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Links of Interest

LightTrans website: www.LightTrans.com

Our past webinars: www.LightTrans.com/products-
services/learning/webinars

Find a VirtualLab Fusion distributor in your region:

www.LightTrans.com/company/distributors

You have further questions? Drop us a line at

info@LightTrans.com, for technical questions
support@lighttrans.com

Subscribe to our newsletter:
www.LightTrans.com/newsletter

Connect with us on the following social networks:
— LinkedIn (www.linkedin.com/company/lighttrans)
- Twitter (www.twitter.com/LightTrans)
-  YouTube (www.youtube.com/LightTransinternational)

Check out our downloads page to see VirtualLab
in action across a broad range of fields of
application: www.LightTrans.com/resources/downloads

Want to give VirtualLab Fusion a test drive?

Request a trial version:
www.LightTrans.com/resources/trial-software

Interested in purchasing VirtualLab Fusion? Check
out our products, licence model and learn more

about additional evaluation possibilities:
https://www.lighttrans.com/products-services/virtuallab-
fusion/virtuallab-fusion-packages.html

New! VirtualLab Fusion 2023.2:

https://www.lighttrans.com/products-services/virtuallab-
fusion/virtuallab-fusion-release-2023-2.html

www.lighttrans.com
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Who We Are

@H TTRANS

Founded 1999
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WYROWSKI
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Founded 2014

General Distributor of the

Optical Modeling and Desing Software

VirtualLab Fusion

\
—

Developer of the

Optical Modeling and Desing Software

VirtualLab Fusion

VirtualLabrusion
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Modeling

Modeling
of Prism

Modeling
of Source

Modeling
of Grating

Free-Space As accurate as needed.
A As fast as possible.

Control of the accuracy-speed balance...

... through pool of interoperable modeling
technigues on a single platform



New License Model



New License Model: VirtualLab Fusion + Packages

PRODUCTS & SERVICES  APPLICATIONS COMPANY RESO

New VirtualLab Fusion Product Family

Our product policy has undergone a complete change. We now differentiate between the optical modeling and design software VirtualLab Fusion

as the platform, and additional packages, which can be combined to suit your needs

Starting with a single licence of VirtualLab Fusion, there is no longer a distinction between Basic or Advanced. You can add different packages to
your personal VirtualLab Fusion platform to enhance its functionalities. All packages work seamlessly together, facilitated by a common, intuitive

and user-friendly interface.

Which package do you need to start your solution?

Our sales team help you to find the right combination of packages for your personal applications and requirements: sales (at) lighttrans.com.

LightTrans GmbH
Phone +49.3641.53129-50
info (at) lighttrans.com

Packages

VirtualLab Fusion
Get free trial version >

A quick overview and initial understanding of our packages.
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Get an offer >

Grating Package

Diffractive Optics Package

Flat Lens Package

Light Shaping Package

AR|VR|XR Package

Distributed Computing Package

Rinime Vivkiiall ak Ciicianm -
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Distributed Computing

New Package!



New Distributed Computing Package

[Distributed Computing 7
Server Tools
@ Stop Server Q <+ Add Clients on Remote Machine P Start File Watcher
Collection of Elementary |
Clients
Simulation Tasks Status Host Machine Clients cPU RAM _ Adive Disconnect

1t999.lighttrans2.local 2of2) 5% 271% - x
1t888.lighttrans2.local Rof2) 18% 10.2% ] x
1t777.lighttrans2.local 2of2) 23%  558% 2 x

