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Format

« A 25-30 minute presentation followed by -;A‘:‘” o s
a guestion and answer session | O telephone
® Mic & Speakers Settings
. & MUTED i
@
* Please submit your questions anytime @) = avestons

using Question box in the GoToWebinar |gm
control panel
[Enter a question for staff]
Test Webinar
VWebinar ID: 288-580-616
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Additional Resources

Past TracePro Webinars

e https://www.lambdares.com/su/tracepro-webinars/

TracePro Tutorial Videos

e https://www.lambdares.com/su/tracepro-videos/

TracePro Tutorials

e https://www.lambdares.com/su/tracepro-tutorials/

Information on upcoming TracePro Training Classes

e https://www.lambdares.com/training/

ETracePro



https://www.lambdares.com/su/tracepro-webinars/
https://www.lambdares.com/su/tracepro-videos/
https://www.lambdares.com/su/tracepro-tutorials/
https://www.lambdares.com/training/

Upcoming TracePro Training

Tel Aviv, Israel
» 1-day TracePro seminar — October 16, 2017
Littleton, MA

* |Introduction to TracePro — October 24-25, 2017
* Optimization with TracePro — October 26-27, 2017

Barcelona, Spain
e |Introduction to TracePro — November 7-8, 2017

o Optimization with TracePro— November 9-10, 2017

Please ask us about custom onsite training

S TracePr



Latest TracePro and RayViz Release

TracePro 7.8.1 - Released May 3, 2017

TracePro 7.8.2 Early Access - Now available

RayViz 7.8.1 - Released May 3, 2017

Customers with current maintenance and support agreements can
download this new release at:

http://www.lambdares.com/CustomerSupportCenter/index.php/trace-pro/current-release

ETracePro
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Agenda

What property types are available in TracePro

Which properties are available in each edition of TracePro

The parameters that define different property types

The property editors and how to make new properties

Utilities in TracePro for making new properties

Questions and Answers

ETracePro
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Property Types in TracePro

Properties applied to objects

e Material

» Bulk Scattering

» Fluorescence

o Gradient Index

* Mueller Matrix

» Raytrace Flag

» Importance Sampling (for Bulk Scattering)
 Temperature

e Color

Properties shown in Red have a dedicated property editor S TracePro



Property Types in TracePro

Properties applied to surfaces

e Surface
e RepTile™
e Color

» Importance Sampling (surface scattering, surface source, and
diffraction)

» Exit Surface

« Diffraction

« Surface Source
 Temperature

 Temperature Distribution

Properties shown in Red have a dedicated property editor B TracePro




Property Types in TracePro

Properties are stored in the TracePro property database

» Typical location of TracePro property database:

C:\Users\username\AppData\Roaming\Lambda Research Corporation\
TracePro\TracePro.db

« Database location can be found at View->Options->General

» Tools->Database->Export — Saves current model properties as a text file

» Tools->Database->Import — Import new properties

S TracePro
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Property Types in TracePro LC

Surface
Material
Surface Source
Color

Exit Surface

Raytrace Flag

ETracePro



Property Types in TracePro Standard

Surface
Material
Surface Source
Color

Exit Surface

Raytrace Flag

Bulk Scatter
Diffraction

Gradient Index
Importance Sampling
Mueller Matrix
Temperature

Class and User Data
Prescription

Thin Film Stack

ETracePro




Property Types in TracePro Expert

Surface
Material
Surface Source
Color

Exit Surface

Raytrace Flag

Bulk Scatter
Diffraction

Gradient Index
Importance Sampling
Mueller Matrix
Temperature

Class and User Data
Prescription

Thin Film Stack

 Fluorescence
* RepTile

e Temperature
Distribution

ETracePro

) it
1




= TracePro

ErT—

prr—
-
sy =

TracePro Property Parameters

"\ LAMBDA

RESEARCH CORPORATION




TracePro Property Parameters

For complete information on all of the TracePro property parameters,
please see Chapter 3 of the TracePro User Manual.

The TracePro User Manual is available in TracePro at:

Help->TracePro User Manual

ETracePro
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TracePro Property Parameters

Each property type will have its own set of unique parameters that are
used to define the property. In many cases these parameters can vary as
a function of other values such as temperature, wavelength, incident
angle, or azimuth angle.

