System Temperature 20°C
Air Pressure 101.33 kPa
= “Ideal Plane Wave" [# 0}

: Medium at "-" Output (&ir in Homogeneous Medium)

Material (Air) | Constant Absorption Coefficient 0
Material (Air) | Partial Pressure of Water Vapor O Pa
) (empty)

Wavelength 332 nm

Weight 1

Polarization Angle o

=) “Rectangular Grating™ (£ 1)

Basal Positioning [Relative]
Spherical Angle Theta o
Spherical Angle Phi o
Angle Zeta o

] Show Minimum and Maximum Allowed Values




Optimization Process

* Optimization Configuration (Scheme_1)

Parameters Detectors Algorithm [ The neW paCkage inCI Udes
Parameters for merit function

e ] advanced options for defining and
I | v S N 235 N N> NN specifying merit functions.

“Ideal Plane Wave" (#0) Wavelength 532 nm . . .
“Becianguler Greiing” (1 Surface #1 (Rectangular Grating Surface) | Modulation Depth 1pm L4 Th e m e rlt fu n Ctl O n a re ava I Ia b | e
Surface #1 (Rectangular Grating Surface) | Relative Slit Width 50 % .
Eieney TE7;0 predefined or can be even
“Grating Order Analyzer” (#800) (Results for... Efficiency T[0; 0] TO 4433107818 %

e .k specified using a built-in formula

Merit Function ed Ito r.
I T I T T TN

“Grating Order Analyzer” (# 800)(Results for Individual Orders).Eff
iciency T[-1; 0}(OC)

“Grating Order Analyzer” (# 800)(Results for Individual Orders).Eff

1 User-Defined sciency Ti0: 01(0C)
ICien: - = 0
= Script Editor

: 1 “Grating Order Analyzer” (# 800) (Results for Individual Orders) .Efficiency T[-1; 0] (0oC)

‘ Add Merit Component 1 “Grating Order Analyzer” (# 800) (Results for Individual Orders) .Efficiency T[0; 0] (OoC)

“Grating Order Analyzer” (# 800) (Results for Individual Orders) .Efficiency T[+1; 0] {oC) 26 %

| Optimization ) (F’DSE F':‘cce%s)
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Post Processing

PostProcess (Simplex 3WL)

Parallel Coordinate Plot

f0.025

“Ideal Plane Wave® (80)
“Rectangular Grating” (#1)
"Rectangular Grating” (#1)

“Grating Order Analyzer” (#800)...

( Configuration .:I ( Optimization )

merit value  “Rectangul.. “Rectangul T-1(00) T-1
r0.03 0.0000016 1
0.0000015

Lo L 0.0000009 ~£0.5

‘Wavelength
Surface #1 (Rectangular Grating Surface) | Modula...
Surface #1 (Rectangular Grating Surface) | Relativ.
Efficiency T[-1; 0]

T-1(MC2)
r0.24

T

Function0 Function1 Function2
- 0.007 (0.025 -0.014
- 0.006 Lomz

|- 0.005

1 0.004

10,003

400 nm
0.000001444967
0.730206380367
0.10892352487%

500 nm
0.00000144496;
0.73020638036;
0.15936144814(

£ S O I 3 N £ 8 A TN

600 nn
0.0000014
0.730206%
0.1070772

PostProcess (Simplex 3WL) — 2
Axis Selection
Choose X-Axis | T-1(MC1) v [] Reverse Axis
Choose Y-Axis [ Reverse Axis
Scatter config Pareto Front
m Color: ‘ . ‘ Type:
0.03 4
L]
L]
0.025 - .
L4 [
L]
@ "
0.02 *
s L]
@ L]
= [
210.015 g
@ o, o
0.01+ .~
L]
0.005 4 ‘ .
L]
L]
e
o T T T T
0.03 0.06 0.09 0.12 0.15 021
T-1(MC1)
| owet | Pemmeer | M | 0c @B Mo @] M
“Ideal Plane Wave” (£0) Wavelength 400 nm 500 nm 600 nr
“Rectangular Grating” (#1) Surface #1 (Rectangular Grating Surface) | Modula... 1pm 1pm 1pm
"Rectangular Grating” (#1) Surface #1 (Rectangular Grating Surface) | Relativ__ 50 % 50 % 50 %
“Grating Order Analyzer” (#800).. Efficiency T[-1; 0] 1 10.16371442 % | 3.231048782%  18.775621
b 3
‘.‘. Configuration i |_> Optimization l

» The VLF Optimization Package also supports various post-process options, such as the
calculation of pareto-fronts.
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VirtualLab Fusion 2024.1 Feature Overview
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Parameter Extraction Tables

Parameter extraction tables, like those in
the parameter overview, have been
restructured to enhance readability with
broader column widths and new hierarchy
levels.

Additionally, a function to simultaneously
select multiple parameters within the
Parameter Coupling table has been added.

VLF 2024 .1

= Medium at "-" Qutput [Air (Zemax O5) in Homogeneous Medium)

Parameter Overview O > VLF 2023_2
[ x
1{2(* Object Category Parameter ) Value
= Profile: Ray Results (Detectors) | M. 11
Profile: Ray Results (Detectors) | M. 11
Profile: Ray Results (Detectors) | En... 0.1%
EEF;E?' Simulation Settings Profile: Ray Results (System View] |... 11
Parameter Profile: Ray Results {System View] .. 11
Profile: Ray Results {System View] |... 0.1%
= e System Temperature 20°C
Ajr Pressure 101.325 kPa
= Medium at "-" Qutput (Air Material (Air (Zemax O5)) | Consta.. o
(Zemax O5) in Homogeneous M... | Material (Air (Zemax OS]) | Partial... 0Pa
Parameter Overview O *
“Gaussian
Wave” [# 0) | x |
1|2(* Parameter Value
B Optical Setup Parameter |
=l Simulation Settings
Profile: Ray Results (Detectors) | Mumber of Points X 11
Profile: Ray Results [Detectors) | Mumber of Points Y 11
Profile: Ray Results ({Detectors) | Energy Threshold for Point Filtering 0.1%
Profile: Ray Results (System View) | Number of Points X 11
Profile: Ray Results (System View) | Number of Points Y 11
Profile: Ray Results {System View) | Energy Threshald for Point Filtering 01%
= Environment
System Temperature 20°C
Air Pressure 101.33 kPa
[=I "Gaussian Wave" (#0)




Property Browser

The property browser’s design has
been revamped for a more user-
friendly interaction with its table
entries.

It now also includes alphabetical
sorting for the entire table and a new
search function for quick entry
retrieval.

In addition, a new color picking
control is supported inside the
property browser to select colors
nicely for visualization purpose.

VLF 2023.2

VLF 2024 .1

| Property Browser

[+

n 11: Irradiance - “Irradiance” (# 606): Irradiance (Pr...

