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Edit Grating Region

Shape Region Channels Grating

(®) 2D Grating (Invariant in y-Direction) (7) 3D Grating
Grating Period 268.7 nm a
Orientation (Rotation about z-Auis) | 457

Order Selection  Efficiencies

() Constant (7)) Programmable (® From Real Gratings

Use Modulated Grating Parameters within Region

Grating Stack
Rectangular Grating = Legie & Edit Q, View

Grating Parameter Modulation Function

MNumber of parameters in modulation function: 1 .

- Relative Slit Width (from 5 % to 95 %) S Edit || Q, View
Meodulation defined by Sampled Data (Spline Interpolation)

Lookup Table

MNumber of entries within lookup table: 4 .
=» Number of different wavelength(s): 1 & Edit
=» Number of different direction vector(s): 2
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|L 3 DeALightTrans., \2020-10-13_Christian_Hellmann_FootprintAnalysis_1d1dEPE_CentralFOV.IgFPAnalysis

(o] & )

Path for Staring Lockup Tables:

Detected Grating Regions with Footprint Data

Status Region View | Heatmap | Raw Data Vary
Light Guide (After Surface Layout) (Surface #1) (2) | Surface # 1 m .

1o

=» Region # 1: Incoupling Grating

TATIE—IZAMIERT

A

s+ 8

=+ Region #3: Outcoupling Grating

Light Guide (After Surface Layout) (Surface #1) (2) | Surface # 1| e
@ =¥ Region # 2. Expansion Grating L‘l i Configure E @
Light Guide (After Surface Layout) (Surface #1) (2) | Surface #1 u fr— O Configure E: [:
Vg onngure T
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j Calculate Lookup Tables

[11/14,2020 22:39:159): Analysis in progress_ ~
[11/14/2020 22:39:19]: Lookup table generation for Expansion Grating... started
[11/14/2020 22:39:19]: Grating Parameter Variation Calculation for Expansion Grating started ...
(11142020 22:39:19]: Evaluation for wavelength 532 nm and incident direction (0.45115; 0.45115; -0.71541) started ...
(11142020 22:39:19]: Process grating parameter variation calculation: 5 %
[11/14/2020 22:35:19]: Process grating parameter variation calculation: 10 %
[11/14/2020 22:39:19]: Process grating parameter variation calculation: 15 %
(11142020 22:39:.159): Process grating parameter variation calculation: 20 %
[11/14/2020 22:39:19]: Process grating parameter variation calculation: 25 %
[11/14/2020 22:39:19]: Process grating parameter variation calculation: 30 %
(11142020 22:39:19]: Process grating parameter variation calculation: 35 %
[11/14/2020 22:39:19]: Process grating parameter variation calculation: 40 %
[11/14/2020 22:39:19]: Process grating parameter variation calculation: 45 %
(11142020 22:39:.159): Process grating parameter variation calculation: 50 %
[11/14/2020 22:39:19]: Process grating parameter variation calculation: 55 % v
|E Generate Optical Setup with Modulation Function .
Validity: 4" |l « Back
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Edit Grating Region
Shape Region Channels Grating
(®) 2D Grating (Invariant in y-Direction)

Grating Period

(C) 3D Grating

Orientation (Rotation about z-Axis) | 45°
Order Selection  Efficiencies
O Constant (") Programmable

Use Modulated Grating Parameters within Region

Grating Stack
Rectangular Grating
Grating Parameter Modulation Function

Number of parameters in modulation function: 1
=» Relative Slit Width (from 5 % to 95 %)

]
Modulation defined by Sampled Data (Spline Interpolation)

(® From Real Gratings

& Q, View

o/ Edit Q. View

Lookup Table
MNumber of entries within lookup table: 4
=» Number of different wavelength(s): 1
= Number of different direction vector(s): 2

&/ Edit
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ZTDHDZERE- Light Guides @ Optical Setups

Gaussian Wave. Ideal Mirror. Two Point Contrast

Detector % & ., Light Guides Optical Setups [ZZFEZ =D

=R Light Sources

F L FEFH Optical Setup Elements VBN FEL

B- Muttiple Surfaces

-~ Lens System
T" - Light Guide
[—ye) .- Spherical Lens

[+~ Single Surface & Coating

AT ig FREEDIL YT v T T—DILIZEEIESN TL T e

HREREVETARICET 1EHRZ. BOF(470Y5
THRTEALIITEYELT =,

HEESED-OITEEDREAEXFEETES b o

k =~ ‘ — 7‘\ L) -i l 7——_ l;’ Special Components
, d = Detectors
-0 . Detector from Catalog

