How to Model Light Sources in
TracePro
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Question:

What types of light sources can
vyou model in TracePro?




Answer:

Pretty much anything.
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Examples

*LEDs

*OLEDSs

*Arc lamps
‘Filament lamps
eLasers
*Fluorescent lamps
*HID lamps
*Sun

*Sky

*Fire
*Fluorescence
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Types of Light Sources in TracePro

Grid Sources
File Sources
Surface Sources
Bitmap Sources
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Grid Sources

Best for:

‘Planar sources that have a well defined boundary
*Sources that emit in a Lambertian or uniform manner
‘Monochromatic and polychromatic sources

Considerations:

*Not the best option for a 3-dimensional source
May not be able to model more complex angular
distributions

Examples:
Fiber optics
Laser diodes

Lambda

Research

Corporation




Grid Source - Laser Diode Example

.| Grid Source

I

e

Grid Setup l Beam Setup | Polarization | Wavelengths |

MName: |Gric| Source 1
Grid Boundary
Rectangular -

Y haff-height: |0.0001 X half-width: |0.05

Grid Pattem

Rectangular - Y points: | 1000
..... X points: {1000

.| Grid Source ==

Grid Setup  Beam Setup l Polarization ] Wavelengths I

Spatial profile: |[EEREE =) -

Spatial weighting: |un'rf0rrn floe/weighted position j

Beam waist X |0.05 Beam waist : |0.0001
(Beam waist is the 1/e"2 point)

Angular profile: | Gaussian {degrees) -

_____ Angular weighting: |un'rforrn fiue/weighted angle ﬂ

----- Half angle X: [17.5 Half angle Y: |7.5000000(
Units: Im Rays/wave: | 1000000

| Flue per ray = Watts Beam Crientation
Giid Position and Orierttation Beam orentation method: |Perpendicu|artn arid j
Grid orentation method: |Directi0n Vectors j Nommal vector e vector

Origin Normal vector Up vector X |0 X |0
x o x o x: [o vo vy
: I'Ii Z |17 Z Izi

Y- o Y. |0 Y
Z o zZ |1 Z o
Colar:
Inzert | Iodify ‘ Set Defaults ‘ Inzert Moadify Set Defaultz
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Grid Source - Laser Diode Exam

5| Trradiance/lluminance Map:[Laser Diode]

Total - Irradiance Map for Absorbed Flux
Normalized to peak irradiance
Target Receiver Global Coordinates

] 4 3 2 1 0 -1 -2 -3 -4 -5

Q.

.8
075
07
065
06
0.55
0.
0.45
04
0.35
03
0.25
0.2
015
0.1
0.05

Y (millimeters)

5 4 3 2 1 0 -1 -2 -3 -4 -5
X (milimeters)
Min:2.4923e-015, Max:1, Ave:0.057084
Total Flux:9.9781e+005 W, Flux/Emitted Flux:0.99781, 998005 Incident Rays

e
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7| Rectangular Candela Distribution Plot:[Laser Diode]

Rectangular Candela Distribution Plot
Using Rays Incident on Target Receiver

1.1E+007}-

E+007}-

1E+006:-

0 H H H H
90 80 70 B0 50 40 30 20 10 0 0 20 30 40 50 60 70 80 90
Degrees
Efficiency:0.99801 - 998005 Rays
Min:2.7362e-010 W/sr, Max:1.525e+007 W/sr, Total Flux:9.9801e+005 W




File Sources

Best for:

Planar and 3-dimensional sources

*Sources that emit in complex angular distribution patterns
*Sources that can be modeled monochromatically

*Sources that have lenses and structural elements

Considerations:
Defined monochromatically
*Not a good choice if emitted light will interact with source

Examples:

| EDS
Luminaires
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q) TracePro Expert  Early Access Build: 7.0.X, 64-bit, Multi-Threaded ( build 10196x64 )