W Surface Property Editor EI[
& a OBEEBEHR
Catalog Catalog: {Brightview | Mame:
Add Catalog. ..
Description:l

| : 2 =
Add Property... Type: [Tabie ~] Scatter: [a8g

Copy Property
Data Points —

Sortby...

i

e Temperature (K) | Wavelength (um) | Incident Angle (deg) | Absorptance Specular Refl | Specular Trans | Integrated BRDF | BRDF A |BRDF B ‘ BRDF g ‘ Integrated BTOF ETDF A BTOF B |BTDF g
’W‘ © 300 0555 0 0.205767130231772 |0 0 0 ] 0.1 0 0.794232869768228 | 0.000534000015968885  1.00000000073171e-005 | 3.96172150198366
300 0.555 15 0.0300837369916508 0 0 0 0 0.1 0 0.969916263008349 | 0.000471111388113373 | 5.66951101762129e-006 | 4.23022517482643
Plot Options | 300 0.555 30 0.0471378146582372 0 0 0 0 0.1 0 0.952862185341763 | 0.00020431863849455  4.55333060921819¢-006 | 4.6166044822970%
300 0555 45 0.118728448018503 0 0 0 ] 0.1 0 0.881271551981497 | 0.00197070469613555  5.14030039130566e-005 | 3.61812878128017
300 0555 60 0.252968633698514 0 0 0 0 0.1 0 0.747031366301486 | 0.00759785144635524  0.000255498114988813 | 3.02915768519312

ETracePro
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TracePro Property Parameters

Material Property

* Index of Refraction
e Table
 Interpolation Formula

« Schott, Sellmeier, Extended Schott, Herzberger, Conrady, Sellmeier 2, Sellmeier 3,
Sellmeier 4, Handbook 1, Handbook 2, Hikari

Bulk Absorption

« Absorption Coefficient - defined by Beer-Lambert Law

e Extinction Coefficient

Minimum and Maximum Wavelength

|sotropic or Uniaxial

Temperature ETracePro
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TracePro Property Parameters

Surface Property

Absorption

Specular Reflection

Specular Transmission

BRDF (bidirectional reflectance distribution function) — reflected scatter
BTDF (bidirectional transmittance distribution function) — transmitted scatter
BRDF and BTDF can be either Isotropic or Asymmetric Scatter

Temperature

Scattering BRDF and BTDF can be: ABg, Elliptical ABg, Elliptical Gaussian,
Table BSDF, Asymmetric Table BSDF, 1D ABg, 1D Table, or Use BSDF
Properties. TracePro LC is limited to ABg. All of the scatter models are
available in both TracePro Standard and Expert.

S TracePro
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TracePro Property Parameters

Surface Source Property

« Spectral Type

» Rectangular, Gaussian, Solar, Table
* Angular Type

e Lambertian, Gaussian, Uniform, Solar, and Table
e Emission

o Watt/m2, Watt, Lux, Lumen

 Temperature

Selecting the Table option for Spectral and Angular type gives you
complete control of the emission as a function of wavelength, polar angle,
azimuth angle, and temperature.

S TracePro
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TracePro Property Parameters

Bulk Scatter Property
o Scatter Model

 Henyey-Greenstein, Gegenbauer, User Defined

 Anisotropy (Q)

 Likely direction of scatter: g=0 - isotropic scatter, g<O - backwards scatter,
g>0 - forward scatter

« Scatter Coefficient (u.)
* Inverse of the mean free path
« Alpha

* Used in the Gegenbauer scatter model

ETracePro




TracePro Property Parameters

Fluorescence Property

» Relative Absorption vs. Excitation Wavelength
* Relative Extinction vs. Excitation Wavelength
* Relative Emission vs. Emission Wavelength

 Temperature

ETracePro




TracePro Property Parameters

Gradient Index Property

« Gradient Index model type

« Axial-Radial, Axial Elliptical, Axial-Sinusoidal-Radial, Axial-Tapered-Radial,
SELFOC, Wood Lens, Spherical, Fisheye, Luneburg, GRADIUM (Buchdahl),
GRADIUM (Sellmeier)

* Relevant Coefficients for selected Gradient Index model

ETracePro




TracePro Property Parameters

RepTile Property
 Variation Type

Geometry

Tile Type

Bump or Hole

Tile Parameters

Geometry Type parameters

Please see our webinar on “RepTile and the Texture Optimizer II”

https://www.lambdares.com/support/reptile-property-texture-optimizer-ii/

ETracePro




TracePro Property Parameters

Thin Film Stack Property

 Material

 Thickness

The Thin Film Stack is referenced by a Surface Property to model a thin
film coating applied to a surface.

§TracePro
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TracePro Property Editors

* Material

« Surface

e Surface Source

» Bulk Scattering

* Fluorescence

» Gradient Index

* RepTile

e Thin Film Stack

These properties have dedicated property editors to define their
parameters. Other properties such as Temperature, Mueller Matrix, and

Importance Sampling have their parameters defined in the relevant Apply

Properties dialog box.
P J S TracePro
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TracePro Property Editors

Properties Editors can be found at Define->Edit Property Data

E TracePro Expert
File Edit View Geometry Define Raytrace Optimize Analysis Reports Tools  Utilities Macros Windov

b= H &S Auto Importance Sampling... F| = B M *  El g | @ 2
E’l 'El @l. @l 'El 6‘-_:-:('5 Apply Properties... |§ Wiy lg e H D AL
Edit Property Data » Surface Properties...
Generate Property Data H Material Properties...

