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[ 2: Reqular Shape Diffuser Session Editor™ =l =&

Regular Shape Diffuser Session Editor

The session editor assists during the design of paraxial diffractive optical
elements for diffusing of laser light into rectangular or elliptical Top Hats.

Finish
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m 2: Regular Shape Diffuser Session Editor®
Input Beam Parameters
This page allows to enter parameters of Gaussian input beam of the light diffusing system.

The input beam of the beam splitting system is modeled as coherent, monochromatic field with Gaussian

amplitude distribution and a beam guality of M?=1. It is assumed that the waist of the beam is in front of the
beam splitter. That means that the phase will be constant. More ..

The session editor allows to specify the input beam parameters wavelength, waist, divergence and Rayleigh
length. Three different definitions of waist and divergence angle are supported. The reguired definition must
be selected before the parameters can be specified.

Definition of Waist and Divergence Angle

() 1/e? \Waist Radius, Divergence Half Angle

1/e? Waist Diameter, Divergence Full Angle

) FWHM Waist Diameter, Divergence Full Angle  1je=

... Waist Radius
<. Divergence Angle

Finizh
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m 2: Regular Shape Diffuser Session Editor®
Input Beam Parameters

This page allows to enter parameters of Gaussian input beam of the light diffusing system.

since these parameters depend on each other.

s
W

Input Beam Parameters

@ Waist

The parameters of the input beam can be entered below. VitualLab will use an input beam with M3=1 and Gaussian
amplitude profile for the simulation. This requires just the specification of waist, divergence anale or Rayleigh length

— |

W, Wy, W,...Waist Radius
Brvsissinsenn Divergence Angle

Wevclengt

700 pm

(") Divergence Angle

) Rayleigh Length
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Optical Setup
The optical setup to be optimized can be selected on this page.

Faour different optical setups containing diffractive beam splitting elements are supported during the
optimization. That are 1f - setup, 2f - setup, parawial far field and angular spectrum. More ...
The desired optical setup can be selected below.

Optical Setup | 1-Setup

Diffractive  LENS
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Optical Setup
The parameters of the optical setup selected on the page before can be specified below.

Cptical Setup Parameters
l Effective Focal Length of Lens 50 mm l

Lens Aperture Shape ) Rectangular @ Elliptical

Lens Aperture Diameter 254 mm 25 4 mm

Surrounding Medium: Standard &ir in Homogeneous Medium [LﬁLnad ] [/ Edit ] [Qe)\ﬁew ]

Diffracti Leng Aperture Target
AL

Finish
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m 2: Regular Shape Diffuser Session Editor®

Desired Output Field Parameters
Description for the new page.

A regular shape diffuser creates a diffuser intensity distribution with rectangular or elliptical shape. VirtualLab™ can
optimize diffuser for generation of two dimensional or one dimensional Top Hats. The shape and the dimension of the
Top Hat can be specified below.

Dimension
@) 2D Top Hat

@ Diffuse Line
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m 2: Regular Shape Diffuser Session Editor®

Desired Output Field Parameters
Parameters of the diffuse light pattern can be specified below.

Top Hat diameter and resclution can be specified below. In order to get an optimal resolved speckle pattern the
|laser beam diameter (1/e%) in the target plane should be approximately two times the resolution of the diffuser. It
is recommend to use the 'Optimize Resclution” button to adapt the resolution on the beam diameter.

Additionally an offset of the diffraction arders can be specified and the intensity of the higher orders relative to the
desired orders can be limited. More ...

HEIFTEINFTT H.
Specification of Orderg A — =
T:p Hat Diameter 5 mm l_-lj-_‘h-t1£ '§‘ 0)\
Resotor BEICAIETHEN
bE 73
Off-Aods Design E.I- ﬁb-c-d—

Offset | Suggest Optional Offset |
Stray Light Intensity ﬁ%%IJBEJEJ:U/J\é<
axLi:':.::n::::::;i::ii:ithltntensity | i EQ I:I_E -a— % $ :B ﬂ- ﬁE -C:j-
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m 2: Regular Shape Diffuser Session Editor® = @ ==
QOutput Field Diameter
This page allows the manual adjustment of the area in the output plane that is used for distribution of stray light.

