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|

[Telete,..
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Property

B HEE
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— Catalog
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[ Retroreflectar
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h

Delete Property Catalog: I Default

i

Copy Property

— Data Paoints ———
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Delete. ..
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L
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Importance Sampling I Exit Surface I Diffractiu:-nl Baytrace Flag

Temperature Distribution Fluorescence
Class and User Data I RepTile
Material I Surface I Surface Source I Prescription I Color

Mueller Matrizx | Gradient Index I Bulk Scatter I Temperature

Linear Ouarterwawe Re

{nome

Linear Folarizer
Circular Polarizer
Linear Ouarterwawe Retard
Linear Halfwawe Retarder
—Mueller Matrixz —{Circular Halfwawe Retard

Custom |—
Il.EIEIEIEIEIEIEI IIII.IIIIII [NLuinE) |u.uuuuuuu Iu.uuuuu 0

Component :

Fast Axiz to X Axis:

ID.DDDDDDD |1.uuuunnn ID.DDDDDDD ID.DDDDDDD

ID.DDDDDDD |u.uuuunnn ID.DDDDDDD II.DDDDDDD

ID.DDDDDDD |u.uuuunnn I—l.DDDDDD ID.DDDDDDD

Propagation DirectizlUp Direction

[ Faraday Type
X I 00000000 X IEI. 0ooonoo

¥ II:I. Qoaoaoo ¥ |1. 0ooonoo Apply |
Z: |1. Qoaoaoo Z: IEI. 0ooonoo Delete |
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m Surface Source
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m Source File
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4. 0fRAZ By HEedt . —4>
4.0MARZ JGal LA AT =

m Up Vector 1
Y4l 77 oz

™

M Gridsource =0

Grid Setup IBeam Setup I P-:-larizati-:-nl

Hame: |Grid Source 1 x| Hew |

—iarid Boundary
Tl ar i
Outer IIEI Inn IEI

Feal |1 T-:-tallETl

—iGrid Position and Orientation

Grid orientation I]:Iirectiu:-n vectors vI

i1gin —Hormal wector ——Up wector
o o o
o T 0 Tt

o Z: |t

|
o
Bos = g

Z: o

Trace This b odify | Set Defaults |
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m Grid Source/Beam Setup
Uniform flux/Weight positionX
TE U R, WoEtgfluxtd [,
D R 44 R s oA
Uniform position/Weight flux
WOE W REAAHE], JGEREiE L
e v 30 o A
Converge to Point 5845 315 &
Diverge from point M3t & & i

W Grid Source =10 x]

Grid Setup Deam Setup |P-:-larizati-:-n|

Spatial IGaussia.n LI

Spatial Iu.nifl:-rm flux/weighted posiij

Beam waist |1 Beam waist |1

(Beam waist iz the 1/e"Z point)

Angul ar IUnifu:-rm (deg;reesll
Angul ar Iu.nifu:-rm flux/weighted a.ng;le;l

Half angle [0 wia [

—Beam Orientation

Beam orientation Perpendicular to g;rid:l

Hormal wector

Perpendicular to grid
Direction wectors

Euler angles [(degrees)
[Euler angles (radians) |

ol
o
28 (O

Trace This | Fodify Set Defaults |
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m E X RO, #EFESurface

Properties 3. [fi]

Source i [H
1 Angular

s Lambertian 435%4)
= Normal to Surface B T- & [

m Surface Absor

e

f¥)Surface

]

ptance

a Uniform #2554

M Apply Properties =10 x|

Importance Sampling I Exit Surface I Diffractiu:-nl Raytrace Flag

Temperature Distribution Fluorescence
Clazs and User Data I RepTile
Mueller Matrix I Gradient Index I Bulk Scatter I Temperature
Material I Surface Surface Source | Prescription I Color

Source |<None> LI

Home >
Source _ Tatal IU

Irradiance

Blackbadsy I—
Gravbody Total |0

Angular [Lanbertian |

[ Suppress random rays (Requires Source Importance S5

Apply |
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m F|Surfacebr? i1, riiliView Data 1A %% i [
m & Property

m i A\ ffi [ -Absorptance”Z %]

m E{RAEZ Tk #ESolve For Trans{fiF fig & 57 5

m ST AERRROGYRLE Type 1 £ Anisotropic

Il Surface Property Editor o [ 4|

FEAE & EBEEH

Add Catalog... |
Description:

[elete Catalog |

. - - I Retroreflectar
Add Propetty.. | Type: ITabIe J Scatter: INone e
" Polariza tiot

Ealalog:lDefault j Mame: ILED j j

Delete Propertyl
=
Copy Property I
Temperature (K} | Wavelength (um) | Incident Angle (dea) | Absorprance  Specular Refl | Specular Trans

Data Foints —— = 300 0.5 o 1 o 1
Sort b | 300 0.5 5 oo 0 0
Add. . I 300 0.5 10 0.5 0 u]
Delste. | 300 0.5 15 0.7 0 u]
300 0.5 20 0.6 0 u]
Sl [Fer 300 0.5 25 0.5 ] ]
I‘ND”e> I~ 300 0.5 30 0 0

Flot Options |
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EH — i Properties ) Exit Surface
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Analysis/Raytrace Options, % /& 75 frfiCandela %4k
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. ST

Simulation & Output I Advance d |
O pticns I Wavelengths Thresholds

Flue Threshald: IEI.EIE
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— Intercept Limits

Total Intercepts: I'I 00o0

b I'I 0oo
Fandom Scatters: I'IDEIEI
%

Optical Scatter I'I 0oo

Total Scatter

Apply |

Set Defaults |
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Simulation & Output hdvanced
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R ST i A B . AR
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JU\

—Raytrace Type
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RPN R e

% H.View/Display Voxels ]

BRI A D) B 1) A # m LA A%
{271 )5 8:RayTrace [t 33 &
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m RAEX AR Surface AT A ) iH &

A > NZp7 N2/ : ;I—Iil
Z_\Aéj\jlﬁ ’ /I:l j:ﬁlﬁ\]\lg!‘ }:i%j‘% A j:ﬁﬁj‘$ S.imulati-:-n # Output I #Advanced . I
WA, RN T ] e |,

‘ ‘ Radiometric [Photonstric 7]
S OB REIURAE, e

[ Specular Rays Onl

?ﬁ%ﬁ%ﬁj\ﬁa ] T Senpilise

[~ Aperture Diffrac [T  distance
PR T A B 2 8 22 11 Rt B [ ou
N \ > NI ~ [ Fluorescence
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G306 A SRS T8
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Random Seed: |1
Apply | Set Defaults
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Ml Irradiance/Illuminance Map:[eliprefl.oml]

=101x]

Total - Nurninance Map for Incident Flux
Observation Disk Front

300 250 200 150 100 S0 O -60 -100 -150 -200 250 -300
300 00

250

200
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440 100
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Display Selected Rays
Select Rays. ..

Save A ..
Prink. .. Chrl+P

ST Refresh FS
300 250 200 150 100 &0 0 50100 - ¥ Aute Update

i

ottom

orizontal

# [millimeters)

lluminance Min4.9863e-015 lux, Max:B44.78 lux, Ave:26.034 lux,
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Right/Top
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= Irradiance )%
s CIE taA4F5
= Bitmap RGB {h ¥
(FHRGBH& 7R = Fhi i<,
ARG BTGRP D
= TrueColor HSXt %

Map Count
o GBI BINECE, KT
eI Bkey, SRS
PG RUE RN T

M Irradiance/Illuminance Map Options ﬂ

—kap Data

[luantities to plot  G{EEE e

Fays ta plat Ilncident 'I [~ Mormalize to emitted flus
[~ Setbdaw |0 [~ Set Min: ID

— Dizplay Options

¥ Smoathing [T LogScale  Map Count: |2EI

[ Contaur Plat [~ Relief Plot  Fesolution: |12EH12E j

[” Local Coordinatez  |w Profiles Symmetr: INune j

[ Gradient Digplay

[ Convert to foot-candles [fc)

Calar b ap: IEu:ulcur[rainI:u:uw] an Black j
| Auto Update i OM

Selection

— Contour Lewels:

™| Mumber: I'l 5

¥ | suto. [evels [T Wse percent of Mas (1.0 = 1005

| B

— Orientation of plot plane
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[~ Automatically caleulate Momal and Up Vectors
z |1
z ID