LS Modek[Untitled4] — Bulk Scatter Properties...

Gradient Index Properties...

Grid Source... RepTile Properties...

Surface Source... :
Fluorescence Properties...

File & :
le source Surface Source Properties...

Ray File Wavelength Editor...
Thin Film Stacks...

BSDF Properties...

Bitmap Source...

Luminance/Radiance...

The property editors available will depend on the edition of TracePro
being used. TracePro Expert shown above.

ETracePro




TracePro Property Editors

Surface Property Editor

P B CDEEMm

Catzlog: |Default w

|

Add Catalog. .

Delete Catalog

Descrphonl Standard Paint

Type:|Table <] scatter: [a5g I Retroreflectar

[T Polatization

il

Delete Property

Sort by... |

add, .

Delete,..

G P (K) | Wavelength (um) | Incident Angle (deg) | Absorptance | Specular Refl | Specular Trans | Integrated BRDF BROF A BROF B | BRDF g |Integrated ETDF | BETDFA |ETDFE |BTDFg
BRDF = 0 0 0 09 1e-005 0 0.0999900000000001 | 0.0636356110390345 1 0 0 0 0.1 0

L

Flot Options

Ll
v

Gid [ prot |




TracePro Property Editors

Material Property Editor

D Material Pfoperty Editor "
FELEd & DOBEEX®
R Catalog: [sCHOTT | Name: [ak7 -l

Add Catalog

Desmpﬁon:l OBSOLETE GLASS - Data from Schott Glass Catalog

Delete Catal
elete Catolog | Interpolation: [Selime ~|  Isotropic
Property...
Min Wavelength: I 0.3 Max Wavelength: I 2,3254

Delete Property

giE
!

Data Points ———
Sort by...
dd

Delete, ..

1

7 7] 7]
apd L i
ey e

2 =
S Poa, F-a, A-a,

Index Coeff | Index
al 1.03961212
a2 0.231792344
a3 101046045
ad 0.00600069867
a5 0.0200179144

103.560653

Index Dispersi meulal Al

Ll
v




TracePro Property Editors

Surface Source Property Editor

PEEd @ DoR®

—Catalog———
Catalog: ICree Xlamp vl Mame:

MI Description: I Data from manufacturer's datasheet
Delete Catalog | ety Y A S
A = [Fabe
Delete Property
Copy Property
Data Points ———
Sort by... Emission: | i IRad\omehic Flux [Watt] ;I

Polar angle (deg) | Azimuth Angle (deg) | Emissivity

0.006744928

0.006650263

0.006524802

0.006335879

0.006126812

0.005908853

0.005589687

0.005193924

0.004768537

0.004273228

0.003759854

0.003183473

0.00262301

olo|la|lo|la|a|lo|e|e|la|lae|lal|lala

0.002032882

Ll
v
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TracePro Property Editors

Bulk Scatter Property Editor

i Bulk Scatter Property Editor

Bulk Scatter Property Edito ==l
PEE @ EE@®E
e Catalog: IDeﬁiuIt LI LEWEN (Human Whole Blood
;Hogl Description: I Info from Valery Tuchin Tissue Optics Pg 18-33 Type: Henyey Greenstein
Delete Catalog |
Add Property...l
Delete Propertyl
Copy Property
Data Points ———
Add..
Delete, ..
I=p
SDE = p(0) =
#(9) 2 3/2
4n(l+g —Z2gcosB)
length (um) | Ani py (g) | Scatter Coeff (1/mm)
0.665 1246
0.95 A 505

< > | meulal




TracePro Property Editors

Fluorescence Property Editor

FEE B EBEEREBE

[~ Catalog Catalog: |Invitrogen_OrganicDyes ¥

Mame:; |7

Desmpﬁon:l Spectra represents conjugate prepared by coupling product to protein

Delete Catalog |
Conversion effidency: I 1] Peak molar extinction: | 73000

[liter f(mole=cm)]

Add Property..

Delete Property

Copy Property

Data Points ———
Sort by...
add...
Delete, .. |
Temperature (K] | Excitation Wavelength (um) | Relative At Relative Excitation
300 0.251 0.9407304 0.9407304
300 0.252 0.8822697 0.3822697
300 0.253 0.828492 0.328492
300 0.254 0.7823125 0.7823125
300 0.255 0.7441641 0.7441641
300 0.256 0.7132793 0.7132793
300 0.257 0.6901089 0.6901089
300 0.258 0.6698339 0.6698339
300 0.259 0.6511948 0.6511948
300 0.26 0.6340891 0.6340891
300 0.261 0.6199538 0.6199538
300 0.262 0.6054483 0.6034483
300 0.263 0.5943069 0.5943069
300 0.264 0.5830869 0.5830869
300 0.265 0.572851 0.572851
< > | Excitation Table| Emission Table




TracePro Property Editors

Gradient Index Property Editor

G EEEE

eatlon Catalog: [seLFoC
Description: I Data from N5G America, Inc. Type: SELFOC
Delete Catalog |
Add Property..

