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Tracing Engine
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Description

e This use case demonstrates how VirtualLab can be used
to perform a parametric optimization using the ray tracing
engine.

* Inthe considered example a spherical lens shall be

optimized to generate a focal spot at a user-defined
distance after the lens.

 The free parameters for the design are the radii of
curvature of the interfaces of the spherical lens.
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System Configuration

* The optical setup consists of a spherical wave which
Illuminates a spherical lens.

 The lens shall be designed so that the focus appears at a
distance of 50mm directly after the lens.

e Atthe target plane we use the beam size detector to
evaluate the size of the spot.

 The beam size detector offers several options within the
Ray Tracing engine to evaluate the size of the spot.

 The user can select the measurement method (RMS or
peak value) for the calculation, as well as additional
parameters.
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Parameters of Beam Size Detector

| Detector Window and Resolution | Dstector Function
Field Tracing

B For beam size evaluation of harmonic fields the same algorithm as for the beam
Channels parameters detector is used to calculate the beam radius in x- and y-direction.

b Ray Tracing
= (®) Detect RMS (©) Detect Peak Value

Position / [ ] Use Centroid as Reference
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Ray Tracing Result (3D) of Initial System
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Generation of Parametric Optimization

Light Path 3
File ~ =TT Sources Functions Catalogs Windows | Light Path i
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Gol Simulation Parameter Mew
Settings  Owerview | Parameter Run =T Find Fokus Position

(% Mew Parametric Optimization

[~ 4: Parametric Optimization E

Welcome to the Optimization Document
This document enables you to handle parametric optimization within Virtual Lab.

_Q\Ef Optimjze Detector Positions

Execyjioq., - Fammeters

e By clicking on the
corresponding ribbon = ——
item in the Light Path e
ribbon a new parametric

optimization is generated. @
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Set up Parametric Optimization

Spherical Lens #1
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e The filter option on the
Parameter Selection
page allows you fast
access to the parameter
you would like to release
for optimization.

* |n this case the radii for
the first and the second
Interface shall be
selected.
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Set up Parametric Optimization

[ 4: Parametric Optimization* \EI\EI
Detecting Device Specifications
Set up the detecting devices whose results you want to optimize.
The parametric optimization allows th nderlyil ines
The user may choose the simulation e & USE! of differe
il
5elect the simulation engine to use assic Fi on)
eometri
Traci
en used fo
ice. the corresponding edit di Validity: «/
<<<<< s

* On the next page, the

user can select the
simulation engine which
shall be used.

For different simulation
engines different
detectors might be
available.

The validity icon shows
whether the selection is
valid, or whether
problems appear.
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Set up Parametric Optimization

Constraint Specifications

Select and specify the constraints which shall be considered during optimization.

Beam Size #600

Beam Diameter (RMS) Radial

Tools i -

Constraint Host Constraint Name Use | Weight | Constraint Type | Value 1| Value2 | Start Value
—— Radius of First Interface 1|Range Tpm| 1E+300m| 51.3% mm Wi
Radius of Second Interface 1|Range 1pm| 1E+300m| 51.99 mm MiA

General Setfings
Set up generzl settings for the

(e.g. the

(®) Local Optimization () Global Optimization

Local Optimization Settings

Optimization Algorithm | Downhil Smplex v
T
Maximum Telerance 1E-12
Iiial Step ich Scale Factor

< Back

Next =

< Back

Mext »

Show LPD »
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Start the Parametric Optimization

Detector

Bf Create Qutput from Selection

<<<<<

On the final page you can
start the parametric
optimization.

The optimization is
started by simply clicking
on the Go! button.

In the table on the last

page all intermediate
results are logged.

In our case the
optimization took 12
seconds for 261
iterations.
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Result of Parametric Optimization

O ptimizabon Resulis

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

£

g Create Output from Selection

| b Gol | |
Simulation Step

Detector Subdetector 257 258 259 261
Optimizer Logging Target Function Value 0433E-05 9S.0428E-05 S.0435e-09 S0428E-09 S.0428E-09

Radius of First Interface (Spherical Lens #1) 2203 mm ZI1ETmm 203 mm Z18Tmm 22781 mm
Parameter Constraints =

Radius of Second Interface (Spherical Lens #1) 1.722mm 21756 mm  21.816 mm 2174 mm 2174 mm
Beam Size #600 Beam Diameter (RMS) Radial .09 pm S550%pm 95099 pm  95.093pm  95.083 pm

Mext =

Show LPD =

Show Optimized LPD

Show Initial LPD
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Lens Parameters of Optimized System

Geometry /
Channels

Pasition /
Orientation

o

=

Lens Specification
Diameter

Center Thickness

First Suface Second Surface

Type Convex w Type

Radius 22181 mm Radius

Medium of Lens Material
N-BK7 in Homogensous Medium

Mame |ND Coating
7

Evaluation

Design Wavelength
Focal Length (in Lir) 23511 mm Definition

Effective Focal Length
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Ray Tracing Result (3D) of Optimized System
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Summary

 VirtualLab Fusion can be used to perform Ray Tracing
simulations of your optical setup.

 VirtualLab provides 3D ray tracing as well as 2D ray
tracing (generation of dot diagrams and customized merit
functions).

« Within the parametric optimization in VirtualLab all
engines can be used.

e This enables the optimization of an optical system using
Ray Tracing in a parametric optimization.

« Different optimization algorithms are available.
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