- Programmable Detector
[#- Field Visualization

[#- Merit Functions

[#]- Point Evaluation

[#- Wavefront Detectors

- Camera Detector

- Electromagnetic Field Detector
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System Modeling Analyzer

Fie

Id Tracing 32— 3> TOHHEIEHE

HERAIBMHT EHHLLY Analyzer DAFIATE
HFIZEYFELT=,
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Edit System Modeling Analyzer

Field Compaonents

Ex-Component Ey-Component

Field Quantities
() Amplitude Only (® Amplitude and Phase
Wavefront Phase Extract

Sampling x-Domain  Sampling k-Domain

Window Size

Show Separately

(®) Scale Window Size by Factor i |

() Set Window Size

Resolution

O Scale Samphng Distance by
Cversampling Factor

() Set Sampling Distance
(@ Set Number of Sampling Points 1282(1:1)

Help
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HLLY Solver #7- GRIN 5

)

Edit GRIN Lens Component

Solver Sampling

Component Solver | Runge-Kutta Beam Propagation Method (RK-BPM) 4 Edj

®

Coordinate

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

domain (x-domain), in a pointwise manner. Mathematically, it solves,
simultaneously,

d

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

The solution of the ODEs is based on the standard Runge-Kutta (RK) fourth-order
method. In comparison to the ray tracing for GRIN medium — that solves the light

G RI N b‘% E S j:s J: UE :]:FI' 23 % EE.I y‘% E 0) T: &) O) path —we extend itto embrace the field quantities i. e. the complex amplitude and
Solver 47 (%, BMIEMESEXRMELT |~ o
DIITN—=IYYEMAF LI,

i)

)

o

Solver

—

==
=

—L]—

Channel
Configuration

L
v ! e(r)

Fourier )
Transforms r=(z,y,2)

| (BB validity: @ [ 0K || Cancel || Help
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Optical Setup Tools (ZE#k)

VirtualLab Fusion M RIEID 7w 7 T—kTIZIB Grating Toolbox Z# &L . VirtuallLab
Fusion Advanced L TR BEREZEBELFELT-,

VATLEBHIZEETEEOWEEMGERE. BT F. 8KUOTATI3—/7F+5
A —ZZBIZELWEDNEHS) [Grating Optical Setup] AT HF T avhEFEL
G AY: 3T R

|IH Grating Toolbox @) VirtualLab Fusion Advanced ~DaL/EA#EDT=8HIZ

Grating Optical Setup Z General Optical Setup |ZZ# T 5FY—ILZFHFELFEL

=5

Start Sources Functions Catalogs Windows Optical Setup Tools
Q =»
''''' hroniz Convert to General
Detect pling] Optical Setup

Optical Setup Tools
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Optical Setup Tools (ZE#k)

VirtualLab Fusion D&YV IILNN—IEHRFIZEEMITONTNET,
BIGL5RTFIMTEDUYEZZL—HILUR)—ITITOIAERERREIZT 5T=0IC
—HDEHY—ILAFHESN., WML T AR FDIAVTFAMMZ2—2RABALTTY
T ATEET:

— Microstructure (B E A~ DIHE) ¢ Stored Function

— Microstructure (R2w%) & Grating

— Functional Grating <& Grating

— Diffractive Lens (ZE4&1&) — Microstructure (X3v4)

Functional Grating Microstructure
R :
: Q . L33 Copy Selected Optical Setup Elements  Ctrl+C
452 Copy Selected Optical Setup Elements  Ctrl+C 4
4 .
- Convert to Grating
Undefineg Convert to Grating ﬁ Omm
Position —p ' 0 mm

23 0vmm
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FMM/RCWA DIGIERTE DIERK

Fourier modal method (f&8 & 72 S )DEX
TEaimEd 5%l . General Optical Setup
[ZH T4 Grating Component. Grating Optical
Setup IZH[F+5 Grating Component, =&
Light Guide Optical Setup @) Grating Region
2L TRIEISN S LDITEYFELT=,
A—H—([FIN\RryE M REFEOIZEE
ECE=HELIIZHYZELT=,

Edit Fourier Modal Method (RCWA)

Mumerical Parameter  Structure Decomposition

MNumber of Orders
() Mumber of Diffraction Order

501
NmbeofE nescent Order: '
® (Cons

QH”P opagatin gDrd 5)

Information

3 propagating orders (for perpendicular incident).
3 diffraction arders are used for calculation.