Delete, .. |
2 2

xg(r)=n§[l—l[nrlr)2 +1'|.r2lir|.r1r)4+n.r3l[r|.rlr)ls +m4(m1r)8], P

Wavelength (um) | nrl nr2 | nr3 | nrd
0.55 0.33838007 |0.25 |0 |0
0.56 0.337676466 |0.25 |0 |0
0.57 0.337015559 |0.25 |0 |0
0.58 0.336393931 |0.25 |0 |0
0.59 03358085 (025 |0 |0
0.6 0.335256481 |0.25 |0 |0
0.61 0.334735355 |0.25 |0 |0
0.62 0.334242834 |0.25 |0 |0
0.63 033377684 |0.25 |0 |0
0.64 0.333335482 |0.25 |0 |0
0.65 0.332917034 |0.25 |0 |0
0.66 033251992 |0.25 ([0 |0
0.67 0.332142698 |0.25 |0 |0
neag N231724047 1025 0 In

< > meulal




TracePro Property Editors

RepTile Property Editor

7R

Ll
v

Table

PEE @ EE@®E
Catalog Catalog: IDequIt LI W ELH Backiight Example
;Hogl Description: I
E Dot Gy RepTile Type Tile Parameters
Add Pr
Le=hiy Variation Type: [Constant Width: | 5
Delete Property
Geometry Type: Sphere Height: | 5
Copy Property
Tile Type: ﬁm
Data Points ———
Depth/Height (mm)
0.5

NNy

s TracePro




TracePro Property Editors

Thin Film Stack Editor

b CEaitar
AL @ DOR®
Caizk:g:|Deﬁult -

0
§

Ca
Description: IThree Layer Antireflection for 500nm on BK7

Delete Catalog

Delete Property

T

Data Points ———

Add

Delete, ..

1

Thickness (um) Material Catalog | Material Name

INCIDENT MEDIA

0.0912 Coating MgF2
0125 Coating 02
0.0760 Coating 203

SUBSTRATE

TracePro
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Making New Properties in TracePro

Steps for making a new property in TracePro

Open the relevant property editor

Click Add Catalog if you want to add a new catalog to the database
Click Add Property

Enter a name for the property

Choose options for the property if necessary

Enter the required data for the property

N o o bk~ 0D PF

Click the disk icon to save the property

S TracePr




Making New Properties in TracePro

Surface Property Example — Open Surface Property Editor

E TracePro Expert
File Edit View Geometry Define Raytrace Optimize Analysis Reports Tools  Utilities Macrn:u5 Windo

Oz H % g Aute Importance Sampling... = B2 M g |:| . @
&l QA& C R &S Apply Properties... VI A o :'“’I [

Edit Property Data * Surface Properties...

L& Model:[Untitled1]

Generate Property Data > Material Properties...

Bulk Scatter Properties...

Source Editor

Gradient Index Properties...

Grid Source... RepTile Properties...

Surface Source.., :
Fluorescence Properties...

File 5 :
1 source Surface Source Properties...

Ray File Wavelength Editor...
Thin Film 5tacks...

BSDF Properties...

Bitrap Source...

Luminance/Radiance...

ETracePro




Making New Properties in TracePro

Surface Property Example — Open Surface Property Editor

=

FELM @ BEEME
Catalog: [Default =] name: [T - |
Desaription: |
Type: [Fresne | scatter: [Tion= I~ Retrors flector
I™ Polarization

IS TracePro




Making New Properties in TracePro

Surface Property Example — Add a new Catalog if needed

.

1 W7 Surface Property Editor
FEE @ DAEHE

Eaialﬂg:lDeﬁ:ult | Name:l«:Nune} -
Desmpﬁﬂn:l
Lelete Catalog
Add Property | TWE:I ;I SGttEf:I MNone [T Retroreflector
™ Polarization

Delete Property

Copy Property Enter New Catalog Name %
—Data Points Surface Property Catalog Mame:
Sort by... | July Webinar
fdd...
OK Cancel

Deletke, ..

L

Solve For:

More

.

Flot Options

s TracePro




Making New Properties in TracePro

Surface Property Example — Add a new Property

P

W7 Surface Property Editor

PFEE & DOBEERE

—Catalog

Add Cataleg... |

Delete F‘rl:npertﬂ,fl

Copy Property

—Data Points
Sork by,

:

&dd. .

Delete. ..

;

Saolve For:

Mone

.