View  Object Selections

¥ General
?  Window Size 600, 600
True to Scale True
Data Restricted Zo True
~ Brightness
Brightness Factor 1
~ Field Data
Color Mode Real Color

Summation Mode True

Interpolated View True
¥ Labels

Font Size of Axis La 12
v X-Axis

Format of ¥-Axis  Engineering
»  M-Axis Range [-5 mm: 5 mm]
¥ Y-Axis

Format of ¥-Axis Engineering
»  ¥Y-Axis Range [-5 mm; 5 mm]

| Property Browser

#]

n 7: Irradiance - “lrradiance” (# 606) Irradiance [Profile: General)

View  Object Selections

2| [Bl] [seoc

4 General
True to Scale
Data Restricted Zoom

P Window Size

4 Brightness

Brightness Factor 1.00

4 Field Data
Color Mode &% Real Color
Summation Mode
Interpolated View

4 Labels
Font Size of Axis Labels 10

4 X-Axis

P X-fxis Range [-5 mm; 5 mm]
Format of X-Axis Engineering

4 Y-Axis

P Y-Axis Range [-5 mm; 5 mm]

F Engineering

{Width=400, Height=420}

W

w




Data Array — Copy to Clipboard

E=. 10: Residuals = ol <"
. . Mumerical Data Array [(Mon-Equidistant)
« Users can now customize table data copied Disgram Table  Value st x-Coordinate
to the WindowsTM Clipboard. Options Flei:ig?;;z Residualsquinearfitlli:'I'lmeEIlirti
include selecting inclusion of column and 2 e [ et Setected Deta Point..
H 41425 THz [ Mark Selected Range in Diagram
row headers and choosing to copy values e | e v

414.26 THz
414.26 THz
414.26 THz
414.26 THz
414.26 THz
41436 THz Copy Selected Values and Headers
41427 THz | Enemtmnte
414.27 THz 1503.5 rad
41427 THz 1503.9 rad
41427 THz 1503.9 rad
414.27 THz 1503.8 rad
414.27 THz 1503.5 rad
414.27 THz 1504 rad

as displayed or without units.

* This streamlined functionality replaces the
previous "Show Physical Units" option,
enhancing efficiency and flexibility in data
management.

Copy Selected Text Ctrl+C

Copy Selected Text and Headers

Copy Selected Values  Ctrl+ Shift+C

EF &
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Learn More About Views in VirtualLab Fusion

Use Cases

Property Browser for Optical Setups — Simulation Settings

 Working with the Property Browser in

Logging Levels, please see: control over the logging,

— Wu) For more information on The Simulation Settings allow for

Loaging in VirtualLab environmental parameters and
H Z Fusion settings for non-sequential
I r u a a ﬁ simulations. Though the latter will

only appear if the parameter Channel
Configuration Option is set to
Manual.

« How to Format VirtualLab Fusion Results

@ Assistant

More examples & use cases coming soon!
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Components

VirtualLab Fusion 2024.1 Feature Overview



Functional Coatings

Edit Parameters of Functional Coating X

« With the new release, we have By S O sesortion
added functional coatings to our
expanding component library.

Reflectance o O Ao (R Orad

"
[his feature enables users to e 1@ s0m
Edit Parameters of Functional Coating
H H TM Polarization
S pe CI y O r I l I I po r re e C a n Ce a n Wariable Parameter Ij Phase Change A I:I Absorption
Reflectance o J A (R) Orad B Dependent on Incidence Angle Interpolation Method  Linear e

transmittance data for coating e 1 @ wn o
simulations.

nce TE | Transmittance TM Reflectance TE | Reflectance...
- 0.00044889 099955 099955
1 0.00044849 00004493 099955 099955
. > 0.00044729 0.00045051 099955 099955 setoamplediData
e An extendable user interface S oowm|  omewm|  omms| 0| (e
s 0.00044256 0.00045542 099956 099954
. . 5 0.00043907 0.00045918 099956 099954 Edit Sampling
a I I OWS th e I n CI u S I O n Of 6 0.0004349 D0DD46386 099957 099954
T 0.00043007 0.00046953 099957 099953
. . . . Q| oK C g 000042464 000047623 099958 099952
5 0.00041866 0.00045407 099958 099952
polarization, incidence angle or
[ 0.00040531 0.00050352 099959 09995
120 0.00039806 0.00051539 09996 099945
Wavelengths dependable data B oomsi|  owewss|  omei| oo
’ 12 0.00038273 0.00054417 099962 099946
. 15 0.00037478 0.00056149 099963 099944
a S We I I a S a red efl n ed h a Se_ 16° 0.00036673 0.00058107 099963 029942
17 0.00035863 0.0006032 099964 09954
18 0.00035053 0.00062823 099965 099937

shift and optional absorption.

Cancel Help




Volume Grating

Users can now specify per
interfering plane wave if the
direction is defined in vacuum or
the holographic material and
have more control over the input
method for directions.

Additionally, the interfering plane
waves can be specified via
spherical angles.

A new preview of the direction
and the resulting period vectors
have been added.

Diffraction Orders bt

| Edit Volume Grating Medium

Basic Parameters Sealing Periodization

Holographic Material

Mame |Vacuum

Diagram 20 Diagram 3D Table

-a0°

Catalog Material ~
State of Matter Gas or Vacuum
Interferogram  |ndex Modulation
Representation of Direction I Spherical Angles VI
-ﬁ- A vac) |Weight |Dir. | [vac) |& (vac) | (mat) | & (mat) | (mat, quant) [&
1 532nm 1 - 0 o o o o o
2 [532nm 1 - 0 457 o 45* o 32
for 332 nm Interfering Wawves for 532 nm
| Edit Plane Wave T
Ly
Vacuum Wavelength Weight 1 Hm
Direction
Cartesian Angles o o
o
B cel Help
| Defined In 9 Vacuum ) Holographic Material |
validity: @) Cancel Help
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Media (Slanted Grating & GRIN Medium

* The slanted grating medium now
supports rounded edges.

» Several improvements for
preview of GRIN Media are
included.

Media Catalog

Definition Type Templates o

Filter by... x|

-~ Air in Homogeneous Medium

- Aperture Medium
Biaxial Crystal

- Fiber Medium

-- General Anisotropic Medium
GRIN Medium

-+ Medium with Inclusions

- Pillar Medium (General)
Pillar Medium (z-Independent)

-~ Programmable Medium [x-y-z-Modulate

-- Sampled Medium (x-y-Modulated)
Slanted Grating Medium

-+ Uniaxial Crystal

- Volume Grating Medium

| Edit Slanted Grating Medium

Basic Parameters  Scaling

Grating Material

Mame |Fused_Silica

Catalog Material

State of Matter

Groove Material

Mame |Wacuum
Catalog Material

State of Matter

Periodization

Solid

Gas or Vacuum

Y
4

Y
0

Preview for Slanted Grating Medium

Fill Factor 50%  Refers to.. @) Bottom () Top
z-Extension 1 pm
Slant Angle Left 45° 2| Sjant Angle Right 45°
@ Round Edges
Edge Radius (Top) 50nm  Edge Radius (Bottom) 50 nm
[ Apply Coating

validity: @) oK Cancel Help

Tools i

X
Content Appearance Value at (y,z)
X 4 Z
Position 0mm 0 mm O mm
Refractive Index n Absorption Coefficient a Absorption Index k
2 om™’ o
14611
o
&
o
E
E o 0.7349
x
o
o
o
T T T T T T T T Tl
10 20 30 40 50 60 70 80
0.0086936
z [mm]
8 show Preview [ Keep View Range (If Medium Changed) Close Help

& O x
Content Appearance Value at [xy,z)
‘Wavelength 532 nm  Refractive Index n e Environment
Section Plane zx-Plane - i
Position of Section Plane 0 mm
1 14611
L
0
E
S 1.2306
P
[Ty}
- 1
z [pm]
Close Help

www.lighttrans.com




New Configuration Option for Runge-Kutta Beam Propagation

To offer more modeling
control, the Runge-Kutta
beam propagation method
(commonly used in the
iInhomogeneous medium
component), allows the
specification of the number of
propagation steps.