Number optical setups in queue: 115

Logging
[9/21/2023 1:47:40 PM] P ter Run (Coher M nt_highBandwidth.run) [Iteration Step 114] (Profile: General) added to processing
[9/21/2023 1:47:40 PM] Parameter Run (Coher M nt_highBar h.run) [Iteration Step 115] (Profile: General) added to processing
[9/21/2023 1:47:40 PM] P; eter Run (Cohe M. nt_highBandwidth.run) [Iteration Step 116] (Profile: General) added to processing
[9/21/2023 1:47:40 PM] P: eter Run (Coher M nt_highBandwidth.run) [Iteration Step 117] (Profile: General) added to processing
[9/21/2023 1:47:40 PM] P: eter Run (Coher M. t_highBandwidth.run) [Iteration Step 118] (Profile: General) added to processing
[9/21/2023 1:47:40 PM] R
[9/21/2023 1:47:40 PMI - Add Clients on Remote Machine X
[9/21/2023 1:47:40 PM] F
[ Host Machine [ Running Clients Add Clients CPU [ RAM
() Disable Logging () n99s.lighttrans2.local 0 2 s 0% 6.26 %
(J 1996.lighttrans2.local 0 2 = 0% 81%
(OJ w777.lighttrans2.local 2 2 T 0% 6.39%
(O sss.lighttrans2.local 2 2 % 2% 27%
() 1999.lighttrans2.local 1 2 s 0% 33%

Simulation Results for

s I N 2] oK Cancel Help

Further Processing = =

www.lighttrans.com



How to Start Distributed Computing in VLF?

0-5d® - Wyrowski VirtualLab Fusion 20232 (Build 1.224) - & x . .
- s When the Distributed

Start Sources Functions Catalogs Windows Help Parameter Run
Prvcmeanrrmg 1| B | B = X Computing Package

Go! Refresh Show Optical No‘ Logging  Create Output Delete . .
Setup ~ During Execution from Selection Results IS aval Iab I e y a n eW tab
Result Table
Dot oy 7 will appear on the

Server Tools

Welcome to the Parameter Run Document. P Start Server o <+ Add Clients on Remote Machine p Start File Watcher ri g ht S i d e Of th e m ai n

Herewith you can vary parameters of an Optical Setup and analyze the effects of the variation with various detectors.
The results are plotted in a table from which h ic fields sets, diagr or animations can be derived. For further help
press F1. Illenu-

Document

Execution

Activate Distributed
Computing by clicking
Start Server.

Distributed Computing

[Messages
[2023-09-21 13:12:02] Multiple IP addresses of local machine found. Broadcast for distributed computing is sent to : 192.168.1.x

1100% Hll Physical Memory: 0 I 132GiB

“Current Global Options.options” (Changed Simulation Defaults; Number of Used Cores: 8) CPU Usage: 0L

www.lighttrans.com



Adding Clients

[Distributed Computing

#]
Server Tools

@ Stop Server ﬁ» [+ Add Clients or;Remote Machine ] P Start File Watcher

Status Host Machine ets CPU RAM Active  Disconne: ot

T | You can distribute the individual elementary

e simulation tasks among the different
o 8 o TR e machines in your network, with multiple

Logging

Clients per machine.

() Disable Logging Clear

www.lighttrans.com



Diffraction in White-Light Interferometer: Simulation
with Distributed Computing



Simulation Task

irradiance detector

achromat
Edmund optics
No. 49-664

?

interference
fringe

reflective How to calculate the
sample interference pattern with
diffraction for light with

‘\ multiple wavelengths fast?

spherical wave
» wavelength: 400nm to
800nm in 500 steps

.

mirror (tilt)

www.lighttrans.com



Elementary Simulation Task

irradiance detector _ _ _ 3 7 e e
[ simulation time: 7s ]
[ 9.5
achromat
Edmund optics
No. 49-664 45
reflective
Sample 10 5 0 5 10 ’
X [mm]
spherical wave jm—mmmmm e ; | |
« monochromatic ; sample with relief For a detailed analysis of the
- (example) wavelength: elementary system, see:
532nm

Investigation of Diffraction In
Interferometer Caused by Sharp
Relief

mirror (tilt)

www.lighttrans.com
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Collection of Elementary Tasks: Variation of Wavelength

varying parameter:

wavelength (500 samples)

Set up the parameter(s) to be varied.