Flot Options

I!Z.aizmln::sgrl:luh,-I Wehinar ;I Mame: I{Nnne:b

=}

Descripﬁon.'l
Type:lFresneI ;I Smtter:l MNane
Enter Mew Surface Property -
Property Name:
I Webinar Property|

Adding to Catalog: July Webinar

Scatter Model: |None Rd

Temperature (Kelvin): | 300

Wavelength (pm): | 0.5461

Cancel |

I Retroreflector
[T Polatization

s TracePro
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Making New Properties in TracePro

Surface Property Example — Select the Scatter Model

P

1 W7 Surface Property Editor

FELE & BEEX
—Catalog !I'..E:dﬂllf:'gl:IJuIy-I Webinar ;I Mame: I{Nune:b ;I
Add Catalog. .. |
Desmpﬁun:l
Delete Catalog |
R T?DE:IFresnEI ;I Smtter:lNunE ™ Retroreflectar

[T Polarization

|

Delete Property

Copy Property Enter Mew Surface Property =

Property Mame:

—Data Points
Sort by, I Webinar Property

;

Add. .. P!dding to Catalog: July Wehinar
[satber voce!: [T | ]

Temperature (Kelvin): | 300

Delete. ..

|_ .

g
%
il
g

MNone

Wavelength (um): | 0.54961

Plot Options

Cancel |

s TracePro
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Making New Properties in TracePro

Surface Property Example — Surface Property Editor

@A =f=]zz]: _

-~ Catalog Cat!k)g:l]uly Wehinar LI Name: IWebinar Property LI
Description: |
Type: Table | scatter: [ I™ Retroreflector
I™ Polarization
II Temperature (K} | Wavelength (um) | Incident Angle (deg) | Absorptance | Specular Refl | Specular Trans | Integrated BRDF | BRDF A |ERDFE | BRDF g | Integrated BTDF |BTDFA |ETDFEB |BTDF g
300 0.5461 0 1 0 0 0 0 0.1 0 0 0 0.1 0

s TracePro
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Making New Properties in TracePro

Surface Property Example — Enter initial parameters

Ca'lzllog:l]uly Wehinar LI Mame: IWebinar Property LI

Description: |

e T\rpe:lTable -| Scatter: | ABg I™ Retroreflector
I Polarization
Delete Property

Salve For: Temperature (K) |Wavelen9th{um} ||ncidentAngle{de9} Absorptance | Specular Refl | Specular Trans  Integrated BRDF | BRDF A |BRDF B | BRDF g | Integrated BETDF |BTDFA |BTDFB |BTDFg
[ione -1 [W]|300 |0.5467 o 0.1 0.15 0.05 0 0 0.1 0 0 0 0.1 0

Flot Options |

sl

> Grid Plot

s TracePro



Making New Properties in TracePro

Surface Property Example — Use Solve For to solve for additional
parameters such as BRDF

R =R
Catalog: [1uly Webinar | Mame: [webinar Property =l
Description: |
Type: [Table ] satter: [agg ™ Retroreflector
I Polarization

Wavelength (um) | Incident Angle (deg) Specular Refl al Integrated BRDF | BRDF A | BRDF B Integrated BETDF
0.5461 0 , 0.15 0 0 0.1 0

€ > Grid Plot

s TracePro




Making New Properties in TracePro

Surface Property Example — Surface Property with initial data entered

-..--= face P =rty Editor
FEEd & BEEA
Ca'lzllog:l]uly Wehinar LI Mame: IWebinar Property LI
Add Catalog... |
Descripﬁon:l
Delete Catalog |
T\fDE:ITabIE Ll Scztber:l ABg I Retroreflector

Add Pr
= ™ Polarization

ITempelatule (K) | Wavelength (um) | Incident Angle (deg) | Absorptance | Specular Refl | Specular Trans | Integrated BRDF | BRDF A ERDFEB | BRDF g | Integrated BTDF | BTDFA |ETDFE | Bl
= 300 0.5461 0 0.1 0.15 0.05 0.7 0.245098612361519 | 0.1 0 0 0 0.1 0

Grid Plot

sl
W

s TracePro




Making New Properties in TracePro

Surface Property Example — Use Data Points->Add to add additional lines
to the spreadsheet

1 ™7 Surface Property Editer EI@
FEE & DOoEHA
Catalog: [uly Webinar x| Name: [Webinar Property =
Desawhonl
Type:[Table x| satter: | a8g I” Retroreflector
I™ Polarization
Specular Refl | Specular Trans | Integrated BRDF | BRDF A BRDFB |BRDF g | Integrated BTDF |BTDFA |ETDFE |B1
0.15 0.05 0.7 0.245098612361519 | 0.1 0 0 0 |01 0
0.15 0.05 |07 0.245098612361519 0.1 0 0 0 0.1 0
015 005 07 0.245092612361519 | 0.1 0 0
Surface Property - Add Data Dialog
Variable to Add
" Temperature {K)
& Wavelength (um)
¢ Incident Angle (degrees)
€ Azimuth Angle (degrees)
 Grating Order
7 Scatter Beta