Edit Inhomogenecus Medium Component

®

Coordinate
Systems

g

Position /
Crientation

=)

Structure

-,

Solver

—=—

=
—

i

Channel
Configuration

[

Free Space
Propagation

Solver  Sampling

Component Solver Runge-Kutta Beam Propagation Method (RK-BPM -~

The Runge-Kutta Beam Propagation Method (RK-BPM) solver works in the spatial

demain (x-domain), in a pointwise manner, Mathematically, it solves, simultanecusly,

1. one ordinary differential equation (QDE) for the light path, and
2. another ODE for the field polarization vector.

Set Number of Propagation Steps O x
The solution of the CDEs is based on the standard Runge-Kutta
method. In comparison to the ray tracing for GRIN medium — th
- we extend it to embrace the field quantities i. e. the complex a] Mumber of Propagation Steps 200)5

pelarization. Learn meore abeout this solver.

e(r)

r=(z,yz2)

A ER validit: @ Cancel

Help
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Learn More About the Components of VirtualLab Fusion

Use Cases

 Functional Coatings
 (Catadioptric Imaging System Based on

Example: Angle Scan of a HR Coating

Pancake Lenses

 Angqgular-Filtering Volume Gratings for
Suppressing Higher Diffraction Orders

 Modeling of Graded-Index (GRIN)
Multimode Fiber

Edit Parameters of Functional Coating b3
(0 Phase Change 80 (O Absorption
8 Dependent onlncidence Angle  Interpolation Method  Linear v

(0 Dependent on Wavelength

reflected efficiency,
TM polarization

B 7 M - Polaration f=o ]

=

e e Srtce” (01| Ensl Fosioring (eatie) (1]

X[ Tronsmitance T¢ | Tansmittance T™ | Reflctance T Reflectance.-
acousdsss oconsdsss ossass|  ossess
oconsdss 0c00s4s3 ossess|  assess
000044729 000045051 099955 099955 Set Sampled(Data)
ascoss3t ascotszss assess|  ossess "
000044256 000045542 099956 0.99954 | e Je—
ascotssor accotssrs asssse|  assssd it Sampling
0cc0434 aconis3se osessr|  osessa
acons3oor acondsss3 osessr|  osesss
aconees ocone23 osssss|  osess2
oconstsse aconssior osssss|  osees2
acomnare aconsssts osssss|  osesst
000040531 000050352 099959 09995 s
aocossaos aocostsss ossss|  osss
aocossost aocoszsss ossset|  assssr
ascsezrs ascossat? asssez|  asssss
asesrars aocosetas ossses|  assess
asoosee?s ascossior ossses|  assssz
acoossses 0006032 ossses|  osesa
000034251 000065655 099966 | 099934 &
=] [ Cancel Help
imported data of the functional coating

Spherical Anle Theta (1l ane Surfac” (<) asal osionig (Relae) {1

reflected efficiency,
TE polarization

Angular Filtering Effect of Volume Grating

input field
+  wavelength A=532nm
fundamental Gaussian
+ waist radius 200pm
DOE/

holographic volume grating
* thickness 50um
- constructing angles 10°

[ = ren
[t

[ er—

J- P ew— e

| b higher orders
effectively
supressed

transmittance vs 4
incidence angle

The specially designed angular
response helps supress certain

diffraction orders at the c ;s
corresponding angles. T

Rotation 1 @bor Yokxs) (okime Graing <1
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Customization (Modules & Snippets)

VirtualLab Fusion 2024.1 Feature Overview



Enumeration Parameter

Source Code Editor O X

Source Code Global Parameters Spippet Help Advanced Settings

Variable Name Description

¢ A neW parameter type haS been Variable.1 Enumeration _ IEN umeration Entry 1, Enumeration Entry 2}
added to the global parameters of
shippets: Enumerations.

Fieldo.Component ..

 Enumerations allows the definition Ad Entry

Delete Entry

of parameters that have a

Ez-Component Set Active

predefined selection of options.

* Pre-defined sets of useful ———
configurations (such as field ecenscomponen cnim
components or field quantities)
are available with the new Eo Detecio Pckon x e
release. xR

MName Custom Addon (@) Read Me
Field Companent Ex-Component e
C# Code: | 7 Edit | validity: @ Ey-Component

Ez-Component

E OK Cancel Help




Quality of Life Updates for Snippets

Source Code Editor

 The comments of the global parameters are o %

now also shown in the syntax tooltips of the e et [ o

source COde edltor- % #region Additional using directives a‘:f' : tha""‘
- A minimap in the source code editor gives you o resen

. . 3%

an OverV|eW Of your Complete Snlppet Or 22 public class VLModule : VLBaseModule, V

mOdUIe- Zg public List<DetectorResultObject> G
 Initialize method for snippets is provided, - RN

which enable advanced caching solutions. o L”[] i

95 i InputData[®] is DataiArraylD

¢ A Serles Of CIU|Ck-aCt|On (e.g. “Reverse for) haS 3? //Extraction of Pulse Infor

been added to the source code editor. - else 1F (InputDatale] is Dstaar
« New methods for VirtualLab.Programming: (i e ——

_ GetAllReSultNameS in o B Check Consistency | Validity: 47 [H T] Cancel Help
VL ParameterVariation
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Learn More About Customization in VirtualLab Fusion

Detector Add-Ons - Programmable Snippets

Use Cases

= Any Add-on is based on a programmable snippet
S that allows for a maximum of flexibility. A more
2 in-depth introduction for programmable tools in
VirtualLab Fusion can be found under:
How to Work with the Programmable Detector
and Example

I E@EEEE

* Programming Detector Add-ons in
VLF

 Universal Detector
 Parameter Variation Analyzer

aaaaaaaaa

Evaluation of the Results

Edit Parameter Variation Analyzer X | The output of the Parameter Variation Analyzer is defined

Configure Parameter | Used Engines: Classic Field Tracing by a customizable snippet. Here, the user has access to
Variation ices oflised Detection Devices: 000 the results of the associated Parameter Run and needs to
Evaluate Results program how the data is processed.

More examples & use cases coming soon! TN

No global parameters defined / necessary inthi| <7

oK
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Calculators

VirtualLab Fusion 2024.1 Feature Overview



Direct Creation of Calculator Documents

« Users can now seamlessly generate
new calculator documents directly
from components/detector, a
functionality previously limited to
copying data from separate calculator
documents, which need to be
prepared in advanced.

« From this you can benefit for example
in:

» Spherical lens component
» Universal detector

Edit Spherical Lens Component

®

Coordinate
Systems

Ca

ar
Fosition /
Crientation

o

Structure

-

Salver

=
E=1

Channel
Configuration

lf_]?