File Source - LED Example

= i

File Edit View Insert Define Raytrace Analysis Reports Tools LUtilities Macros Window Help
Dl &| #]%|E| o] =|e|=| & k|¥ £ ol=8lm| <] @ e eels| S5l 28
alajaa|a|aE|&] | ]2k v ] plAe[c]p] Bl &|T]) /[ >
l]) Meodel:[Osram Golden Dragon Plus, LW W5AM] EI@ | Polar Candelz Distribution Plot:[Osram Golden Dragon Plus, LW W5AM] [= HE” 22 |
E- Grid Source Polar Candela Distribution Plot
=- Surface Source

-- b4 Surface Source/Emitter|

[=1- File Source
- .s Osram LW W5AM

Using Missed Frays

— 00

Efficiency:1.0000 - 473151 Rays
Min: 7. 7815e-074 cd. Mar15.943 od. Tatal Fluw:68.156 Im

Osram Golden Dragon Plus LED

Model I Source ILuminance

7] Iradiance/Tluminance Map:[Osram Gol.. | = || @ | &2 |

Total - True Coler Map for Incident Flus
o Current Selection

(353515

-3.55 515

Monochromatic

[3.5,-3.5.1.5) milimeters

[-3.5,-3.515

ForHelp, press F1

True Color Tatal Fluw52. 245 Im 367343 Incident Rays

#:-6.9293 ¥:-0.5615 7:-6.7428 millimeters 62.72 deg. 14.372097 cd
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Example of File Source or Ray File Data

source file:

TracePro Release: 6 0 2

Data for Block 1 sSurface 1
Linear units in mm
Data generated at 15:51:06 January 20, 2010

* POs.

a.
3.
1.
-1.
-3.
L620952373002205e-002
L620952373002205e-002
L7120242400502002-002
L947537522558876e-002
.8564621204751562-002
L 0629539457824 578e-016
-2.
L3475V 22 508876e-002
-5,
-4.
-2.
-3.
LB564621204751562-002
L947537522558876e-002
LB400163564002352-002
L367205554622380e-002
L0058009944929542-002

1
Fro

[PAR el e PN I I I |

Q00000000000000e+000
2415047460044 202-002
6209523730022052-002
620952373002205e-002
2415047460044 202-002

85646212047514 52-002

Fl29242409502508-002
047537522 558876e-002
8564621204751342-002
188878373473735e-016

920008158245095e-002

L 361404 560125381e-002
L 361404 5601293762-002
L 920008198245095e-002

¥ PoOs.

1
PP o B b D ) P R R D

Lol
=g

-5.

Il
[a NN e WL B N N ) NN Y

L 0000000000000008+000
L 0000000000000002+000
LBO75718666801632-002
LB07571866689163e-002
.158548475946157e-016
L B07571866685174e-002
LB07571866689163e-002
. 00000000000000024000
L856462120475134e-002
L947537522558876e-002
LFl2924240950290e-002
L947537522558876e-002
LBE64621204751542-002
L1259189156459157e-016
LB564621204751342-002
L947537522558876e-002

712924240950250e-002

L947557h22508876e-002
L856462120475134e-002
L 000000000000000e+000
L681443531603167e-002
.039465399403187e-002
L 7B8653365447013e-002
L 720908931006365e-002
L7200088310063652-002
L 789653365447013e-002

Z Pos.

Bk I SN SN S o S A bk it i SR S S N S

. 2000000000000002+001
. 900000000000000e+001
. 20000000000000024001
. 900000000000000e+001
. 900000000000000e+001
. 2000000000000002+001
. 900000000000000e+001
. 20000000000000024001
. 900000000000000e+001
. 900000000000000e+001
. 2000000000000002+001
. 900000000000000e+001
. 30000000000000024001
. 900000000000000e+001
L B000000000000002+001
. 900000000000000e+001
. 900000000000000e+001
. 30000000000000024001
. 900000000000000e+001
L B000000000000002+001
. 900000000000000e+001
. 900000000000000e+001
. 2000000000000002+001
. 900000000000000e+001
L 2000000000000002+001
L 900000000000000e+001

®ovec,

0.
-1.
-0,

9.7173415240503732-003

1.