" Seatker Azimuth (dearees)

%




Making New Properties in TracePro

Surface Property Example — Use Data Points->Delete to add remove lines

from the spreadsheet

7 Surface Property Editor

SE=]]

FEEH @ EBEEHE
Catalog: [ 1uly Webinar x| MName: |webinar Praperty =
Descripﬁon:l
Type:|Table x| scatter: [ a8g I™ Retroreflector
™ Polarization
Surface Property - Delete Data Dialog *
Temperature 1300
e (deg) | Absorptance | Specular Refl | Specular Trans | Integrated BRDF | BRDF A BRDF B |BRDF9 |Integlated BTDF |ETDFA |BTDFE |B'I
Wavelength 0.5 ~ 01 0.15 0.05 |07 0.245098612361519 |0.1 | | |0 0.1 |0
05461 2 £ 1 [ 1 4 |
— St v 0.1 0.15 0.05 |07 0.245098612361519 | 0.1 0 0.1 |0
Plot Options._| { nddentange [0 015 0.05 lo7 0.245098612361519 | 0.1 o1 o
Apply
€ Gria T FIoT 1 ]

i TracePro



Making New Properties in TracePro

Surface Property Example — Click the disk icon to save the property

Ll
v

Gid [ Plot |

0.1

ﬁ Catzk)g:l]uly Wehinar LI Name: IWebinar Property ;I
Description:
Delete Catalog |
Add Pr T Type:ITabIE ;I S(zt'ber:l ABg ™ Retroreflector
e ™ Polarization
Delete Propertyl
Copy Property
—Data Points ——
Sortby... |
Delete... |
Solve For: Temp (K} | Wavelength (um) | Incident Angle (deg) | Absorptance | Specular Refl | Specular Trans | Integrated BRDF | BRDF A BERDFE | BRDF g | Integrated ETDF |BTDFA |BTDFE |ETDFg
0.2 0.74 0.259104247353606 | 0.1
0.15 07 0.245098612361519 | 0.1
0.1 . 0.65 0.22759156862141




Making New Properties in TracePro

Surface Property Example — Click the lock icon to unlock the property for

editing

(O

IEEE D EEEE

Add Ca

Delete Catalog

Delete Properky

(i

~Catalog = ==

Sortby...
add...

Delete. .

Data Points ——

i

—

Catzﬂog:ljuly Webinar

- = \/ebinar Property

Description: |

Twe:ITabIe

| scatter: [ a8g

[T Retroreflectar
™ Polarization

Solve For:
ERDF

Plot Options

A

i,

length (um) | Incident Angle (deg) | Absorptance |Specular Refl

Specular Trans

Integrated BRDF

ERDF A

BERDFB

BRDF g

Integrated BTDF |BTDFA |BTDFB |ETDFg

0.2

0.01

0.740000000000001

0.259104247353606

0.15

0.05

0.700000000000001

0.245092612361519

w

Grid [ Piot |

0.1

0.1

0.649999999999999

0.22759156862141




Making New Properties in TracePro

Surface Property Example — Import and Export property icons

Camk’g:lJuIy Webinar

-

= \/ebinar Property

Description: |

Tyrpe:ITabIe LI Scatter: I ABg

[T Retroreflectar
™ Polarization

Specular Refl

Specular Trans

Integrated BRDF

ERDF A

BERDFB

BRDF g

Integrated ETDF

ETDFB

0.2

0.01

0.740000000000001

0.259104247353606

0.15

0.05

0.700000000000001

0.245092612361519

0.1

A
v

Grid

0.1

0.649999999999999

0.22759156862141




Making New Properties in TracePro

Surface Property Example — Properties in TracePro are text files. They
can be created and modified in a text editor, Excel, or similar program.