Free Space
Propagation

3: Spherical Lens Calculator

Lens Definition  |maging

o Viz ..Vertices of the Surfaces
R ¥ P,, ..Principal Points
F ...Focal Points
o i £ & S 1.2
Lens Specification F.‘- __________ Vi e _P._\ _P?\_. Y. __________ _F'E_ t ...Center Thickness
2 ¥ f Effective Focal Length
Diameter S
—_— fyinz ...Front/Back Focal Length
) % e Distance: Principal Points to Each Other
Center Thickness / - VP, ...Distance: Front Vertex to Front Principal Point
fur WPy VP, fuz V3P; ...Distance: Back Vertex to Back Principal Point
Front Surface T S T -+
Type Plana
Refractive Indices  Geometry
Embedding Medium Lens Medium
Air in Homogeneous Medium = |ndex of N-BK7_Schott in Homogeneous M... = ndey of
Madi fL Material Embedding Medium: Lens Medium:
edium of Lens Materia = e = "
Eload | S Edit | Q View S & load || S Edit | Q View e
M-BK7_Schott in Homogeneous Mej
£ Load Design Wavelength B1E w Effective Focal Length 100mm | Set
Front Focal Length 97A7mm | Set Back Focal Length 100mm | Set
Coating
ViPy 2,8299 mm e 14707 mm VaPz 0mm
MName Mo Coating
=3
=] Cancel Help
Test Evaluation [l
Design Wavelength 332 nm
Focal Length (in Ai 100 mm Definition Effective Focal Length
From Calculator
] Create New...
B Load..
o & valia &7 Select from Documents... QK Cancel Help




Improvements of Diffraction Angle Calculator

» The diffraction angle calculator now
supports three-dimensional conical
incidence.

 Fittingly, a new three-dimensional
view has been added that shows the
incidence as well as the reflection
and transmission directions in a
tiltable three-dimensional graph.

« Accordingly, diffraction order
diagrams - generated by the grating
order analyzer - can now also be
shown in 3D.

1: Diffraction Angle Calculator

(=] & [

Diagram 2D Diagram 3D Table

‘Wavelength 532 nm
Grating Period Tum = 1pum
Cartesian Angle a 200
Cartesian Angle B 400
First Material
Mame |[Vacuum
Catalog Material ~ __}
State of Matter
Switch Materials
Second Material
Mame |Mon-Dispersive Material (n=1.5)
Defined by Constant Refractive Index e 1.5
State of Matter Solid w

Diffraction Orders

Reflected Orders Range: R[-2; -3] ... R[+1; 0]
Transmitted Orders Range: T[-2; -3] ... T[+1; 0]

Select Shown Orders

validity: @

QDI

Close Help




Laser Beam Calculator/ Fiber Mode Calculator

-

[] 1: Laser Beam Calculator

=<

Ambient Material

MName |Vacuum

Catalog Material

State of Matter Gas o

rvacuum

@

7 &

Type

Parameters

M* Parameter

Reference Wavelength (Vacuum)

© waist Radius 1/&*

() Half Angle of Divergence 1/e*

") Rayleigh Length
Longitudinal Waist Distance
Beam Radius 1/e* (z=0)

Phase Radius (z=10)

validity: @

Close

Fundamental Gaussian Mode

1/e* Waist Radius, Divergence Half Angle

532 nm
100 um
0.097025°

59.052 mm

0 mm
100 pm

Infinity mm

Help

The fiber mode
calculator shows how
many radial modes
exist per azimuthal
mode.

The same
functionality has been
added to the fiber
sources and
detectors.

The laser beam
calculator can
now consider
different media.

E:.l 4: Mode Fields =3 EE] ‘.-;___»
Numerical Data Array (Equidistant)

=3 R =)

E:.l 4: Mode Fields ‘
Numerical Data Array (Equidistant)

Diagram Table  Value at )

Amplitude of "Mode L=1, M=2" [MV/m]

5.4227
' :

Y |||m|

L1,M1 - even

Diagram Table  Value at )

Amplitude of "Mode L=1, M=2" [MV/m]

5.4227
- :

Y |||m|

L1,M1 - uneven

=3 R =)

E:.l 4: Mode Fields ‘
Numerical Data Array (Equidistant)

& e

E:.l 4: Mode Fields =
Numerical Data Array (Equidistant)

Diagram Table  Value at )

Amplitude of "Mode L=1, M=1"

44648
' :

[MV/m]

Y |||m|

L1,M2 - even

Diagram Table  Value at )

Amplitude of "Mode L=1, M=1"

44648
' :

[MV/m]

Y |||m|

L1,M2 - uneven
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Learn More About Calculators in VirtualLab Fusion

Diffraction Order Diagram

2D Diagram 3D Diagram Table

Use Cases

=]

Alpha Beta| Value

| 25 o 1

16,0 -78025° o 1

T-5:-2) | -57261° 49269 1

TEs 1) | A7639% 22265 1

TE5:01 | 454230 o 1

Tis: 1] | A7639° 22265 1

= T15:+2) | -57261°  49269° 1

- T[4; -3] 4776 63067 1
 Fiber Mode Calculator s [ e
Tl4;-1)__ | 27585 17288 1

In 3D Diagram all selected orders
are shown. Additionally, a Table

« Aberration Effects on Focused Modes ,
from a Fiber Source — | advelas e incdentangis e

also provided.

 Diffraction Angle Calculator ; ol
¢ Spherical LenS COm ponent Creating Spherical Lens through Calculator

/////

More examples & use cases coming soon!

...........

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

You can load an existing iV
calculator or createanew | @ T“NW-_J o
one directly from this -
window. Through the Spherical Lens calculator, one can automatically
determine lens parameters by specifying the effective, front or
back focal length.
5
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Optical Setups

VirtualLab Fusion 2024.1 Feature Overview



Save & Restore Snapshot Files

The save & restore functionality of

optical systems have been revamped.

Users can activate the feature in the

property browser to automatically save

every change in the system.
By using the shortcut CTRL + Z or by

right-clicking the corresponding entry in

the VirtualLab explorer user can undo
all changes since activation of the
function.

|Property Browser 1 |
12: Optical Setup View
General Simulation Settings

#11 (Optical Setup)

Bi NS | |
4 General

Type General Optical Setup

Use Parameter Coupling D

4 putomatic Saving

* 28: Optical Setup View #27 (Microscope Systemn)

Default ~| ]

- 1D Periedic Grating:
- Light Sources Plane Wave  Functional Modeling

Components
Ideal Components E)

Objective Nikon_1.4NA_
60x_US651909282

MNkon_Tube_LJS57988604 Universal Detector

Detectors
--Analﬂars Komm
Coordinate Break Y:0mm
- Camera Detector Z0mm
i Universal Detector

X:0mm
¥:0 mm
Z:169.04 pm

X:0mm
¥:0mm
Z:200 mm

X:0mm
¥:0 mm

Ctri+Z

=)= =]

=)=

- Select a Snapshot

1| 24:3
Changed to “Profile: Ray Results [2024 DS 16 11 23 45)
Added detector linkage (2024-05-16 11:23:49)
Added “Universal Detector” [# 805) (2024-05-16 11:23:46)
Deleted "Camera Detector” (# 600) (2024-05-16 11:23:43)

Cancel

* 28: Optical Setup View #27 (Restored System)
Default ~

1D Periodic Grating:
(- Light Sources Plane Wave  Functional Madeling

Chjective_Nikon_1.4NA_
60x_US651909282

MNkon_Tube_US

- Companents

-- Ideal Components E)
[ Detectors
; X:0mm
¥Y:0mm
Z0mm

¥: 0 mm
¥: 0 mm
Z:169.04 pm

¥:0mm X:0mm ¥:0mm
¥:0mm ¥Y:0mm ¥:0mm
Z:200 mm Z:168.16 mm Z0mm

=)= =]

=)El
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Custom Optical Setup Trees

* VirtualLab allows the creation of
customized optical setups trees tailored
to your needs, choosing from a selection
of sources, components, and pre-
defined detectors.