Help
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Detector Window and Resolution  Detector Function
] Apply Ideal Lens
Coordinate Coherence Parameters
Systems
Summation Type Coherent Summation ™
M‘ age
Position / Components to Integrate
Orientation
Ex Component Ey Component [] Ez Component
|
Output
Detector PSF (®) Real Color
Parameters (O False Caolor
F I}: 1 MTF Along x-Axis Along y-Axis Two-Dimensional
Erasior (®) Versus Line Density
Transforms () Versus \Wave Number
Calculate Line Density Limit for Contrast of
Color Table [ Midnight Sun
= Concel | [ Heb

TATOR—hR2OT0 BNEFHFINELT -,
FIEDIAVRSAMIX T AR ABZHE
FITRBZEEAHETH MTF SRHE DT
HDEMA T avELYET,

Pulse Evaluation T4 T9732—%{&#F T
EHEIZHY ., ZFDEEEFIVIN

wEINFELT =,
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HLLVEAAT - Anamorphic Asphere Surface

CDY—DzRIE FEAREACMAAFDR
AIZIREZMZASEMZRBDHE/NAI—=
JETY,

Zemax AV iR—MEEEIZHLIRES 4L, Zemax
MD/\{2—="y7 M % Anamorphic Asphere
[2ERAIAL CENTESLDITHYELT=,

~RAJC

Edit Anamorphic Asphere Surface

Structure  Height Discontinuities  Scaling  Periodization

Conical Parameters

Radius of Curvature | 25 | | 25 |
Conical Constant | D| | Dl
Paolymomial Orders
Maximum Order (=
Order | Radial Coefficients [mm’"-(order-1]] Azimuthal Coefficients []
1e-05: 3
& 2e-07 ]
Definttion Area
Size and Shape
Shape (®) Rectangular () Elliptic
Size | 20 mm| x | 20 mm

Effect on Field Outside of Definttion Area
(C) Field Passes Plane Surface

(®) Field is Absorbed

Position of Sumounding Absorbing Plane

Specification Mode | Boundary Minimum

z-Position 26871 mm

Gl Tools i

~| H

0
Validity: @ Cancel Help
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HFLLVES1 - Q-Type Asphere Surface

Wl

Edit Q-Type Asphere Surface

Q-Type Asphere Surface [F2007F[IZG.W.

Define Mild Asphere

Forbes [Z&kDTiEREMNT= Q-polynomials T

Conical Parametes rs

RHEShCVET. COLSRSER F24E 0 o -

Conical Constant

ELEY, —

MNumber of Orders

QMEHSDERIMEEESZ R TS Qeon M
REN DD ERELTET D Qbfs i

LN ZERDEYIIEEMICRELE

Shape (O Rectangular (® Elliptic

ceELTEAZFT, e e

Effect on Field Outside of Defintion Area

(o] — o Field Passes Plane Surface
Zemax o3t AdEEAh—bhT A2 S
A = Position of Sumounding Absorbing Plane
:E ﬂ- ﬁ E -t: -d— fo) Specification Mode |Boundary Mnimum  ~| [

z-Position

|
3:@ g | Tools 4« Cancel Help
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HLLVEAAT - Toroidal Asphere Surface

Edit Toroidal Asphere Surface X

Structure  Height Discortinuties  Scaling  Coating  Periodization

Conical Parameters

Radius of Curvature

COEIIEBREBEZ v #EYI(Z[ElER —

Mumber of Crders 10t

SHEAHIET—FRZERLFT, =1 ..
Zemax A VU R—FEEEDHLIES L, Zemax T
DrOA 7 )LELEBIIZEAHADL TEM o o ~
TEAH&OITHYZELT=, : N

Size [ esmm] x | Tesmm

Effect on Field Outside of Definition Area
() Field Passes Plane Surface

(®) Field is Absorbed

Position of Sumounding Absorbing Plane

Specification Mode | Area Maximum ~| H

z-Pasition 10.478 mm

0  z-Position

B8 | [Took i~ Validity: @ Cancel Help
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Edit Stack X
oy
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— _
[
=
K

Index | z-Distance | z-Position
N ; .