A rectangular area symmetric to the optical axis is reserved in the target plane for the creation of the desired
light pattern. Arround this light pattern another rectangular region is used for the distribution of the stray light.
The ratio between output field diameter and light pattern diameter is expressed by a diameter factor. The

diameter factor is automatically adjusted by the session editor. A user defined change is possible below.
Meore ...

=Dy Do

a - Diameter Factor

D, - Diameter Qutput Field
Dippesr — Diameter Light Pattern

Output Field Size
@ Automatic Adjustment of Qutput Figld Diameter () Manual Adjustment of Output Field Diameter
Light Pattern Diameter 5mm

Qutput Field Diameter 500.01 mm

Diameter Factor 00




m 2: Regular Shape Diffuser Session Editor®
Merit Function
Selection of merit functions for optimization and future analyzis steps.

This page allows the selection of merit functions that can be logged during the optimization and will be used
in the resulting spread sheet (light path) for further analysis steps.

The logging of merit functions during the optimization of diffractive optical elements takes additional
computational time and is not reguired. Use the option "Disable Logging of Merit Functions during
Optimization™ to save computational time.

Learn more about merit functions in the lterative Fourier Transform Algorithm (IFTA).

Merit Functions

Conversion Efficiency

[] Window Efficiency

[7] Signal to Moise Ratio (SNF)

Unifermity Error

Maximum Relative Intensity of Stray Light
[ 7] Relative Zeroth Order Intensity

[] Zerth Order Efficiency

Disable Logging of Merit Functions during Optimization.
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Diffractive Optical Bement Aperture Parameters
Diameter and shaper of the aperture of the diffractive optical element can be specified below.

The diffractive optical element used for the creation of the desired output intensity distibution can have a rectangular
or elliptical shape. The shape must be selected below. The aperture diameter diameter must be specified below in
addition. An aperture diameter of at least 2 times the waist diameter of the input beam is recommended in order to
avoid energy losses and diffraction at the aperture of the diffractive optical element.

Aperture Size and Shape

Aperture Shape @ Rectangular () Elliptical

Aperture Diameter @ Automatic Setting (7) Manual Setting

1.4 mm 1.4 mm




m 2: Regular Shape Diffuser Session Editor™ El [=] @

Diffractive Optical Bement Transmission Parameters

This page enables the optimization of amplitude-only, phase-only and complex transmissions. Transmission can be
continuous or may contain discrete levels.

Three different types of transmission can be optimized. That are amplitude-only, phase-only and complex
transmissions. The transmission type that should be used during the optimization must be selected below.
Additionally transmissions may have a continuous amplitude or phase modulation or may contain discrete
levels. More ...

Transmigsion Parameters

Transmission Type lF‘hase-Only Transmission

Transmission Contains Discrete Levels

Mumber of Phase Levels 4
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Diffractive Optical Element Penod. Pixel Size and Number of Pixels
The required period diameter, pixel size and number of pixel per pericd are displayed on this page.

VirtualLab calculates from the specifications of the desired output intensity period, pixel size and number of
pixels of the diffractive optical element. In order to take into account fabrication constraints a minimum pixel
size and pixel size increment can be defined. More ..

Pixel Size
@ Automatic Setting of Pixel Size () Manual Setting of Pixel Size

Pixel Size Increment 10 nm
Minimum Pixel Size 100 nm

Pixel Size 100 rm

Number of Pixels per Period

Finish
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Design Parameters Summary
An overview of the most important design parameters can be seen below.

Output Field Parameters

Top Hat @ - Desired : 5 mm Achieved 5. 0099 mm
Reszolution - Desired 30 pm Achieved : 25,999 pm
Offset : Om

Maximum Relative Stray Light Intensity: 1% TopHat Type: TopHatLine

Cptical Setup Parameters

Optical Setup : H-Setup Lens Effective Focal Length :
Surrounding Material : Standard Air Lens Aperture Diameter :

Diffractive Optical Element / Transmission Parameters

Pixel Size : 100 nm

Mumber of Pixels : 10544 Transmission Type : Phase-Cnly
Peried : 1.0544 mm Contains Discrete Levels Yes
Aperture Diameter 1.4 mm 14mm Mumber of Height Levels ; 4

Aperture Shape : Rectangular




m 5: Iterative Fourier Transformation Algorithm Optimization
| Specification | Design | Analysis |

Design Method lhemtive Fourier Transform Algorithm Approach Vl Transmission

Design Steps Number of lterations

Generate Initial Transmission Method [Eackw. Prop. Signal Field (Random Phass)