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

le specifying
how the parameters are varied per iteration.

% | [ show Only varied Parameters

4

/ / simulation result:
y - irradiance of all

'/// wavelength modes.
/ J

7k

-2
X [mm]

2

Y [mm]
0

-2

simulation time
(500 simulations): 57min

-4

www.lighttrans.com



Collection of Elementary Tasks: Variation of Wavelength

varying parameter:

wavelength (500 samples)

Set up the parameter(s) to be varied.

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

le specifying
how the parameters are varied per iteration.

% | [ show Only varied Parameters

4

/ / simulation result:
y - irradiance of all

'/// wavelength modes.
/ J

7k

-2
X [mm]

2

Y [mm]
0

-2

simulation time
(500 simulations): 57min

-4

www.lighttrans.com



Distributed Computing

- - - - d @j b Wyrowski VirtualLab Fusion 2023.2 (Build 1.242) - X
Computation time of

Start Sources Functions Catalogs Windows Help Profile Editing & Run Layout Tools

1 N N 3 5 Va ) ; ¢ | .
complex tasks that require > & B |& = e | e ey B BB Ao | D | (0] 8]
. . . . . Go! Ray Results General | Profile Parameter Use Parameter d te Detectors ” Modeling & Manual o Source to Component: Between Components: To Detectors: Paraxial '/’I Pointwise vs. Integral Fast Parameter | View
Profil Profile | Editor Overvi Coupli 104 3p # 55 Anal Configuration ~ Pointwise ~ Pointwise v Pointwise ~ | A: ti Positioning ~ iation~| ~
many individual simulations 7 e e e s B EEtoel] == =m alowe = ]|
[Distributed Computing #]
(such as parameter sweeps B L e e — . |
. Universal @ Stop Server Q <+ Add Clients on Remote Machine p Start File
etc.) can be drastically oo o g~ o =
#- Components =S Clients
d d b . D : t . b t d +)- Ideal Components v Lsy - ‘
reauceda by using pistrioute i e R i by | ox %
. T Coordinate Break i 0 mm - 1t888.lighttrans2.local 0of2) 3% 43.2%
Com p utl n g . I n th IS Case ) the Camera Detector e I (t777.lighttrans2.local ©00f2) 1% 64%
Universal Detector Achromat (Edmund
H d n 7 d | H I t' b Spherical Wave Optics: 49664) (Turned) Ideal Beam Splier Microstructure
individual simulations can be B B i . .

d |Str| b Ute d tO d Iﬁe re nt KA X:0mm X: 0 mm Number optical setups in queue:0

Y:0mm Y:0mm Y:0mm
Z0mm Z:100 mm Z:100 mm Logging

workstations, each with

several clients. E E '

& Z:211.58 mm

X:0mm
Y:0mm

More information under: |

© Assistant

Clear

Parameter Ove... Property Brow... Virtuallab Expl... Assistant EIRGEINE LGN

Usage of Distributed ==
12023-09-27 11:10:091 Outout creation has been started.

Computing S—— ...

“Current Global Options.options” (Changed Simulation Defaults; Number of Used Cores: 8) CPU Usage: 0 I 1100% B Physical Memory: 0 I 130G

www.lighttrans.com
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Collection Simulation Using Distributed Computing

varying parameter:
- wavelength (500 samples)

. @_%_

simulation result:
irradiance of all

4

e ; - wavelength modes
Server Tools
Stop Server £1 [+ Add Clients on Remote Machine | | b Start File Watcher _
£
Calculation on: () Local Machine O Clouwd 5 ©
Clients
Status Host Machine Clients CPU RAM Active  Disconne: Lad o
I tocc.ignhttrans2.local {0 of 4} 0% 344%