Y: o
T |1

UpWector ID

Set Defaults |

AE8 22 FG S A9 B MERA I vH ST 45

Orientation of Plot plane

o RGBT AR, TracePron] LA H 2l vH 5 3 B -5 WS 1)
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ang les j\lﬁ iR ﬁj\/iiﬁ Y i& Luminaire plat width (dea) [ @ o
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Orientation and Rays

i E

m Missed rays

AT TEUN BEAT SR B

JGEk

m Exiting rays
2 T 208 5 2R 1M ) G2k
(H T A X))

= Incident rays

NS B3 5 RO 2R

i Candela Options

Drientation and Rays I Palar ISD-EandeIaI Rectangular lzo-Candela I Candela Distribulionsl
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o
wF
o

|

|Jp Wectaor

e
¥
2

0

1

— Orientation

—
i
—

—FRap Selection

& Use miszed raps for Candela Data

" Use exiting rays from selected surface [Analysis Only]

" Use incident rays from selected suface or Exit Surface

— Data Proceszing

Symmetry

IS E3

Marmal
@

The Maormal wectar
defines the global
direction of the Zem
awiz for vertical angles.

The Up vector defines
the global direction of
the Zero agis for
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=]
oo |

Set Defaults |
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Polar ISO- Candela #zAL k53 E

= Smoothing -3
a Contour Plot 2% & 2k

i Candela Options

Orientation and Rays  Folar lzo-Candela | Fectangular |zo-Candela I Candela Distrihutiunsl

BEE
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[ Log plat

Color Map: IGra_l,lsu:aIe oh YWhite ﬂ

v Auto, levels

-~ Lewvelz:

Selection I j |
™ MWumber; IF j

Apply

Set Defaultz |

71



m S5 HrCandela plot
Rectangular ISO- Candela

HAAPR G5

10U 10U
EE———————————————————————————r. AN RN SR SO AU S | .
i Candela Options M= E 0 l y 0 0 0 ;
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Set Defaultz |
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X
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I
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[pogition muzt be in the Plane of the surface]
[ Surface?2 ! |
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[pozition muzt be in the Plane of the surface]
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Il Sweep Surface Selection o [m] |
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= Uszer swes p direction
# direction ID [Surface norma I
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Z direction IEI sufaces an ]
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Surface1 Radius : 25
Thickness 3.5mm
Material BK7
Position (0, 0, -40)

RIS
Lens |.|5Lpertu.re I Dbstructionl Positionl Aspheric I

Tnits IRadi.u.s "'I hiclmess: |3. 5

—Material

atalog: ISC]-IDTT vl Hame: IBKT vl
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fds; D2 ,_,~

—Element Tilt
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—Surface 1 Surface 2 Z: [-40| T ID
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Radius: |25 Radins: ID
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11 TN I M GridRaytrace
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—Grid Boundary
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Analysis/Grid Raytrace | Dem =
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Feale 1
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Apply & Trace Rays Apply | Set Defaults
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I~ Settdag |0
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Set Defaults |
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AnalyS|S/ [ oSet e [0 [ setmimft

[ Log plo

Candela plot/Polar ISO-Candela Cor  [orapeite  on o]
H I Surfaced i)'t 5 & e

FEAT S LR 3 s
Candela Options
o 8 s 3 P T 4 5 = =
Angular width ‘&7~ ) £ 5

Auto Level A3 e K LGB 1) 2]

Folar Ise—Candela
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Palar Iso-Candela Plot
Using Missed Rays

15 L 345

75 285

270

105 255

185 rgg 195

Min: o 4543e-015 Wisr, Max 442 78 Wsr, Total Flux 22977 W
Collected Flux 225 09, 286 Rays
Data covers +~ 30.000 degrees from Narmal 86
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m 2RO A AN e I B X Rl (B R A TR MY [ D't £

m [racePro

A DAL 3 ) 2O

Ghost: 5% B & 1 7 25 R AU RO 6 2
— UG DGR R U B R SRR e

Straight
EQVIE

Shot. Jtili H 2 MUN 2S¢
6Lk GRS IR B EHR USRI G2 4L F

K- &2an

- (Edge Diffraction) {145 K /N3 K FEAR /)N
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m Display Selected Rays
S Analysis, 78R E iz Shift, H RS BEE R

SRR rh B R DX RO 2R
m Ray Sorting
m Sort ray path
m Ray History & Flux Report
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m N HR AR S AA )