Webinar Property.tut - Excel David Jacobsen Eal m]
Insert Page Layout Formulas Data View ACROBAT Q Tell me what you want t P+ Share
‘D fx’c”t Calibri oAy ==l ®- EewepTet General s Q E'I' E}( @ 2 Autasum - ‘%Y p
E® Copy ~ = [@ Fin~
Paste 7ol 2 Merge& Center = § - % » %@ & Conditional Formatas Cell  Insert Delcte Format } Sort & Find &
= ormat Painter Formatting = Table~ Styles~ = & = Clear Filter ~ Select =
Clipboard [ Font L] Alignment [F] MNumber I Styles Cells Editing ~
Al - I TracePro Surface Property Data |
A B | C D E E G H | J K L M N (o] B Q R S i u v i
1 lTracePru E_Iurface Property Data
2 |File Name C:\Users\djacobsen\AppData\Roaming\Lambda Research Corporation\TracePro\TracePro.db
3 |TraceProRelease: 781
4 |Database Version:410
5 |Data generated at 13:17:31 July 26, 2017
6
7 |Name Webinar Property
8 |Catalog July Webinar
9 |Description
10 |Coating 1
11 |Scatter 1
12 |Interactio 0
13 |Polarizatic ]
14 |User_Date 1
15 |Solve BRDF
16
17 |Temperat WavelengIncAngle AziAngle Abso S Abso P Refl_S Refl_ P Tran_S Tran_P  PhaseRefl PhaseTrar BRDF_A BRDF_B BRDF_By BRDF_g BRDF_gy BTDF_A BTDF_B BTDF_By BTDF_g BTDF gy
13 300 0.5 o o 0.05 0.05 0.2 0.2 0.01 0.01 o 0 0.259104 0.1 0.1 0 o o 0.1 0.1 0 o
19 300 0.5461 o 0 0.1 0.1 0.15 0.15 0.05 0.05 0 0 0.245099 0.1 0.1 0 o 0 0.1 0.1 0 0
20 300 0.6 o o 0.15 0.15 0.1 0.1 0.1 0.1 o 0 0.227592 0.1 0.1 0 o o 0.1 0.1 0 o
21 [SAVE-DATA
22
23
4' . -
Webinar Property ® 4 3
= ] 2 = 1 +  100%

Stock properties cannot be edited or modified. To modify a stock property,

make a copy of it and then edit the copy.

TracePro
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TracePro Utilities for Making Properties

TracePro utilities for making new properties can be found at:

Define->Generate Property Data

E TracePro Expert
File Edit View Geometry Define Raytrace Optimize Analysis Reports  Toeols  Wilities Macros Winde

[ = % & & Aute Importance Sampling... = B2 M o3 | [H @ )
BAQE R4 Apply Properties... S M A G A
Edit Property Data * l

L& Model[Untitled1]

} e
- m T Generate Property Data BSDF

SR Eltar Surface Source Property...

Fluorescence Property...

Grid Source... DMD Texture...

Surface Source...

File Source...
Ray File Wavelength Editar...

Bitmap Source...

Luminance/Radiance...

ETracePro




TracePro Utilities for Making Properties

BSDF Converter Utility

&, BSDF Converter (C:ABSDF Files\Luminit\L 20P1-2.bsdlf)
Fie = Expart ~ Exira » Help =

Set System Coordinate
@® Sufacenomal () Specular dection

tn Show ABg Curve

Display mode:

@ BSDF (O Intensity

5.0 ﬁ

4.000

{
f 1y

Value

2.000

1.000
L

Theta Angle

800 £00 400 200 0 200

0.0 0.0 80.0 80.0

Incident Data Selector

Avaiable angular profies: [0 o

Exclusion Angle
Forward

Backward:

Delete

[ Auto fiting ABg parameters | Redit

Model: [ABg -

=1
501 .
1.000 ﬁ“hﬂ o-data
)
= oo
iy
]
w
[ua] )
10510
o
P
20810 =
0.010 0.100 1000 2.200
IB-BO|
Update

Incident Angle (deg) Azimuth Angle (deg) A
& 0
5 0
0 0
B 0
2 0
10 0
R R .
<
[ ® odgnal Data Profie O Fited ABg Profie
| O Refiective (BRDF) @ Transmissive (BTDF)

Integrated value: 0.980883238957942

Convert measured BSDF data to Surface Properties for use in TracePro

ETracePro




TracePro Utilities for Making Properties

Surface Source Property Utility

4 Surface Source Property Generator

Fle » Bgot Toos « Help ~

Beam shape profile editor

Radistion Pamern: Patiem #1 v

Coordinate System

‘ Type | Redlangular ‘

Note:
Ongin point. ref point1, and ref point2
cannot share a common value or angle

Use graphs from LED datasheets to make new Surface Source

[ Spine Fiting

¢ 2 W ®
Fge
Set Ref 1 [ 0]

A Smroicront

9

1

-84.5001...
-77.2431...
-72.2950...
-61.9672...
-48.1967...
-32.9508...
-5.409828
5.409828
32.950817
48.196712
61.967209
72295074
77.213104
84590157
90

Control Points

Deg
E

value

0

0.057971
0.154589
0.285024
0439614
0.676328
0.850242
0.990338
0.990338
0.850242
0.676328
0439614
0.285024
0.154589
0.057971
0

Spectumype: | Table -

Spectum data

Wavelength  Weight Pattem
0.003375 |Pattem &1

0403202 0.013855 |Pattem #1
041099 0.029856 |Pattem #1
0418779 0069126 |Pattem #1
0426568 0.147183 | Pattem #1
0434357 0283334 |Paitem #1
0442146 0457739 | Pattem #1
0449934 0337931 |Pattem #1
0457723 0235628 |Pattem #1
0465512 019317  |Paitem #1
0473301 0.188816 |Pattem #1
048109 0227893 |Pattem #1