I s-it-01:.ighttrans2local [0 of 4} 0% 597%
I t::5.lighttrans2.local 0 of4) 0% 8.95%
I toc:.igntirans2.local [0 of 4} 0% 332%
I tocv.ionttrans2iocal [0 of 4} 0% 44.9%
I 777 lighttrans2.local {0 of 4) 5% 5.08%

number of clients: 2

simulation time
(500 simulations): 3min 50s

EIEIE e
4

1

X [mm]

S pooooo

www.lighttrans.com



Overview Simulation Times

n 14: Irradiance

Y [mm]
0 5 10

-5

()

simulation result

elementary simulation

simulation time

/s

collection of elementary
simulations (500) on one
machine

57 min (100%)

collection of elementary
simulations (500) via
distributed computing
(24 clients)

3min 50s (7%)

03% lower calculation time!!!

www.lighttrans.com



Analysis of AR Device Using Test Image: Simulation
with Distributed Computing



Elementary Simulation Task

_91 200nm

detector result :
smooth variation efficiency within eyebox

of ridge width | Efficiency | 0.79652% |

source (Plane Wave): _
v 301nm
+ wavelength: 532nm

* on-axis propagation (a,p = 0°)
variation of .
th/ fill factor \ @

N [simulation time: 8s ]
* polarization: E,

215nm
198nm
® incoupler: @ expander (EPE): © outcoupler:
N
binary grating binary grating binary grating
* period: 380nm « period: 268.7nm *  period: 380nm
- width of grating ridge: 190nm - width of grating ridge: 198—215nm *  Wwidth of grating ridge: 200-301nm
* height: 100nm * height: 50nm . helght: 124nm .
* grating orientation: 0° - grating orientation: 45° * grating orientation: 90°

www.lighttrans.com



Collection of Elementary Tasks: FOV

Lightguiding & outcoupling

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

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

Usage Mode | Si g ~ Number of Iterations: 10201

|Fi|terby... X‘ @ show Only Varied Parameters
1)2] Object F Vary | From | To | Steps | StepSize  Original Value
- - Selected Column . 1 10 101 1 1

Selected Row [ ] 1 101 101 1 1

< Back Mext > Show ¥

varying parameter: - . .
101 x 101 different FOV (36°x24°) 777
=> 10201 elementary simulation tasks

simulation time
(10201 simulations): 31h 10min

Cartesian Angle Beta ("Plane Wave Monochromatic” (¥
10 5 0 5

A K
Cartesian Angle Alpha (*Plane Wave Manochromatic” (¢0)) [']

simulation result:
efficiencies over FOV angles.

www.lighttrans.com



Collection Simulation Using Distributed Computing

Lightguiding & outcoupling

varying parameter:

[ 2000 R == i B M 3 5
e 101 x 101 diff t FOV (36° x 24°) o
Set up Hrelpanie{s) o PE NI X I eren X
o i s 5 o e s => 10201 elementary simulation tasks
specifying how the parameters are varied per iteration.

Usage Mode  Scanning v Number of Iterations: 10201
[Fitter by... X | @ show only Varied Parameters
1)2]~ Object Category | Parameter | Vary | From | To | Steps | StepSize | Original Value =
S SR T ::xz E:‘\:mn : 1 101 101 1 1 g
[Distributed Computi n j "
Server Toals E
Stop Server Q 4 Add Clients on Remote Machine | Start File Watcher § 2 B B B ) 00
o ;
Calculation on: () Local Machine © Cloud t A 7 7
i simulation time
Clients % . . .
Status Host Machine Clients CPU RAM Active  Disconne lad ::j 2 (10201 s I m u I atl 0 n S): 1 h 5 m I n
I it596 lighttrans2.local 0of7) 1% 344% [ ] x
1t998.lighttrans2.local (0 of 8) 0% 45% a x “‘mmm#;,w (-Plane Wave Monodwomatic' (#0) [
I :s-t-014.lighttrans2.local 0of4) 59 5.96% ] x
I t50s.lignttrans2.local 0 of4) 0% 331% a 53 . .
I 777 ignttrans2.local 0 of3) 4% 5.07% a x Sl mUIa'Uon reSUIt
I t5c5.lignttrans2.local [0 of 3) 0% 893% ] x
I b-t-036.lighttrans2.local [0of2) 5%  405% B x ﬁ: i i FOV gl
I (5.7 056 lighttrans2.lacal 10 af 4) 0% 43% [] x efmciencies over angles.
number of clients: 35
.