= I@iiﬂ%%ﬂiﬁ: RS T
JuX\ l_.lﬁ

m Model View: 471 &
A==

TR RERE TR,

HEEIR K

Radiance

 adiance
width: oo
Width pixels: |1|:||:|—
Pizel width: IIII.2

Quality

|7 IL::uw v|

Eve positio
a0
N (1]
£ 100

Height: |2|:|
Height pixels: |1|:||:|
Model YWiew

Min rawvs)pixel: |1|:|
Max rays)pixel: IlD

Target position

.
‘.":IEI—
Z:ID—

il

Trace this | Trace all | Modify | Display mapl Display aIII
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Raytrace Options

m Sort Ray Path

XFB B2 1 B AR A TIE R 2R
FEH T a2508
=3 YESimulation B
£ H s AR
LensDemo 7

Il Raytrace Options

Options I Wawelengths I
Simulation & COutput

—oimulation Data Collection

=101

Thresholds
Advanced

[¥ Collect Exit Surface
[ Collect Candela Dad

Index file Ilensdemn.nd.x

—Simulation File Output

[T Sawe Raw Hiztorw to .

[ Save data to disk dwing ra

@rt Ray Fath (1000 #D

—aimulation and Analwysis File Output

[ Save Bulk Scatter data to

Apply |

Set Defaults
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m TracePro ZEFR ;N 6E ff S A4 [a] (1) AH BT

YRS A S /NSRS, B LA R] I EE ST AN A
[] T 2N SIEAA

m {EAN RIS R SRR & — AN seqR, ) —
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LED S tAR-2E

i

m 1. @R AN AS.0mm X 3.4mm, fESEBRIEFE

Insert/Primitive Solids

m 2. KA Z5hIE T ),
Sweepﬁf 3R 5T
WA
G > Distance | Drift angle

1 0.9 4
2 0.2 0
3 0.9 -4

Block | quinder,'Conel Torus | Sphere Thin ShEE‘tl

Name: IThin Sheet 2

X Point \ Y Point |zPoint =
15 17
-15 17 0
-15 17 0
15 17 0
I _'IJ
Insert | Clear Grid I

=0l x|
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m 3. @ /.Cone, Insert/Primitive Solids/Cone

m 4R PR SE A 2R I8 5

Bl Insert Primitive Solids - 0] x|

Block Cylinder/Cone |T0rus | Spherel Thin Sheetl

Name: ICone 1
" Cylinder & Cone ™ Elliptical Base
r Base - Top
Major R: 0.6 Major R: |1.2

1
1

Minor R: |0.65 Length: |0.2

—Base Position —Base Rotation
o (1] X |0

Y. |0 ¥: |0

1]

7 |11 Z. |0

=
28]
[{=]
=
as)
2]
i

D

il

| Modify |
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m 5. @ gOG e Diffuser, Insert/Primitive
Solids/Cylinder

m 6. EE 7 ROIBAR,
Insert/Primitive Solid/Block

M Insert Primitive Solids - IEIIiI M Insert Primitive Solids

Block Cylinder/Cone |Torus | sphere | Thin sheet | Block |Cy|inderf(:one| Torus | Sphere | Thin Sheet |

111

=10] x|

Yame: IDiﬁ’user

Name: IDie
&+ Cylinder © Caone [" Elliptical Base Width
~Base ~Top [:{: [o.2 v: [0.2 z fo1
Major R: |1.2 Major R: |12—
P |—1.2 Length: IF —Center zgmtlon — Rotation
o o

—Base Position
X: |0

1]
1]

—Base Rotation

x

¥: |0
Z 115

il
1]

Y:

L

¥e o |0 e ;
in Degrees |
Z: |199 Z
in Degrees |
Insert | Modify |
Insert | Modify |
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m 7. BN