[ Show sice profie

[ Relative Center intensity Soectrum input helper Spine
Waveiength: 100 L~ OHLI
0547 | % A o
WWTM bel M \
| 80 N i
Unit : Radiometric: \. \
v 9
k \
60 \ A\t
s
4 LY
0 Y
A
a
20 S
\
h ke |
0 | b 00 DO Wl -
0 580 630 680 730 nm 780
-
it _ -
[] Log scale? (®) micrometer () nanometer
Wavelengthum) intensty  Auto Sample
SetRet 1 038 DRE]
SetRef2 078 1

Properties for use in TracePro. Please see out tutorial video:
https://mwww.lambdares.com/support/making-led-surface-source-property-1280x720-resolution/

ETracePro




TracePro Utilities for Making Properties

Fluorescence Property Utility

D Fluorescence Proj

File = Tools = Help -

perty Generator

Excitation  Emission

Absomtion (%)

CIEPlot Residue spectra  CRI

(Ta=25C)
120
Fluoracconce
2% 2 ANE
3 Fuoiescence | 0 \
= Excitation /
Spoctrum
? \n ! &l :
! '?
s b =
£ rl.ﬂ _ ;
g o 1 [ 6!
g ™ [ ob 7 * ’
E ¢ E 0 # R:0 G:66 B:255 CCTK (e
20 b@_ 0 | ] 6 ClExy:(-0.3,0) =
gt /] ®
oG ih"'{’j Yn
T 250300350@450@550500550?00 780
(0.81686,-0.02206) Wavelength (nmj
Wavelength Intensity
SetRefl | 025 | o ] DUa—defedExtd coef.?
S i —I o ' & TracePro
[Ex: xy=(0.135,0.1) CCT=0K [Ab: xy=(0.1350.1) CCT=0K [Em: [Sre:

Use graphs for Excitation, Emission, Absorption, and Source Spectrum to
make Fluorescence properties for use in TracePro

ETracePro




TracePro Utilities for Making Properties

DMD Texture Utility

! DMD Texture Generator

Help

File Path: |CADaveJ\Davel pictures\Eiger Load Bitmap

DMD {mm}

Width: 2448 pixels
Height:3109 pixels
PixelFormat24bppRagb

DMD Chip Width:11.0592mm
DMD Chip Height:8.2944mm

Color and Threshold

OROG (OB @ Mono
Off : '

On: '

Pitch Width |0.0108

Pixel X 1024

DMD Height |0.003

Hole Width 0

Titt Setting
oo
Mimor Width  0.0098 (Deg)
N C—
Pixel Y 763

o e

Thickness  0.001

Post Width 0
Export

Make custom DMD RepTile properties using a Bitmap or JPEG image

ETracePro

_



TracePro Utilities for Making Properties

Surface Property Utility — new in TracePro 7.8.2

s Surface Property Generator

lo & s

a5 Property edit panel
File ~ Import ~ Export ~ Vlew ~ Help ~

Model  imported data

Temperature: (K} ] Display 9.9319E8
1.0E8
HH | O i T e
Wavelength: (um) (®) Composite 13:2 Coef Value
) T / A 000000001211
5 . W b 1 : 5 1030055057
incident Theta: (degree) o 1000000 TEELR ¥
Y | ) Bxcl g, [0 @ oo . ;
Incident Phi- (degree) n.fo00 "o ¥ :‘. &
/[ || e 10£9 °a i B
e o
] . : 1-104%'4 {72185, 0.0) B Coef.
. '%’D:E-4 1.0E-3 0.0100 0.1000 1.0000 22000 A
Optical property | B-BO | B:
7] g 95705534546419
O i 5
LIR: ' l:l 3D preview Model Profile reference: Datatype: |Intensity ~
or 9 CH s
: 09182233 5
Ors. 0 | % —
Ors § SR =
o 1.0E-
Zemo Mis g
(®) Floating axis E
=
O Fixed axis 'E 1
B5SDF Selector Digplay mode:
(® Edit BRDF -5.0E1 0.0000 50.0000 50.000
5 Acting fxis:  |Phi ~
(O Edit BTDF d Theta (degree)

Convert measured BSDF data to Surface Properties for use in TracePro
including composite BSDF properties

ETracePro
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Summary and Questions

The TracePro allows you to define new, custom optical properties at any
time:
v Open property database allows users to add new properties to the
database
v" Adding new properties is easy and straightforward
v A wide variety of property parameters to accurately model different
property types
v Properties can be easily shared between users

v TracePro utilities are available to help with defining some property types

For more information or to sign up for our free 30-day trial please visit us at:

www.lambdares.com

Phone: +1 978-486-0766 E-mail: sales@lambdares.com
B TracePro

. -



http://www.lambdares.com/
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