9.7173415240503872-003
-9,
-3.
-3.
-1.
L 0000000000000002+000
- 784613373302525e-002
.001041034426850a-002
- 5692267466050522-002
L00104103442685%2-002
. 784613373302528e-002
- 0000000000000002+000
-1.
-3.
-5,
-4,
-4,
-2.
-9,
1536001 76803725e-003
-6356767171064132-002

o b

0000000000000002+000
0434683048100752-002
F173415240503802-003

9434683048100752-002

717341524050380e-003
569226746605052a-002
0910410344268592-002
7B46133733025260-002

FE46133733025260-002
0910410344268582-002
2713534342128282-002
9534519236842522-002
0380910055948792-002
6356767171064 52-002
153609176893731e-003

¥owec,

(=) PP RN o)

0. 000000000000000e+000
a.
1. 68300202341 54042-002
-1.
a.
1.
1.
a.
-1.
-3.
-3.
-3.
-1.
L 000000000000000e+000
L 7B4613373302525e-002
L0010410344268582-002
L 568226746605052e-002
L00104103442685%92-002
L 7B4613373302528e-002
L000000000000000e+000
-1.
-3.
-4.
-5.
-5.
4.

000000000000000e+000

683092923415404e-002
000000000000000e+000
683092523415403e-002
683092923415404e-002
000000000000000e4000
7B4613373302526e-002
0910410344268559e-002
369226740603052e-002
0910410344268592-002
FE4G13373302526e-002

8029090570897 28e-002
388360673790594e-002
565125986354653e-002
191269730880322e-002
151 269730880322e-002
5651259863546532-002

Can be 1 million+ lines long
‘Monochromatic only
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Z wvedc.

[iegtvylo N TwRtvilo}To RlvRte UeRteRte v Tv e Rl ivRleRleRivETeRloRivElvRTo N o)

. 0000000000000008+000
L998111287112282e-001
L00B111287112282e-001
L998111287112282e-001
L998111287112282e-001
L998111287112282e-001

998111 287112282e-001
0036282802750482-0001

L993628280275048e-001
L993628280275048e-001
L 993628280275048e-00L
L993628280275048e-001
L0036282802750482-001

993628280275048e-000
00346282802750482-000

L993628280275048e-001
L993628280275048e-001
L0036282802750482-001
L993628280275048e-001
L DBA00E7 5146081 7e-001

9860967 5146981 72-001
986096751469817e-001

. 986096751469581 7e-001
. 986096751469817e-001
. 0BA0067 5146081 7e-001
. 9860967 5146981 7e-000

Inc Flux

9.
9.1642423200476752-001
0.1642423200476752-001
9.1642423200476752-001
9.1642423200476752-001
9.164242320047675e-001
9.164242320047675e-001
0.1643145605685922-001
9.1643145605685932-001
9.1643145605685532-001
9.164314560568593e-001
9.1643145605685532-001
0.1643145603685922-001
9.
o
9
9
]
9
o
9
9
9
9
]
9

164210624726462e-001

164314560568593e-001

.1643145605658503e-001
L1643145605685932-001
L1643145605685932-001
.1643145605685032-001
L1643145605685932-001
L1644264120643542-001
164426412964 3542-000
L1644264129643542-0001
.164426412964354e-001
L1644264129643542-0001
L1644264120643542-001
L1644264129643542-000




Example of Emitted Light Interacting with

Source Some of the light
emitted by the LED
is totally internally
reflected by the
lens

*Ray sorting feature
in TracePro® is used
to show rays that
are hitting the
LED’s lens dome

Approximately

0.1% of initial flux

Small percentage of rays shown is impinging back
on the source
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Surface Sources

Best for:

Detailed source models

*Sources that emit in complex angular and spectral
distribution patterns

Where modeling the interaction of light with the source
structure is important

Considerations:
*Models can be more complex to make
*Need accurate material and surface properties

Examples:

*LEDs

Lamps such as arc and filament
Complete optical systems
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Example of Surface Source Property Data

