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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.
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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 quality 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. Mare ...

2 Waist Di BEU
The session editor allows to specify the input beam parameters wavelength, waist, divergence and Rayleigh 1 /e Wa I St D Ia m ete r U

length. Three different definitions of waist and divergence angle are supparted. The required definition must

be selected before the parameters can be specified. Dlvergence Fu” Angle%

o
ERLEY
Defintion of Waist and Divergence Angle

® 1le? Waist Radius, Divergence Half Angle . ' Next7 :9)%7 I) “J7 L/gs'g‘
: W, —__—  |a Wy

@ 1/e* Waist Diameter, Divergence Full Angle M

() PwWHM Waist Diameter, Divergence Full Angle =

N

W, Wy, W,...Waist Radius
Beversscesens Divergence Angle
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Input Beam Parameters
This page allows to enter parameters of Gaussian input beam of the light diffusing system.

The parameters of the input beam can be entered below. VitualLab will use an input beam with M*=1 and Gaussian
amplitude profile for the simulation. This requires just the specification of waist, divergence angle or Rayleigh length
since these parameters depend on each other.

W, e 1] Wz

2 W, Wy, W...Waist Radius
w O evvessens Divergence Angle
Input Beam Parameters

—7
!

‘wiavelenath £32.8 nm

@ Waist

() Divergence Angle

) Rayleigh Length

EEDOR—ITIE, FRED
Eﬁihiﬁf BETY

VIRTUALLAB™ Tl&. ®BIZ
HHOLT7UOE—LEZREELT
HYUFET

R 632.8 nm

HDIAMDEH,RE
700 um x 700 ymEAALET
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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 | Angular Spectrum

[ Finish |

ERDR—U T XFRD
ERFREEITVET

Session editor Cl&., SFZRD
BEICAF/2f BYRNT VT,
ITEREE, AE T HE
HR—rLTHYET

1f/2f wyb 7T Ef=IE
WMEEREZCHFEZNE ST
RDR—I T, SHITEHRE
ANTEDLELHYET

Angular spectrum(BE 9%
EIRPE. "Next"Z#21)vOLET
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Optical Setup
The parameters of the optical setup selected on the page before can be specified below.

Optical Setup Parameters

Surrounding Medium: Standard Air in Homogeneous Medium l[j Load ] [/ Edit ] IQ,)\."]B\-" ]

Dittractive Optical
Element
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Desired Output Field Parameters
Description for the new page.

A regular shape diffuser creates a diffuser intensity distribution with rectangular or elliptical shape. Vituallab™ 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

@ 20 Top Hat
() Diffuse Line
Top Hat Shape

) Elliptical Shape
@ Rectsngular Shape

Session editor[ZT. by T 7\wk
FFITA R ETH
TA4T71—H—DEHKEH
AJRETY

2D Top HatZ#ERLET
Rectangular ShapeZ 1 EZIRLET

NextrRZZHLET
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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/e7) in the target plane should be approximately two times the resolution of the diffuser. It
is recommend to use the 'Optimize Resolution’ 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 arders relative to the
desired orders can be limited. Mare ...

Top Hat Diameter

Resalution 03 03 Optimize Resolution

Cff-Pods Design
Offset " 0 [ Suggest Optional Offset ]

Stray Light Intensity
Limit Intensity of Stray Light
Maximum Relative Stray Light Intensity

Finish ]

2

€

SPAVINOV V.S -
1° x1° ELFET

SIPIAVINO XA ks
0.03° x0.03° &LZET

RFEDEXKIEZE “20% Limit
Intensity of Stray Light” &
LEYI ., “Maximum Relative
Stray IntensityZ. 15%&
LET
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‘Output 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.

Mare ...

Qutput Field Size
@ Automatic Adjustment of Qutput Field Diameter

Light Pattern Diameter
Output Field Diameter

Diameter Factor

Doy (D
a - Diameter Factor
D, - Diameter Output Field

#  Dppean — Diameter Light Patterss

() Manual Adjustment of Output Field Diameter
1

EFERTF4T1—F—(F
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RTEHYFEBA
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RASNET
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Merit Funcion

Selection of merit functions for optimization and future analyzis steps. =g 1 1’F % I:I] ) .
a1t D A)yk
N > 2N >l
This page allows the selection of menit functions that can be logged during the optimization and will be used 7 7 ./ 7 y 3 / 0) D 7 '| B *E %

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 % 'd‘ é 75\ <~ 75\ % *R
computational time and is not reguired. Use the option "Disable Logging of Merit Functions during /] N - Jc
Optimization™ to save computational time.

Learn more about merit functions in the lterative Fourier Transform Algorithm (IFTA). 'ts:g i d o % 7T( L/fd: L \ ﬁ 7f)§

Merit Functions tﬁ%:;(t"—lfyﬁﬁj: 75‘\ U iﬁ-o

Conversion Efficiency

[ Window Efficiency

[7] Signal to Meise Ratio (SMR])

Unifarmity Error

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

[7] Zeroth Order Efficiency

Disable Logging of Mernit Functions during Optimization.