www.lighttrans.com



Overview Simulation Times

an Angle Beta (*Plane Wave Monochromatic® (# 0)) [*]
0 5 10

Cartesi.

Cartesian Angle Alpha ("Plane Wave Monochromatic™ (#0)) [°]

simulation result

elementary simulation

simulation time

8s

collection of elementary
simulations (10201) on one
machine

31h 10min (100%)

collection of elementary
simulations (10201) via
distributed computing
(35 clients)

1h 5min (3%)

96% lower calculation time!!!

www.lighttrans.com



Parameter Variation Analyzer

New Analyzer!



Defining the Parameter Variation

Eai Faramster Veetion Analyecy X | After adding the analyzer to the optical system, the

Configure Parameter  Used Engines: Classic Field Tracing parameter sweep, and the evaluation of the results must
Variation kit Mt be defined. By clicking Configure Parameter Variation you

get access to an in-built Parameter Run document, where

parameter variation can be configured.

Evaluate Results

Snippet | /7 Edit | validity: €

5: Edit Parameter Variation = O X

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

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

r\‘o global parameters deﬁned / necessary | Usage Mode Scanning 24 Number of Iterations: 961
|F:1‘:r by. X | () Show Only Varied Parameters
1 ‘2 *| Object Category | Parameter Vary | From To Steps Step Size O(igina| Vah
Optical i System Tempe... | (]
SEtD Environment Air Pressure a
[ Medium at "-" ‘Material {Air) L. D
“Ideal Output {Air in Ho... ial (Ainl.. | O i i I
o e O For a detailed introduction on
X Weight O
Polarization An... ()
.0 s w s how to operate the Parameter
[Relative) Rotation#2 (a... 15 by 31 3 .
-General Medium at "T"O... :/Iat'erial (N:;.,,, 8 R u n d OC u m e nt, p | e aSe See ]
i hickness of B...
: T;,tmg " | Base Block Med. | Material tvon-..| (O
OK = 1 Surface #1 (Re... =
S " e mie | O Usage of the Parameter Run

— 1 o Document

www.lighttrans.com
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Evaluation of the Results

r b |

Edi Paraarter Yataton Aralyecy 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 SicEs ol Uven Deiectig Devices 0 the results of the associated Parameter Run and needs to
Evaluate Results program how the data is processed.

Sni P pet Source Code Editor (m] X
ource Code Global Parameters Snippet Help Advanced Settings
1 — [Parametervariation salLat
26 B
27 #region Additional using directives
28
29 #endregion
30
31
63
64 public class VLModule : VLBaseModule, VirtualLabAPI.Core.Modules.ISnippet ProgrammableAnalyzerWithVariation {
65
- .|| 66 public List<DetectorResultObject> GetData(VirtuallLabAPI.Core.ParameterRuns.ParameterRun ParameterVariatio
Mo global parameters defined / necessary in thi{| &7
68 L #region Main method
69 .
70 ParameterVariation.StartParameterRun();
71
72 // Get all results for the specified detector
73 List<PhysicalValueBase> efficiencies = ParameterVariation.GetPhysicalValueResults("Grating Order Anal
74
75 //define help variables
76 double effMin = Double.MaxValue;
77 double effMax = Double.MinValue;
78 double meanValue = @;
79 double meanValueCounter = ©;
86
81
82 //run through all efficiency data points
CK Cil| 83 for (int runMember = @; runMember < efficiencies.Count; runMember++) { "
4 »
% [@* | Check Consistency | validity: 4> [ Cancel Help