 When pressing the .1 button, a script will
automatically open, in which the user
can define the content of the customized
optical setup tree for his needs.

« By saving the edited script, the
customized tree will be available by
default.

* The user can switch between different
configured trees by selecting the tree of
interest.

E * 2: Optical Setup View #1 (Optical Setup)

{

-

E * 2: Optical Setup View #1 (Optical Setup) 1

L0

Default

2l |

Lens Analysis

|F. ter by... X ‘

=} Light Sources

- Light Source from Catalog

- Multiple Light Source

i~ Stored Complete Field

+|- Basic Source Models

[+ Partially Coherent Source Models
-]- Components

i~ Component from Catalog
Programmable Component
Subsystem
Index Modulated & Crystals
Multiple Surfaces
Single Surface & Coating
Single Surface & Function
Single Surface & Stack

i~ ldeal Component from Catalog

i Programmable Function

- Stored Function
- Ideal Components

[+ Apertures and Lenses

B0 0 o N T oy N SR

+|- Beam Splitters
[+ Diffusers
+- Grating Transmissions

Wl lanar Matrirar

R T P VT P O i T Ay = I P S o T N R S S Iy S ¥ g™

=]- Light Sources
Plane Wave
Spherical Wave
Spherical Wave (High/NA)

-- Components
Plane Surface (k-Domain)
Plane Surface ‘w Coating (k-Domain)
Single Surface [x-Domain)
Spherical Lens (x-Domain)
Lens System (x-Domain)

=] Functions
Aperture
Ideal Lens (Lens Equation)
Ideal Lens (Collimation Made)
Ideal Lens (Focusing Mode)

Universal Detector

= Detectors
Irradiance
Spot Size

3
1
|
;
|
|
{
1

|
|




Grating Optical Setup

The detectors of grating optical
setups have been updated use
to universal detectors. This
comes with various
improvements such as the ability
to simultaneously depict Ex and
Ey.

By using the universal detectors,
the user can benefit fully from
the detector add-on technology
of VirtualLab Fusion.

E 16 Optical Setup View #15 (General Grating Optical Setup)
Default ]

Filter by... =
| |

Ellipsometry Analyzer

Field Inside Component Analyzer: FiM
Parameter Variation Analyzer
Programmable Grating Analyzer

... Palarization Analyzer

- Grating Qrder Analyzer Ideal Plane Wave

@

Grating Order Analyzer

@

General Grating

= o
=

,
LY

Universal Detector

X0 mm
Y: 0 mm
Zi0mm

X:0mm
Y:0mm
Zi0mm

Universal Detector
g | 601
X:0mm

Y:0mm
Z0mm

=][=]
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Learn More About Optical Setups in VirtualLab Fusion

Use Cases

 (Create Custom Optical Setup Trees

Connecting Elements to Each Other

* Introduction to the Optical Setup

Document

 Position and Orientation of Optical

Elements in VLF

More examples & use cases coming soon!

S e [Z]1: Optical Setup Editor #1 (Optical Setup)” el =
D[] o path =™ Detectors | [21® Analyzers { Logging =B
- .
:E g Start Element Target Element Linkage
o Index Element Name Ret. Type Medium Ingex Element Name Madeling Profile onoft | color
o sprenct e E T et o oy Rt ol o T —
To connect an element to 1 | dealLens L T
another, simply drag and ‘ o e o e
drop a line between
them. B8 Took i Simulation Engine. Profile: Ray Results ~ P e

The connection will then automatically appear in the Optical Setup Editor, including information about:

Name and index (automatically assigned
number) of the Start Element for each
connection.

o The Reference Type: R stands for Reflection, T
for Transmission.

The homogeneous medium that fills the space
between the two elements.

° Name and index of the Target Element.

e The modeling profile used (see: Configuring
Your Simulation in VirtualLab Fusion)

5

Create Custom Optical Setup Trees

%] = 48: Optical Setup View #47 (Optical Setup)

Defauit v
[Fitter by x|

@
- Components
#)- Ideal Components

- Detectors

- Analyzers
Coordinate Break
Camera Detector
Universal Detector

o ==
=

[2] 59: C\Users\...\Custom Optical Setup.cs (=2 cn <=

Source Code  Advanced Settings

1 using System.Collections.ObjectModel;

rtuallabAPI.Core.LightPath;
rtuallabAPI.UI.LightPath;

Enter Name of New Optical Setup Tree

Custom Optical Setup

caree

Code Description Line
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Parameter Runs

VirtualLab Fusion 2024.1 Feature Overview



Normal Distribution via Process Capabillity

Introducing an update for random
usage mode: Customize
asymmetric normal distributions
using process capability indices.

The mean of the normal distribution
no longer requires symmetrical
placement within the parameter
interval.

Cutoff distribution has been
introduced as a togglable option to
all normal distribution.

2 * 5: Wavelength Sweep = B @
Settings for Random Mode
Seed
[[] Set Seed Manually
Distribution Type  Normal Distribution via Process Capability ~  [_] Cutoff Distribution
Mean
Relative Position in Interval 50 %
Variance
Calculated from Parameter Range and | Process Capability Index C, v 2
Process Capability Index C,
rocess Capability Index C..
< Back Next > Show »

ﬁmMWNAWWAF“%

Usage Mode Random ~ Uniform Distribution

D D
Mormal Distribution

1
«| [ Set Seed Manually E
rd

i 2023.2

i |_ B, |Cutoff Normal Distribution X| }
Sl o R S e e “"‘\_5
Z—E;tribt.tion Type MNormal Distribution via Standard Deviation ~ | (] Cutoff Distribution j

20241 ==

i e T e s T ah i ol

i T e et O WY L e

— b

Distribution Type  Normal Distribution via Process Capability < | Cutoff Distribution {‘
3

F

i N e i T e R N




Preview of Random Distributions in the Parameter Run

A new preview has been added
to normal and uniform random
distributions, indicating the
distribution of the chosen
random values.

User can adjust the color,
opacity and the number of
intervals in this preview.

Numerical Data Array (Equidistant)

Diagram Table Value at x-Coordinate

15

10

Number of Data Points

5

T T T T
0 0.2 0.4 0.6 0.8

Relative Position in Parameter Intervals

1

12 * 5: Wavelength Sweep =8
Settings for Random Mode

Seed

[ set Seed Manually

Distribution Type  Normal Distribution via Standard Deviation ~ [ Cutoff Distribution

Variance

The Parameter Range Corresponds to -3 C.. 30

Preview of Distribution

Preview Number of Intervals 55 1=
Parameter Range Color = Opacity 25%
I = = =
P<; 10: Normal Distribution =0 =R < <. 11: Uniform Distribution =D [

Numerical Data Array (Equidistant)

Number of Data Points

4

10

8

6

2

Diagram Table

Value at x-Coordinate

u
0

T T u T
0.2 0.4 0.6 0.8 1

Relative Position in Parameter Intervals




View Settings for Documents Generated by the Parameter Run

» Results from parameter run
documents now also use pre-
defined view settings from the
detectors.

* The formats include for example:

» Transposed view for
distortion or field curvature
analyzer

» Real/false color view for
camera detectors

» Color lookup tables

(*) note: The Global Option “Store View Settings in the
Parameter Run” needs to be active

T * 36: F-Theta Analysis
Results

Start the parameter run and analyze its results

b Go!