[ MNext> |M[ Finish |
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MS:RegularShapeDiffuserSessianEditclr* | | Aperture Dl meter %
iffractive Optical Bement Aperiure Parameters &é r V=L
e Automatic” [ZERTELFT

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 . 4 i
or elliptical shape. The shape must be selected below. The aperture diameter diameter must be specified below in Ap e I’tU re d | a m ete r 3:r' D 1% (
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. A ETJ' t\\ — A ?%( ‘I /e 2 ) 0) 2 ~
Aperture Size and Shape 31|i:|:0) x%é': L/i-d-

Aperture Shape @ Rectangular () Elliptical

Aperture Diameter @ Automatic Setting ) Manual Setting




DOE Transmission(JtF 1% Be = {ilfi @ ) DALk

VIRTUALLAB™ [ZT
F T 2—F— DI
[ &: Regular Shape Diffuser Session Editor [F=H|Eol = %1@ ﬁ O) Eaﬁiﬁ ’”::%’?i— l/ \ij-

Diffractive Optical Hement Transmission Parameters

) .. ) 4 . — o) N —_—
This page enables the optimization of amplitude-only, phase-only and complex transmissions. Transmission can be ®, ' — N A [—]
continuous or may contain discrete levels. s ~a X , ‘J ; ln 0) =1

AFELFEY ., FHME
Three different types of transmission can be optimized. That are amplitude-only, phase-only and complex A © R [

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 tuto r| a I D O . 8 é — 7-:‘% HE —F é L \ o

— =
levels. Mare ... = 1w

Transmission Parameters

Transmission Type [ Phase-Only Transmission -

“Phase—Only Transmission” %

Transmission Contains Discrete Levels ‘|§=E *R L/ i a
Mumber of Phase Level 2

“Transmission Contains
Discrete Levels” |[ZF T vo%
ANET

“Number of Phase Levels”’ %
“2”(:L$_§_
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Diffractive Optical Element Period. Pixel Size and Number of Pixels =1 /o
The required period diameter, pixel size and number of pixel per period are displayed on this page. g EJJ E"] ‘ _— E-l_ ﬁ é *L i d

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 .. 13 . . ””
’ - Pixel Size Increment” %
. . - . - = - 7 . . [ . )
lB Automatic Setting of Pixel Size (7)) Manual Setting of Pixel SIZE' ‘I 0 nms Mlnlmum PIXG' SIZG

Pixel Size Increment W % _I u m t L,i L,T:

Minimum Pixel Size 1 pm

’

Pixel Size 9,08 ym

“Pixel Size Increment” [
B TRRICHITH. IITD
STINARDATYITTY

REREELI—T—I[X, Pixel
Size’gE %, ERICHLS
MIEEICELETETE
LTTFSL

MNumber of Pixels per Period
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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 : 1 1°  Achieved : 0.99053° 0.99053"
Resolution - Desired : 0.03° 0.03* Achieved : 0.030015° 0.030015°

Offset - 1 1
Maximum Relative Stray Light Intensity: 15% TopHat Type: 20 Rectangular Top Hat

Optical Setup Parameters

Optical Setup : Angular Spectrum
Surrounding Material . Standard Air

Diffractive Optical Element / Transmission Parameters

Pixel Size : 5.08 pm 5.08 pm

Number of Fixels : 133 133 Transmission Type : Phase-Only
Period : 1.2076 mm 1.2076mm Contains Discrete Levels Yes
Aperture Diameter : 1.4 mm T4mm MNumber of Height Levels : 2

Aperture Shape : Rectangular

[ Next> [§[ Finish |

ERDFATT 3L,
A—H—I2&D. HHWIE
BEWICHKESN-. EE
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HDTY

BRULEELZDIE. v T bk
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Next Design Steps:

1. Click the "Start’ button on the 'Design’ page of the Optimization Document to run
the optimization of the diffractive optical element.

2. The optimization will start with a random diffractive optical element transmission.
The optimization result will depend on the initial random transmission. Repeat the
optimization with different initial random transmissions and keep the best result.

3. The "Goal Efficiency’ value on the "Specification’ page of the Optimization
Document can be used to find @ compromize between efficiency and uniformity
error. Larger values will result in higher efficiency and lower uniformity. Change the
goal efficiency value and go back to 1.

4. Try to increase the diameter factor of the cutput field to increase the area used for
stray light. This will help often to reach lower uniformity errors and a lower maximum
relative stray light intensity.

5. After end of the optimization the resulting optical system can be further analyzed
using the created light path document.

“session editor”’ NDExR H (X
ERDZATI LT D
HETIRE~NDIREZEELT
HYFT

“Finish"RA =9 H(ZKY
1t 217D “Optimization
Document” &, S8 EL /=[BT EY
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U2al—3arv%E1TD “Light
Path Diagram” BMERL SN FE T
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