Bl Insert Primitive Solids - 0] x|

Block Cylinder/Cone |T0ru5 | Spherel Thin Sheetl

Yame: |Obsewer

&+ Cylinder  Cone

I Elliptical Base

—Base —Top
Major R: |1.2 Major R: |1.2
Minor R: |1.2 Length: ID.Dl

—Base Position

—Base Rotation

x IEI' X ID
b8 IEI' N ID
z |21 zZ ||:r
in Degrees |
Insert Iolify |
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LED G- 4 it

m 2.1 € RO AT i, Define/Edit Property
Data/Surface Properties/Add Property

m 3. ¥ Absorptance ¥ 40->Solve for BTDF> & 17

Enter New Surface Property

Surface Property Mame:

x|

ILambertian Diffuser 1

[&dding to Catalog: Default

Scatter Model: IABg 2

Temperature (Kelvin): 300

‘wavelength [microns) IU-5
oK I

Cancel |

Ml Surface Property Editor _ ol x|
FHEE) & OEEE
—Catalog Catalog [Default | Mame: [Lambertian Diffuser 1 =l —
Add Catalog... |
Description:l
Delete Catalog |
Add Property | Type: [Table | seatter: [aRo ™ Retrareflector
= I Polarization
Delete F‘rnpertyl ;I
wl Temperature (K} | Wavelength (um) | Incident Angle (df,@) Absorptance ‘ S&Fu\ar Refl | Specular Trans | Integrated BRDF | B
LR FEE 300 0.5 0 0 0 0 0 0

Sort by... |
Add... |

Delete

olve For:

L [BTDF 2

—

Flot Options |

-

| |_p|| Grid I Flat
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m 4. EFEHOCHR, WE B M A~ Lambertian
Diffuser

m 5. EENGIRAOGRI, ERAOGEI AL

Il Apply Properties ] [
Importance sampling | Exit Surface | Diffraction I Raytrace Flag
Mueller Matrix | Gradient Index | Bulk Scatter I Temperature

Class and User Data I RepTile | Temperature Distribution | Fluorescence
Material | Surface Surface Source | Prescription | Color
e
Source Type:

m e
Flux: W Watts Total Rays: {10000
Total Power: I0

Wave. (um) ‘ Weight | Power (W)
0.5461 1

0

Lambertian j

[” Suppress random rays (Requires Source Importance Samplir

Apply | Calculate Power |




LED BOGM-HLEL, %
m 1. #%Ray Tracing T &5 4

m 2 kWS SR LED T [0 R, Ak
Irradiance and llluminance Options$] 7 [ & i% &

X 1 HE

Ml Irradiance/Tlluminance Map Options ll

—Map Data

Quantities to plgt | |radiance

Rays ta pl [ Momalize to emited fus
[~ Sethag [ Set Min: IU
r Digpl i
[ Smaothing [ LogScale  Map Count: |4D
[~ Contour Plot [~ Relief Plot Resalution: |1283128 j
[ Local Coordinates W Profiles Symmetry: INone j

v Gradient Display

oh Black j

Auta Update is ON

Color Map: IGra_l,lscaIe

[ Convert to foot-candles (fc) |

r— Contour Levels:
V| futa, [evels

Selection I _>I
I~ Wurmber: |15 <_I

— Orientation of plot plane

= Uze percent of tasx (1.0 =100%]

v Automatically calculate Mormal and UpYectors
MWaormal Vector, X IEI i IU Z |-1
Up Yectar ¥ IU Y I-'I = IU

Set Defaults |

Wim*

4750
4500

4250

4000
3750

3500

3250
3000

2750
2500
2250
2000
17450
1500

1250
1000
750
500
250
0

¥ (millimeters)

Total - Irradiance Map for Incident Flux
Cylinder 1 Surface 1
12 1 075 05 025 0 -025 -05 075 1 12

12 1 075 05 028 0 -025 -05 075 1 A2
X (millimeters)
Irradiance Min:5.3795e-011 Wim?, Max:4609.1 W/m?, Ave:2080.8 W/m?,
RMS:1075.7, Total Flux0.0094132 VW 9449 Incident Rays
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m 3. & Candela Option, Analysis /Candela
Options

Hl Candela Options B =] ]|l B Candela Options _ O] x|
Orientation and Rays |Po|ar]so—CandeIa| Rectangular Iso-Candela | Candela Distributions| Crientation and Rays' Polar]so-CandeIa' Rectangular Iso-Candela  Candela Distributions |
~MNormal Vector———— Up Vector—————— ~Orientation——————— ~ Distribution Data Selection

b & IO X ID Horal y ¥ Smoothing |23 plot points or smoothing
(i

v ID ¥ Il I~ cdikdm MNumber of harizontal

7E Il Z IO

Azimuth angles are
converted to horizontal
angles for IES output

i

™ Set Max: IC ™ Set Min: | and C angles for LOT
- - nutnut.
~Ray Selection
The Normal vector ~pefar Distribution
& Use missed rays for Candela Datz dlefmels the global [ Luminaire format)  Angular width ap lar Luminaire
direction of the Zero

" Use exiting rays from selected surface (Analysis Onl srie e el

Luminaire plot width
" Use incident rays from selected surface or Exit Surfac angles.