- - .
Emission can vary as a function of: Fiemame o pocments and Settings\
TracePro Release: g E %

b ion:
.Tem peratu re Bﬁ: SZﬁeT:iEZ&DQt 17:08:48 January 22, 2010
-1150
‘Wavelength Eit0g Fishiamps

pescription

User_Data 1
‘Polar Angle Speciral Type 3
Angular T%rpe 4
o units
-Azimuth Angle Quart ity 1
Em"ls_sl"lon he :Id
wave lengt
wa\.re'lengthz 0
Anglel o0
Anglez 10
Temperaturea wawvelength Polarangle Azimuthangle Emissivity
300 0,204 4] 0 0.1621716
300 0.204 4] 20 0.162171a
" 300 0,204 4] 40 0.1621716
Note g 300 0,204 4] a0 0.1621716
300 0,204 4] 80 0.1621716
O 0 300 0,204 4] 100 0.1621716
Units should be consistent :
» 300 0,204 4] 140 0.1621716
300 0.204 4] 1a0 0.1621716
- - - 300 0,204 4] 180 0.1621716
If spectrum is defined in :
300 0,204 4] 220 0.1621716
300 0,204 4] 240 0.1621716
0 Q 0 300 0.204 4] 260 0.1621716
radiometric units then o
300 0.204 4] 300 0.1621716
300 0,204 4] 320 0.1621716
H 1 300 0.204 0 340 0.1621716
emission shou e as well. :
300 0,204 2.045 20 0.16159135
300 0,204 2.045 40 0.161%46
300 0,204 2.045 a0 0.1620167
300 0.204 2.045 80 0.162176
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Surface Source — LED Example

q) TracePro Expert  Early Access Build: 7.0.%, 64-bit, Multi-Threaded [ build 10196x64 )

i e |

File Edit View Define Raytrace Analysis Reports Tools Utilities Macros Window Help
DlgiH) 8| 4||S) olo] olelw) ) x| #]| O%ISI0]| €]

|| o #|s|s

&

| 2]

| S KN o A 8 [T e ] =

[= [ 219]] 4[| ]

q) Model:[Osram Golden Dragon Plus, LW W5AM]

===

5] Polar Candela Distribution Plot:[Osram Golden Dragon Plus, LW W5AM]

Body -
Body
Body
Body
Body
Body
Body
Body
Body
Body
LED Lens
=- .~ Surface Source
- Emitter
Surface Property: <None>
Source Defined
- Catalog - Osram Golden Dragon Plus
- Name - LW W5AM
-~ 1000000 rays
Plane
i Surface 1
- Surface 2
- Surface 3
7 Surface 4
=} Surface 5
Surface Property: <None>
- Plane
- Entity 97
- Block

B-E-E-E-E

=

oo

[ [

.

Osram Golden Dragon Plus LED

Polar Candela Distribution Plot
Using Missed Rays
cd
— 0o

Efficiency: 10000 - 1000000 Rays
Min: 7. 381e-014 od, Man15. 94 od, Toral Flus: 71.033 Im

| Inadiance/Mluminance Map:[Osram Gal... EI@

Total - True Color Map for Incident Flus

Target Receiver

(353515

-3.55 515

TrueColor display
possible because of

- Surface 3
- Surface 4
- Surface 5
- Entity 102
- Block

Model I Source ILumman:e

spectral
distribution in
Surface Source

3.5.-3.5.1 5 milimeters (-35-35.18)

True Color Tatal Flus:51.331Im 731443 Incident Raus

g?jﬂ_gn existing document

Property

%:-6.8203 ¥:-0.5615 Z:-6.7428 millimeters X:2.2788 Y]
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Bitmap Sources

Best for:
*Making TracePro File Sources from image file formats

such as BMP, GIF, JPG, PNG, and MOV

Considerations:
*Resulting File Sources can be very large

Examples:
*Tracing images through systems in TracePro
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Object Bitmap Sources

Lens system in TracePro

4} Modek{Lens with Stuart] = e =
-~ Object
- Object
--¢ Object
- Object
--¢ Ohbject
- Object
--¢ Object
- Object

--¢ Object 9
- Object10
--¢ Ohbject 11
& Object12
e
& Object14
é--¢ Target
- Surface 0
S
- Surface 2

- Surface 3 A
- Surface d
- Surface 5 L 7
. Entity 15
. Block
Model I Source |Radian(e|

Bitmap image and Bitmap Source Utility is used to create a
File Source for TracePro
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