Surface Subsequent Medium Com
Sampled Interface Silver-Ag_(1557+1985 Enter your commen

{

Validity: @ Add Insert Delete
Periodicity & Aperture
() Periodic (®) Non-Periodic
Aperture Sizeis | Independent from Surfaces w
Aperture Size | Emm| S | & mm|
& ] [Toos i Concel | | Hep
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Edit Conical Surface
Structure  Height Discontinuities  Scaling  Coating  Perodization

B |IH/\—< 3> D VirtualLab Fusion TlZ.
= - - - A—T42 T DRIEDOEREEDYE DI
" o BRIz &E>T. a—T4Y @@EF’]
g Ep— EEICEBMIZEZLEL, S5IC,

S OB ORI R
A9 A5&IETEFEHFATL- IREIE
A—Y—[Xa—FT42 T DA RZFEM
ATLAVEL TR TESETHIEN
ISCEXE

Gl | |Teols Validity: @ Cancel Help
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- [Interface | A Surface ICRFREEINFELT-,
- Surface M z ILEEDREDT=HDEYEZETANANETZILI) X LZEBMLE

L7-
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Snippets [&. LLBIDEBINERETHS
Snippet Body Main Function &, St

MYBRD/N—YEEIZ1 DOXEIC
FEOTRERITHELIIZHYFELT=,
BXIZ—LZEENHEBARTIINE
9,

— AR EINFELT=,
REMNREINFEL .

~VirtualLab Fusion MFEEIF IZEED
EDaA—ILEERITTH=HD
startUpModule A< S48 81% (&
ATZEY,

Source Code Editor

Source Code  Global Parameters  Snippet Help  Advanced Settings

31 public class VLModule : ISnippetHarmonicFieldsSet HarmonicField

o
F #region Additional using directives
8

29 #endregion

45 public HarmonicFieldsSet GetData(HarmonicFieldsSet InputFie

BT Y R W BV RV |
O 00~

(%)
[v]

o
MO

o
1 B

ey ]
ur

e

i?

#region Main method

Initialize the Harmonic Fields Set (HFS) for returni

lfarmonicFieldsSet hfsReturn = new HarmonicFieldsSet(Inp

/* Iteration through all member Harmonic Fields. */

for (int memberIndex = @; memberIndex < hfsReturn.Count
//Extraction of one single member Harmonic Field.

plexAmplitude currentMember = hfsReturn[memberIn

* DO ALL OPERATIONS THAT APPLY TO THE CURRENT ME

& [ Check Consistency | validity: 4* |

Cancel

Help
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CCTIE.UTORIZDVWTHILKERT AL ENHYET
+ VirtualLab Fusion DfEEIFFREIANEREINELT-,

stack (advanced thin element approximation) Zf2fT9 516D D
Microstructure component MDA NL—42 D E(TERETMNEE N FELT-,

BARERIBMNZWNVNTGA—F—FZVDETHERIZEYZELT-,
Programmable Surface @) GUI D gEZx R ESEFFELT=,
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Ray Distribution 3D view CItiRa=A47

[CTEHELDITHY

=L7T-,

Ray Distribution 3D viewdD S5 )L & EE

ZROAIRMEN,

Ray Tracing System

AnalyzerZ 4L T3
‘:7:-5: U 35 LT: o

S RIZERETESH LD

+ Ray Visualizabon
Show Rays
Color Mode
Stride
Fay Thickness

True

Color by Wavelength
1

1

Edit Ray Tracing System Ana%er

Ray Selection Ray Visualization

Coordinate Systems
Envelopes Color

Labels

Copy From ...

System Visualization ~Additional Objects

Transparency
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“Swap Data on Hard Disc” *H=X LA HEIFESNEL-o ADYES
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Field Curvature Analyzer DEE@MMNLTEINFELT =,

HtkgE(Plane Surface AV R—ARU MBS LV IEFEAR 2y 7) [T LT=
Structure DesignfgEAVEMENFLT=,
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