www.lighttrans.com



Robustness Optimization of Slanted Grating with
Parameter Variation Analyzer



Simulation Task

plane wave
« wavelength: 532nm
 linearly polarized along

To perform a
robustness

X-axis analysis,
Fill Factor: 49% (¥) efﬁglenmes .from
5 different fill
slanted grating factors between
* operation order: +15t \\\ 45_9% and 51%
(transmission) will be combined
« fill factor: 49%, 49.5%, In two me.r|t
50%, 50.5%, 51% Fill Factor: 50% (*) functlons.
* medium in front: air uniformity

* medium behind: n=1.6 cont.rast & mean
L efficiency.

optimization parameters
* grating height: varied between 4um and 6 um
* period: varied between 8um and 12um

Fill Factor: 51% (*)

(*) figures slightly exaggerated for illustration purposes

www.lighttrans.com



Grating Order Analyzer

Ideal Plane Wave General Grating Raw Data Detector
»
X:0 mm \ X:0mm
Y:0mm . Y:0mm

Z0mm N\ Z0mm
Parameter Variation \
Analyzer . Raw Data Detector
(o) Wi
Grating Order Analyzer :{(gnn:::

@ Z0mm

The Grating Order Analyzer can be used to
investigate the order efficiencies of any given
grating. Find more information under:

Grating Order Analyzer

Edit Grating Order Analyzer

General Single Orders

Order Selection Strategy

Selection Strategy  Order Range

X
Minimum Order 1 .;:.
Maximum Order 15
Coordinates
(] Spherical Angles [] Cartesian Angles

() wave Vector Components ] Positions

Efficiencies

Rayleigh Coefficients
(] Ex Oy
OTe O™

r
Edit Grating Order Analyzer

General  Single Orders

OQutput for Evaluated Directions
[] Order Collections Transmission
@ single Order Output (] Reflection

(] Incident Wave

General Output
D Summed Transmission, Absorption, and Reflection

[] Polar Diagram {Angle & Only}

resulting efficiency in the
Detector Results tab:

Efficiency T[+1: 0] | 11.997 %

www.lighttrans.com
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Parameter Variation Analyzer

Source Code Editor a X
Source Code  Global Parameters Snippet Help Advanced Settings
L 77 double effMax = Double.MinValue; T'
Ideal Plane Wave General Grating Raw Data Detector || 7s double meanValue - 0; =
ﬁ 79 double meanValueCounter = 8;
80
0 ) p—p | o> 81 r - o '
\.‘._\ 22 //run through| @ 37: Edit Parameter Variation = (] X
\, 83 for (int runM A 2
X:0mm e X:0 mm b e
85 //extract| Setup the parameter(s) to be varied.
Y:0mm N\, Y:0mm 86 double cu
-, \ - 87 //check i
Z0mm \ Z0mm = 1F- Colirte A _ - N
3 89 else"{ """ You can select one or more parameters which shall be varied as well as the resulting number of iterations. Several modes are available specifying how
-4 ‘\‘ 90 //sum| the parameters are varied per iteration.
Parameter Variation 01 meanv
Iy - 2 92 meanV.
Analyzer \Raw Data Detector || .; //ehel Usage Mode  Standard
p \,-.\ 94 if(c |_ — X () Show Only Varied P .
\ N & o5 if (c Filter b O w Only Varied Parameters
\\801 / —i>| 601 96 } ‘ - —
—— 97 } 12 *| Object Category Parameter Vary From To Steps Step Size Original Val
08 3 T = 1 VIO T T Sy \Jlﬂ---: S | N TOU < 297 §iris G H L %11 .
i X:0mm p Medium #1 (Slanted Gra...| [
Grating Order Analyzer Ve e e Medium #1 (Sianted Gr..., [
. O mm B Check Consistency = Validity: X .
/,' "\\ Z:0 mm = 5 Grating” ( | (Incouple Grating Mgdiym #1 (Slanted Gra.... 49% 51% 5 0.5%
800 ) = *1) Siamed) Medium #1 (Slanted Gra...| (]
Medium #1 (Slanted Gra...| [