[= & =]

Local Execution

{Parallel Iterations: 8) o)
u Use Already Calculated Results for Mext Run
Iteration Step

Detector Subdetector Combined Qutput 1 P 3 4
varied Parameters Wavelenagth ("Scanning Data Array 310 nm 320 nm 330 nm
Complete Distortion Data 1D Data Aray 4 1D Data Array 1D Data Array 1D Data Array 1D Data Array
“Distortion Analyzer” (# 804) | Extremal distortion Data Array 4312 pm 43,043 pm 42,983 pm 42,925 pm
Theta value of extremal dis... | Data Array 24* 24* 24 24

BE& Create ;:: 35 Complete Distortion Data - "Distortion Anal... EI@
Mumerical Data Array (Equidistant)
Cartesian Diagram  Table  Value at x-Coordinate
= |
L)
wn |
o~
= |
o~
B
o
2w
=
o |
wn
0 10 20 30 40
Distortion [pm]

¥ [pm]

Diagram Table

m 242: "Universal Detector” (£604) (Profile: General) for Wavelength ("Scanning ... EI@

Wavelength # 1: 540 nm; Incoherent Mode #1 s Electric Field (x-Domain, Equidistant)

Value at fy)

Amplitude of "Ex-Component” [kV/m]

0.17967

0.08987

6....E-05

X [um]
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New Parameter Extractions

 New parameters have been made
available for parameter extraction.

« They now can be used in parameter
overview, parameter runs or
parametric optimization documents:

» User-defined parameters in the
snippet of the parameter variation
analyzer

« Radial and azimuthal orders for
Laguerre modes in Gaussian
sources

« Source modeling power

Edit Parameter Variation Analyzer Sl

Configure Parameter | Used Engines: Analyzer Evaluation
Indices of Used Detecting Devices: 800

Variation

Evaluate Results
smippet | 7 Edit | validity: @

B Show Value Distribution

IPointOvaaIuation O'mm Omm

1 * 257: Parameter Run

Parameter Specification
Set up the parameter(s) to be varied.

specifying how the parameters are varied per iteration.

You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several modes are available

\h) Point Of Evaluationy | B

2
Omm 1m 2 1m

Usage Mode Standard ~
Point Of E X |:| Show Only Varied Parameters
1|2(* Parameter Vary From To Steps Step Size Original Value
= “Parameter Variation Analyzer” (# 801)

< Back Mext = Show ¥
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Learn More About Parameter Runs in VirtualLab Fusion

Configuration of Parameter Variation: Definition of Steps

U s e C as es The scanning mode performs a series of

simulations with all combinations of the
i selected parameters (p;) and their specified
number of steps (n;).

input coupling
field lens

This might result in a large number N of total
simulations. E.g.

« Usage of the Parameter Run T
Document

[Fite \ x| [ Show Only Varied Parameters

« Tolerancing with Random Distributions parameler fun document | (17 Gy Gy e o o s o
« Scanning Mode of Parameter Run

F
# (Relative) Lateral Shift X %) -10pm 10 pm i 500 nm

Results Page

T — =15 Simulation results:

Resus / Double click on a
Stans and Start the parameter run and analyze its results dOCUment tO V|eW |t in
stops the — oo a separate window.
parameter ] Use Cached Results for Next Run

variation. =

More examples & use cases coming soon! e o o

Grafing Effciency Analyzer | Overall Relection and Tr.. | Data Array Property Browser
(2D) #5300 Overall Reflection Efficiency | Dota Array

Overall Transmission Effici_ | Data Array

% 5 Parameter Run Example
General

Virul Screen #600 sher S. 20 Data Ama ~| | 2| Harmonic Field Wagrenic  Generdl
Virtual Screen #601 afer S. 2DDsafr v | Hamonic Field  HarmImgeld ARer Parameter Run Finished Do Nothing
\ Always Plot versus lteration Step  False
2% Create Output from Selection No Logging During Parameter Run  False
Sort Rows True
<Back Show = v Format of Numbers
Fo Numbers itude / Phase

In the Property Browser you can change the formatting of the shown physical
values (number of digits and whether physical units are shown) so that you can e e e
better export them to e.g. spread sheet programs via copy & paste. .

10
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Import & Export

VirtualLab Fusion 2024.1 Feature Overview



Streamlined Import Tools

* The import tools for text and image files -

Y New = % Import to Numerical Data Array
- Imports text and images into a Data Array

7 Open j Import Harmonic Field Data from Bitmap File

have been streamlined. = .

Import a Chromatic Fields Set from Bitmap File

arious image formats (BMP, JPG, PNG, TIF)

. I -’Fg Imports various image formats (BMP, JPG, PNG, TIF
* Previously, there was a separate import P st gefomats BV, G, PG, T

U{g,-

tool for each of our internal data formats. & e i

Import Harmonic Field Data from Text
rious text formats (ASCII, Field Information, PTF,

T import Old VirtualLab Files

i NOW, users Can use tWO h|gh|y ﬂeX|b|e * Imports obsolete VirtualLab documents (CA, DGR, DIAGRAM,

] ] N-Sd® -
import tools (one for text files, one for -F,

F)

Lang Results

image files), which then guide them IR sl O
through the import process. %) open | oot e

> Imports raster graphics images

OpticStudio®” Lens File

ptical Setup and the associated parameters
optiSLang
al setups from 'Zemax OpticStudio ®'

OpticStudio ®” Beam File

¢ I n th iS process’ users Ca n th e n S peCify H o \-‘? ::';:::::ISOL::(QJE::LI: and the associated parameters
the properties of the imported data files, kel s S
. Jl'_*jl e T YV Imports Code V® field data
such as the internal data format, m

 Import » @E Import ‘Zemax OpticStudio ®' Lens File
d . . d I d I t- _-}V Imports optical setups from 'Zemax OpticStudio®'
IMensions ana axisS descriptions. & eon BB ot Zemas Opticsucios” Beam Fie

Imports beam files in binary format from ‘Zemax

& .
ﬁ Global Options SRR

B3 et

version 2024.1

m files in binary format from 'Zemax

version 2023.2
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Import of Non-Equidistant Data from Text Files

* The

new import tool for text files also

offers new functionalities, including:

Import of non-equidistant data, both in
form of 1D lists and 2D files.
Import of multiple data files into a

single document with multiple subsets.

, F Import Text File
—1  |Imports text into 1D or 2D objects of any sampling

_JE Import Image File
= Imports raster graphics images

|=2] Import optiSLang Results

W/ Imports an Ootical Setun and the assaciated narameters

-
Text File Import: AG.txt

Numerical Interpretation of Data

How to interpret the numerical values? This page is needed to specify whether the data are one- or two-dimensional,
being distributed on a grid or not. If there is a grid: Are the coordinates equidistant or not?

Target Object Type Diagram Table Value at x-Coordinate [ |
© Data Array () Harmonic Field (Set) i | —_——
-o- Data Set #1
Dimensions =t o Data St #2
© 1D Data (O 2D Data 5
o™
#* o
Distribution -y
w
() Equidistant o Non-Equidistant E
8 W)
a M
Data Sets are Listed Within Text File in... :_
=)
© Columns () Rows @
= = w
=
=%
E
< n
o~
)
2
X
validity: @ « Back Next » Finish ® Cancel Help
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Import Image Files

Image File Import: Profile_avatar_flower.png X

 The new image import tool can work with m— | —
all common image file types (PNG, JPG, = il , ‘

Information About the Source Image

B M P ) The image contains 76 x 62 pixels. It is polychrome (with RGB colors).
y ==n Each pixel is represented by 32 bits. An alpha channel is present.
. . . .
[ I t d f g d d I t I p Target Object Type
n S ea O u S I n a n I n IVI u a OO e r Data Array Harmonic Field (Set) Chromatic Fields Set

o

internal data format, a wizard will guide the o| g
user through the import process where a - s
suitable data format can be selected.