Signal Phase Synthesis [ Soft Introduction of Transmission Constraint

SNR Optimization for Phase-Only [] Omit Final Transmission Projection
Transmission [ Scft Introduction of Transmission Constraint

Soft Quantization [] Create Transmission Animaticn

SNR Optimization for Guantized [] Create Output Field Animation
Transmission

[] Show Final Transmissicn and Output Field

Logging

Hlt (total) | #lt (step) I Configure

Preserve
[ Table

Progress in current design step Start Design
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76.6165815800436

25.656915656092467

[ Zeroth Order Intensity [2]

| i
l Maximum Relative Intensity of Stray Light [%]

5 8115876312739569 )|~

Scale Emors for Phase-Only Transmissions
[7] Impose Linear Scale Error by Scale Factor

Fl Impose Binary Mask Scale Mask #1 (pi)
Errors by Given Scale Factors Mask #2 (pi/2)

Scan Scale Emor Range

Linear -

Modified

Scale Factor To

0a

1.1

(]

Show
o Qutput Field ‘ Recalculate

Mask #3 (pi/d)
Mask #4 (pi/8)

Number of Steps

Create Output Field
Animation

Linear | ConvEff[%] |UnifErr %] | StrayLight [%] |

” Analysis” 27 [ZT.
T4721—H—[ZkY
REINF-HIT4—ILF
DHA) YN ITFoOa %
ATELEY,

mua b aigEyRL .
RANGT4Ta—F—[C
IRBLET,




8. Light Path Diagram

m 3: Light Path View (Light Path Diagram #2)

Gaussian Wave Aperture

Relative

Stored Function

DDm 1@

2

Om
Relative

@

3

Ideal Lens

Om =

Relative

50 mm
Relative

Virtual Screen

-

200 &

m 2: Light Path Editor (Light Path Diagram #2)

o~ Path

-~

Detectors ' Analyzers

Start Element
Tvpe Channal

Madium

Target Element
Type

Linkage
FPropagation Method

Gaussian Wave -

Standard Air in Homogen ..

Aperture

Combined SPWwiFresnel Operator

Aperture

Standard &ir in Homogen .

Stored Function

Combined SP\W/Fresnel Operator

Stored Function

Standard Air in Homogen ..

Ideal Lens

Combined SPWwiFresnel Operator

Ideal Lens

Standard &ir in Homogen .

<

Simulation Type :

Field Tracing




m 35: Intensity Line Focus

Light View | Data View
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m 34: Diffusor Transmission Phase

Data View
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Position [pm]
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9. Light Path Diagram

[ 2: Light Path

Stored Transmission |deal Lens Virtual Screen

Aperture Transmission

[Gaussian VWav

100 mm
Relative

Om

Om
Relative

Om
Relative

Relative

Light Path View_E®

“Gaussian Wave light’
KBREZTILI)YY
LE9

[ 2: Light Path

D»v(:Pam‘

-~ E

Detectors ' Analyzers

Target Element
Type

Start Element

Channel Medium

Type

Linkage
Fropagation Method

Gaussian Wave Standard Air Aperture Transmission

Combined SPwiFresnel Operator

Aperture Transmission Standard Air Stored Transmission

Combined SPwiFresnel Operator

Stored Transmission Standard Air |deal Lens

Combined SPwiFresnel Operator

Standard Air

Ideal Lens

<

Light Path Tools |

Simulation Type : |Lght Path Diagram
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Fol G o _ “Generate Cross Section”Z7A47(Z
Polarization I Mode Selection Sampling | Ray Selection | Li'd‘

Basic Parameters I Spectral Parameters | Spatial Parameters

[7] Generate Cross Section “OK”I :9?%7') ‘y7 L/gs.g-

— Light Path Diagram® “Go!" 7R3> %
Lt HLET

M"2 Parameter

Reference Wavelength (Vacuum)

Select Achromatic Parameter:

@ ‘waist Radius (1/e"2)

= Half-Angle Divergence
~ (1/e"2)

) Rayleigh Length
Astigmatism

(Offset between y- and x-Flane

Copy to x- and y-Values

Default Parameter




[ 7: cutput Field Intensity

Light View | Data View

1.9691 mm

-1.9447 mm

-3.2894 mm

4
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Light View
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