Since results of different grating parameter have to be taken | merit functions:

iInto account, the Pa_rameter_ Varia_tion Analyzer IS u_se_d to mean efficiency (to be maximized): 1,1 can= i i
calculate the according merits. With this tool the efficiencies e —Tmin
of the grating with different fill factors will be calculated and

the resulting mean efficiency and uniformity contrast
automatically determined. For more information, see: With n; being the 15t order transmission efficiency for
an individual fill factor.

uniformity contrast (to be minimized): u =

NmaxtMmin

Parameter Variation Analyzer

www.lighttrans.com
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Parametric Optimization

Ideal Plane Wave General Grating Raw Data Detector
BD— [om)
X:0mm X:0mm |
Y:0mm Y:0mm

Parameter Variation

Analyzer Raw Data Detector
Grating Order Analyzer :: 8 ::m |

Z0mm

Now, the grating can be optimized by using the in-
build Parametric Optimization. An efficiency of
100% (to maximize this value) und uniformity
contrast of 0% (to minimize this value) are used as
target values for the merit function.

Select and specify the constraints which shall be idered during optimizati

Constraint Host

Constraint Name Use | Weight | Constraint Type | Value 1

Value 2

Start Value | Contribution

“General Grating” (# 1)

Stack #1 (Incouple Grating (Slanted)) | Medium #1

1|Range

8 pm

12 pm

10 pm 0%

Stack #1 (Incouple Grating (Slanted)) | Medium #1

Range

4 pm

6 um

5 pm 0%

“Parameter Variation Analyzer” (# 801) (Result)

mean efficiency

16.028 % 63.382 %

i uniformity contrast

Start or stop the optimization routine. The results are shown in the table.

]

] 1

2 1| Target Value 100 %
2 1| Target value 0%

63.826 % 36618 %

A'nalyzer' (# 801) (Result)

uniformity contrast

i Create Output from Selection

Data Array

7 I

p Go!
on Step
Detector tor C Output 3% | 265 266 268 269 270 21 2
Toq Optimizer Logging Target Function Value Data Array yai 0.88867 0.88867 0.89042 0.89042 0.88867 67 0.89042 0.8%0
o ~ Period x-Direction ('Gener... |Data Array / 1 89721um 89721 pym 89721 um 89721 pm 8.9721 uym 89721 um 89721}
z-Extension {"General Grati... |Data Array A 47912um  47912um  47912um  47912um  4.7912um | 47912um 47912 um 47912}
P; = mean efficiency Data Array / ) 7.1404 % 7.1404 % 7.103 % 7.103 % 7.1404 % 7103 % 7.103

T —

Filter Rows by... X

< Back Next > Show ¥

More information under:
Introduction to the Parametric Optimization Document
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https://www.lighttrans.com/index.php?id=2679

Optimization Result

IX: 53: Optimized System . - =8 =N <)
i n i ti aI d eS i g n : E — Numerical Data Array (Equidistant) 'AHE@ .
« mean efficiency: 16.03% )
« uniformity contrast: 63.83% )
E= 43: Initial Distribution fore-) ) ; B
Diagram Table Value atx-Coordln::emerical I % V%" ‘9
& )
o 2 & ‘
8 E
% o 8 ‘ 49 49.5 » Fa:t(c))r » 50.5 51
| | | | | optimized design:
S 50 100 150 200 250 ..
Simulation Step ¢ mean eﬁICIency: 7. 14%
. « uniformity contrast: 16.241%
Fill Factor (Bottom) (."General Grating” (#1) | Stac'k #1 (Incou... [%] . . . . . .
Eventually, the optimization results in a trade-off between the mean efficiency and

the uniformity contrast. With the chosen weights, some efficiency is sacrificed for
a lower uniformity contrast. By adjusting the weights, the result can be influenced
towards better efficiency or uniformity.
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Field Inside Component: FMM

Now 3D!