The Up vector defines

~Data Processing the global cli|rect|0n = ~Rectangular Distribution Rect Dist
the Zero axis for
Symmetry |Mone j horizantal angles. " Log plot Angular width 90

10 (]

Set Defaultz | Apply Set Defaults |

:
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LED BOGM-HLEL, %
m 4. O A & Rectangular Candela,

Polar Candela

Il Rectangular Candela Distribution Plot:[LED-1.0ML] Hl Polar Candela Distribution Plot:[LED-1.OML] - |EI|£|
Rectangular Candela Distribution Plot ~ Polar Candela Distribution Flot
Using Rays Incident on Cylinder 1 Surface 1 Using incident rays on Cylinder1 Surface 1
T e o Wt
— 450 — 00
.......... — 90.0 — 450
— 4040
0.00075r----5
0.0005}--4'4
0.00025+- 444
[ S AP SR S SO R O 1
80 75 60 45 -30 -15 0 15 30 45 B0 75 90
Degrees
Efficiency:0.94190 - 9419 Rays Efficiency:0.94190 - 9419 Rays
Min-79993e-018 W/sr, Max:0 0034737 W/sr, Total Flux:0.009419 W kin:7 9993e-018 "W/sr. Max0.0034737 Wsr, Total Flux0.009413 W
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m JLASDGUR AN R A OGN i fa] Ab 2 2

m TraceProBRiA A YEUE AR A A ARG

m A e A FDEIR e AR, 248 H] Surface
Absorbtance

m LED x4
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Back Lightis Stk s2 4

m N EL el K40mm, F30mm, 55mm
m 1% €A i A Plastic/PC x

RepTile Property Mame:

0 @_Ln, A d

Widding to Catalog: Default

B HRAR A 1 | C—
Ta i 0.5+jCol*0.005 i
=& 0.7+iRow*0.005
% -420.2
IREE0.1
o T*ﬁﬁ”ﬁmmﬁﬁ o R
H

BIPSV s BUNTI R R I b 150 P g g

Lef Lo

ak I Cancel |
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Back Light?y YA Sz 41

m GOGUR
O Fl AR A A A
O BOE KOG IR

=1o] x|

Mueller Matrix I Gradient Index I Bulk Scatter I Temperature

Class and User Data | EepTile
- Insert Primitive Solids -— IDIEI Temperature Distribution | Fluorescence
Importance Sampling | Exit Surface I Diffractionl Raytrace Flag
Elock Cylinder/Cone |Tu:-ru5 I Sphera I Thin Sheet I Material | Surface Surface Sowrce I Prescription | Color

Hame: |[Cylinder 2 Source [FLux =
Flux: |30 W Tatal (10000
O Bl @ P [~ Elliptical 1 w: | e otal |
—Baze —Taop Sal ID

Maj 0.5 Maj IEI. 5
218 218 Wave. (um) ‘ Weight ‘ Power (W)
ISS

Minor 0.5 Length

11

0.5461 1 0

—Eaze Rotation

I IIII

1 I‘E":' sngular [Lanbertian =l

Z: IEI coler: ([
in Degrees I [ Suppress randem rays (Requires Saurce Importance S

Apply | Caleulate Powerl

—Hase Fosition
X: |-19

T:
Z: |IT.5

|

Modify |

Insert
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Back Light?y YA Sz 41

m T SO

M Insert Reflector

Compound Trough
Bectangular Concentrator I Facetted Rim BRaw
Conic | 3D Compound Trough (Cylinder)

LENTME Ty ough Beflactor 1

Shape

Length: [40 Slit IEI
Thiclme=z=: |0.5 Slit IEI

=10 x|

—Fael

I—
I—

Depth: |3

Focal ID.S Hin IEI

—Qrigin—————— ~Rotation

¥: |130

—
' o
X <

in Degrees |

Insert | Modi v |
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m A OGR
6 5 RepTile 2 [A] i b4 /N 5
1 v B oA Diffuse White (Bl A3 S2Br¥ed)
m FOEAROEIE AN 3 T W 8 8 OB TR