I““

Data type which can be used in the most flexible way. It can be converted into many other data types.

Data A
i Impaortant: Three [RGB) channels will be reduced to one dimension via color table mapping.

Harmonic Field / Representation of light distributions which can be used for further simulations within the light source
Harmonic Fields Set element of an optical setup.

'Data type which represents the (wavelength resolved) output of a camera detector. It may display a

Chromatic Fields Set 4
_ﬂlse color or a real color view.
B H® s .
- _1 - H @ B 25: Imported from Profile_avatar_flowerpng | = || &[] I 24: Imported from Profile_avatar_flowerpng | = || = |[mem]
|| Chromatic Fields Set
File 1.5777
validity: @
j New R % Import Text File . —
' = Imports text into 1D or 2D objects of any sampling o |
8
- | @
‘7 Open _-ﬂF Import Image File
’ | o 0.78884
Imports raster graphics images
H Save ”=2] Import optiSLang Results 3
-—n -/ Imports an Ontical Setun and the associated narameters i
-10.186 mm 9.9219 mm
0
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Learn More About Import & Export in VirtualLab Fusion

Use Cases

* Import of Data Lists to VLF

« Import of Images to VLF

* Import Material Data

« Import Height Data via Bitmap
 Import Lens into VirtualLab Fusion

Import Text Files

Text File Import: Focus bt

Parsing of Text

uuuuu

] | A preview will be

The "Suggest Characters” ]

7

displayed on the right

button automatically

side, highlighting any

adjusts fitting parameters,

unreadable entries in red.

although users can also

specify them individually if

desired. e A (10

Target Colors — General Polychromatic Mapping

Image File Import: Profile_avatar_flower.png

Target Colors
How shall colors be represented inthe result? How to map source colors onto target colors?

Preview
O Monochromatic (3-1 Channel Mapping)

© General Polychromatic Mapping (3 Channels)

O Real Color Mapping (RGB)

B=

Spectral Weights “
Wavelength 1 473nm  Weight 08

wasergnz  spam e os2 Ec
Wavelength 3 635nm  Weight 105 >

Default RGE Values

() Image Values Referto Squared Amplituce

Validity: @ « Back Next » Finish &

For General Polychromatic Mapping (applicable
to both Harmonic Field Sets and Chromatic Field
Sets), users can define the wavelengths and
weights for the three channels, enabling the
creation of arbitrary false color representations.

xxxxx

wavelengths: 473 nm, 532 wavelengths: 473 nm, 532
nm, 635 nm nm, 635 nm
weights: 3,1,1 weights: 0.5,2,3
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Detector Add-ons

VirtualLab Fusion 2024.1 Feature Overview



Detector Add-on Handling

 The access to detector add-
ons is now handled via a more
user-friendly interface, which
also enables a version specific
storage.

c# Code: validity: @

0K Cancel Help

Specify File Name and Category

File Name Custom Detector Add-on

Category
() Existing Category

© New Category Own Detectors

Edit Universal Detector

Position /

Orientation | v Irradiance
| II:uminance
d ‘I

Detector
Parameters

Free Space
| Propagation J

New Duplicate VI>

' | Field Quantities Detector Window {x-Domain)
Detector Window (k-Domain}) Gridless Data
Coordinate v Data from Universal Detector
| Systems |
‘ Electromagnetic Field Quantities
ﬁ 2 Poynting Vector

Catalog of Detector Add-ons

Definition Type LightTrans Defined

= Validity: @ & assistant v Cancel

= Egport

Export to C5V
Export to Image

Export to Raw Data
=~ Lateral Extent Measurement
- Lateral Extent via Full Width x3% Mz
- Lateral Extent via Standard Deviati:
- Lateral Extent via Sum of Squares F
=I- Photometry
- llluminance
- Luminous Energy Density
- Luminous Energy
- Luminous Flux & Efficiency (Solid £
- Luminous Flux & Efficiency (Surfac
- Luminous Intensity
=) Radiometry
. Intensity
- Irradiance
- Poynting Vector
- Radiant Energy Density
- Radiant Energy




Universal Detector — Point Evaluation Detector Add-on

-
Edit Universal Detector

®

Coordinate
Systems

Field Quantities

Detector Window (k-Domain) Gridless Data

Data from Universal Detector

{- |&% | Bectromagnetic Field Quantities

Detector Window [x-Domain)

Add-ons
(]

* A new detector add-on for point evaluation
is available, which can be used after any
other detector add-on generating a 1D or
2D data array with physical quantities.

. 1 ’g Poynting Vector m x
Position / ' b = — W g
B8] iadonce Elk « |t extracts the value at a specific position.
| [ s rrasanc The unit will automatically be configured
£ |53 | Point Evaluation (X-Domain) = : :
Detor ||| i according to the input data. In case of
: ’% Point Evaluation (X-Domain) EI X . .
[ = \ complex values, amplitude and phase will
FrETS.pace be detected-
Propagation
Value at [1 mm; 0 mm] for Ex-Component; Wavelength #1: 532 nm | 6495587057 - exp(0.4228196969 - i) kV/m
Value at [1 mm; O mm] for Ey-Component; Wavelength # 1: 532 nm 0V/m
Value at [1 mm; 0 mm] for Ez-Component: Wavelength # 1: 532 nm 0V/m
Value at [1 mm; 0 mm] for Hx-Component; Wavelength # 1: 532 nm 0 A/m
Mew | Load | Duplicate @ ~ Value at [1 mm; 0 mm] for Hy-Component; Wavelength #1: 532 nm | 17.24672272 . exp(0.4228196969 - i) A/m
Value at [1 mm; 0 mm] for Hz-Component, Wavelength # 1: 532 nm 0 A/m
| W) venane© - i oK e e Value at [1 mm; 0 mm] for Irradiance 56536.63683 W/m’
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Universal Detector — Pulse Evaluation Detector Add-ons

A series of new detector add-
ons have been added to version
2024 1.

Those add-ons include tools to
evaluate temporal behavior of
the detected fields at points,
lines and rectangles.