Sampling of the Output Data: 1D-Periodic Gratings (Lamellar)

'Edit General Grating Component (Rectangular Grating) . . .
For 1D-Periodic (Lamellar) gratings, the analyzer generates a 2D
& 010 feedcfanclen O 2w cross-sectional image with the parameters specified in the
it Base Block
y . L .
Coondiate || | Base Bock Medium Sampling section of the dialog.
= S){ftems Fused_Silica in Homogeneous Medium
/@ [£ Load / Edit Q, view
Position / oa
Orientation Thickness 20 um ~
E=; 6: "Field Inside Component Analyzer: FMM" (£801) fee )=
. Numerical Data Array (Equidistant)
Edit Field Inside Component Analyzer: FMM X Diagram Table  Value at xy)
Amplitude of “Ex” [V/
Vectorial Component Pipitice nfibe /|
A —— 156
Ex-Component I? Ey-Component [_:_l Ez-Component -
[_] Hx-Component () Hy-Component ] Hz-Component o - Je—
H
Evaluated Modes 8
Forward Propagating (] Backward Propagating 8 = B
x-z-Region 3 — -
2|5 o S 0.79
Number of Periods 3 5 = .
«Q
z-Range First Stack Only g o) n
o o S —
>
Sampling / a -
x-Direction z-Direction ¥ - S
© Sampling Points 1011 x 5115 0.0167
v - .01
() Sampling Distance _1'.5 _'1 _0"5
° Zom
Carice) Help 51 sampling points
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Sampling of the Output Data: 2D-Periodic Gratings

TR R e R * ' When the analyzed grating is set to 2D-Periodic, the Field Inside
Cli merk e O 20 sk Component Analyzer: FMM, will instead generate a series of
Base Block . . . .
Coordinate || |~ Base Bock Medium quadratic cross-sections through the structure, with the sampling

parameter in z-direction dictating the number of cuts performed.

Systems
PolyMethylMethAcrylate-PMMA in Homogeneous Medium

/@ (£ Load / Edit Q, view

_Povsit‘i'oan'/ S 500 nm 11 erIdS

v

Edit Field Inside Component Analyzer: FMM X

Vectorial Component

B £x-Component (] Ey-Component (] Ez-Component
(] Hx-Component (CJ) Hy-Component (] Hz-Component
[IEY
Evaluated Modes 8
B Forward Propagating Cj Backward Propagating g
x-z-Region '?_5
Number of Periods 3 5
«Q
z-Range First Stack Only v '8
=g\
Sampling 2] “.t‘i
x-Direction z-Direction \ V‘.':.:‘
© Sampling Points 10115 x 11 h .u
R
() Sampling Distance 707 0
BT

Ccel || e Poings
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3D System View

Measure Distances!



Measure Distances in 3D View!

The Line Measurement

In order to improve the 'm;smm;oam Tool is only available for
. = Full-Size Rulers.
usability, there are a few {Q Q<+ O[@::
additional features that we N-} \—
would like to highlight. ﬁﬁ oo
’_94?.6 pm
T
3
._0
The Magnifying Glass is ]
y attached to the cursorand || -0
N % therefore can be easily
moved around in the system. -0 E o s o TE
Use the Magnifying Glass in the Tool The Line Measuring Tool allows for
Bar to zoom into details without an easy analysis of the distances and
changing the actual system view. sizes of the various components.
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... And So Much More!

Release Notes 2023.2



https://www.lighttrans.com/fileadmin/inhalte/version_history/Release_Notes_2023.2.pdf
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