The list of added add-ons are:

Spectrum Evaluation (Point)
Spectrum Evaluation (Line)
Spectrum Evaluation (Rectangle)
Pulse Evaluation (Point)

Pulse Evaluation (Line)

Pulse Evaluation (Rectangle)

| validited

Field Quantities

Detector Window [x-Domain)

Detector Window [k-Domain) Gridless Data Add-ons
Coordinate W Data from Universal Detector
Systems f
= Electromagnetic Field Quantities
o L b4
#E, I Pulse Evaluation (Point}
Pasition / %
Orientation i Pulse Evaluation (Line)
I [ Pulse Evaluation (Rectangle) X
‘ ‘ an, PRI X
Felerion @ | Ypectrum Evaluzation {Paint)
Parameters |
I Spectrum Evaluation (Line) X
Fa IJ-‘ ' |
| - Pulse Evaluation (Rectangle) X
Free Space
Propagation | Edit Detector Add-on b4
Mame Pulse Evaluation [Point] &) Read Me
Extraction Point 0 mm 0 mm
ﬂ Show Pulse With Carrier Frequency
Oversampling Factor 50

C= Code: 7 Edit | validity @

L% x

Cancel Help
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Learn More About Detector Add-ons in VirtualLab Fusion

Detector Add-Ons — Hierarchy Tree

Use Cases

By default, the Universal Detector provides all Add-
ons with the electromagnetic field information based

X

ﬁ e e e e on the field components that are specified in
the Field Quantities tab. Some Add-ons will require
Coordinate v Data from Universal Detector E‘ . . . N
System: — just single components, while other necessitate a
) (B3] sectomagneic e cuanies = full set of all 6 components (E and H). Further,
H - - [ B3] poynting vector [@]* | some Add-ons require a different physical quantity
° U N Ive rS a | D ete Cto r Jamton - B e | | @sinput (e.g. the Poynting-Vector). For this
purpose, Add-ons can be arranged in a tree.
EI [85] numinence [a]*
C . ° — = . )
) h M t U Detector @\axeﬁ Extent via Full Width x6 Maximum (FWAeM) E‘ In th.e example] the Poynnng Vector add-on is )
O e re n Ce e a S u re l I Ie n S I n ol applied on the field data to calculate the Poynting-
|_r f; vector in x-domain. The resulting information can be

M i C h e I SO n I n te rfe ro m ete r a n d Note: Detector Add-ons can be moved in the tree by drag & fgg;s;a;zf;:stzg Si‘:‘:;ﬁggﬁi?mf;ﬁgice_ In

drop to the desired positit d branch.
7op fo 'e gesed posTion and dranc contrast, the Radiant Flux & Efficiency (Surface)

Fourier Transform Spectroscopy e ey 1 dota: Hene, s

* Frustrated Total Internal Reflection
(FTIR) in a Cube Beam Splitter lllustration Example

Itis also possible to T — x|

A, o | &

Aray (Equidistant)

. . . Itiple detect arom Table  vaive st 000
 Pulse Focusing with High-NA Lens boviigtvonilliF. .
manner in order to K_ }: 5 1.02

display all the regions

,,,,,,,,

 Pulse Front Tilt in SSTF — Setups e toment | 5B
,,,,,,,,,
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Miscellaneous

VirtualLab Fusion 2024.1 Feature Overview



New File Format

In VLF 2023.2, we provided a new file
format due to Microsoft discontinuing
support for the previous one. With version
2024 .1, this new file format has become
default.

Upon activating the new file format, users
can configure in the Global Options dialog
to automatically generate a backup file in
the old format, saved alongside the original
file in the same folder. These backup files
are distinguished by a ¢) symbol
appended to their filenames.

It's anticipated that in the subsequent
version, the old format will be phased
out entirely.

- Default Settings

Modeling Profile
Coordinate Systems
- General View Settings
Font
Display of Numbers
Source Code Editor
= Document Windows
+ 10 Views
2D Views
+ 3D Views
Legacy Documents
Sampling Dialog

= Performance

RAM Consumption
Multi-Core
Optional Dialogs
File Handling
Classic Field Tracing

Edit Global Options (Current Global Options.options @ C\Users\hellmann\AppData\Roamingh,..\2024.1)

Import of Zemax OpticStudio® Lens Files
O Full Import (Requires a Valid License of Zemax CpticStudio 2)
() simple and Limited Import

Path for "Zemax Opticstudio ®° . ) e
User Data Chlsersihellmannt,. \ZEMAK

Path far User Settings

[User-Defined Catalogs etc) Chlsers\hellmanniAppDatat,..

Path for Temporary Files CiTemp'

OptisSLang Program Path ChProgram Files

(] Autematic Saving

|:| Save Snapshot Files for Optical Setups

B Use Mew File Format i |

B 5ave Backup Files in Old Format

Reset All = 2™ |

Help




New Entries for the Context Menu

i | _ * A new functionality in context menu has been added
aussian Wave Lens S'J-stem (x-Domain) Universal Detector .
[0): y R that allows the change of the active source.

G o 0 « Similarly, it is now possible to turn components with
Plane Wave Jmm summ .
= i e the click of a button.
23 Copy Selected Optical Setup Elements Ctrl+C
Pcme o Suimce Flane Wave High-MA Objective Lens Detektor
D:__ - YN
] d |: 53 Copy Selected Optical Setup Elements Ctrl+C
i” Turn Cormponent
2 Convert to Rudimentary Light Guide (for General Optical Setup)
Gaussian Wave Lens System (x-Domain) Universal Detector
B0 & 3D View [f=]o == G 5 30 View [E=8{EoR =5
X:0 mm X:0 mm QQQ+OI@Il QAP ODI@I

Plane Wave Y:0 mm Y:0 mm

5 F et

|

(1 3




Preview for Grating Stacks

« The stack preview have been unified to depict its orientation via coordinate system indicator
on all locations, where stacks are used.

« The following components have been adjusted
— Grating component in the general optical setup
— Light guide component (real grating option in a surface region)

Plane Wave Light Guide Detektor
O
Gaussian Wave Grating Universal Detector . )
X:10mm ¥Xi-1mm
— —_L m ¥i5mm Yi3mm
Y z Preview for Incoupler Grating Z:1 mm Z1 mm
Preview for Sawtooth Grating M M . .

Subsequent Medium
Sawtooth Grating Surface | Mon-Dispersive Material (n=1.5) in Homogeneous Medi
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Data Handling

VirtualLab 2024.1 now clearly distinguish
between user-defined data and LightTrans
predefined data. The predefined data can

be synchronized automatically via internet.

This includes:

— User manual

— Catalogs

— Detector add-ons

— Optical setup trees
User-defined data is stored in the user
data directory as before, defined in the
Global Options dialog. LightTrans

predefined data can be found in version-
specific folders under C:\ProgramData.

ﬂ':' Update Infermation

ﬂ"r"' Update Program Data

Update

ﬁ About Virtuallab Fusion

- License Information

ﬁ License Configuration

License
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Miscellaneous Changes

« Additionally, VLF 2024.1 introduces several changes
and improvements:
— Simulations can now only be aborted cooperatively,

meaning they may continue to run in the background
after being canceled. This approach avoids

tSimuIationEngine Profile: General @ Stop

intermittent crashes and enable access to
intermediate results for combined outputs and the
modeling analyzer.

The light view has been removed for old complex
amplitude and harmonic fields set views. The camera
detector, that can be directly applied onto these
documents, can be used alternatively, which is even
faster and more performant than the old light view.

VirtualLab Fusion can now generate 2D Data Arrays
with more than 2.1 billion sampling points, enhancing
its capacity for handling large datasets.

@ * 5: Parameter Run from "2: Optical Setup”

Results
Start the parameter run and analyze its results

L4

Local Execution
(Parallel lterations: 4)

Detector Combined Output

Varied Parameters Drata Array

@ Stop Output Creation

42
564 nm

Iteration Step
43

568 nm

“Universal Detector” Animation DAMW i< Ficlds Set | Chromatic Fi

Filter Rows by.. X

< Back




VirtualLab Fusion 2024.1 — The Feature Firework

* VirtualLab Fusion 2024.1 provides
amazing new features for:

WYROWSKI
VirtualLab rusion
OPTICAL MODELING AMD DESIGN SOFTWARE

— Higher Speed

— Easier Use

— More Physics

— Deeper Transparency
— Better Control

84 www.lighttrans.com
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