Perfect Mirror
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Back Lightis Jt Ak S 451
m FATOLLIE IE

m &%

Wim?
150000

140000

130000

120000

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

Z (millimeters)

T 655

Total - Irradiance Map for Incident Flux
Light Guid Surface 4

150000;

20 15 10 a 1] A -10 15 -20 Left/Bottom Right/Top
X (millimeters) — Horizontal

Irradiance Min:1.0402e-010 W/m?, Max:1.4724e+005 W/m?, Ave:1.1468e+005 Wim?,
RMS:47850, Total Flux:137.63 W 136594 Incident Rays
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Back LightTy Yt S2 45
m KOLE FHLEDARE
3 SR % 6 X R A LED
W3R OGP % A Lambertian
l= b

Flock Cylinder/Cone |Tu:-ru5 I Sphere I Thin Sheet I

Hame: II:yl inder 1

{* Cylind: { Cone [v Elliptical I
—Baze —Taop
Maj Major 3

11

ar |3
Minor |2 Length |1

—HBase Fosition —hase Rotation
™ N
' ™
N 2

-
=]
i
i
T
n

Degr

Insert | | Modi £ I
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m {3 Monde Carlo Raytrace ] —Ffh$i A

m HAeH

m B OCIR FEUR R

T RAEUNR R SO BRI

m E R R Pk Elmportance Sampling

m E

VA
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m A ERFEN48mm, EE2mm
m FER T TS E1E8mmiE £
m E R AR A
8mm
m iR
7ESurface Property B i 4 hns 4
W EAbsorptance 40.01
Solve H1i£#BRDF
W BT R 2 Th AR N TR 56 N B

Eln

fL N Y=-54mm 4t,
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m E OB A E IR (Threshold)
£ X Threshold 4 0.0005

{51

Simulation & Output I Advanced I
Options I Wawelengths Thresholds

Fluwx [0.0005

(fractional walue of

—Intercept Limits

Total [1000]

Tatal IIEIEIEI
Random IlEIEIEI
Optical IIEIEIEI

Apply | Set Defaults
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m A Grid)E mGridsowee =

L \ Grid Setup |Beam Setup I P-:-larizatiu:-nl
3 y IR IG‘I’ld Source 1 ;I Hew

—iGrid Boundary

[ Anmul ar |
Outer |5 Inner IEI

—iGrid Pattern

Cireular j Rings: |3

Fealk |1 T-:-t:alll‘.'-.l

—iGrid Position and Orientation

Grid orientation I]:Iirectiu:-n vectors vI

-Origin —Hormal wector ——Up wector

v ek xF
v e e
o P e P e

Trace This | b odify | Set Defaultz |
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m BTGB EIB IE

m O EEERIN 2 2% 1H 1 D' 5 40 A

n HAHSOCERAS, W] fGE?
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Importance Sampling
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m Importance Sampling
W PERR 5T A BE
e R, EFE

Importance Sampling #7%%

W E Target

_i5]x]

Mueller Matrix I Gradient Index I Bulk Scatter I Temperature
RepTile

Fluorescence

Class and User Data
Temperature Distribution

Material | Surface Surface Source I Preseription I Color
Importance Sampling

Target'll vI of 1

Directln T-:-ward

Exit Surface I Diffractiu:-nl Raytrace Flag

Raysfcel: Il

Shape: |Annular -

Target Center Hormal Vector

Up Vector
i IIII
T IIII

P
CE—
- i

Cells in each dimension

Rings: |1
Slices: |1

Target Size———

Outer I
Inner IEI

Single Surface iz szelacted.

Apply I

aid | Delete
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YR EAIEESS

fi; Model:[Integrator.OML]

-~ Sphere 1

. B-Surface0

- Surface 1

[#-Surface 2

-Entity 4

-Material from <None

i -Material name <Mone>
E--\/ Cylinder 1

[+ Surface 0

538 Surface 1

[+ Surface 2

. CylfCone

- Material from <Monex

- Material name <Mone:

Model I Source IRadiance

——

HLRURAE SE - B 97 B

K16 5 AR T A2

M Irradiance/Tlluminance Map:[Integrator.OML]

lux
55000

50000

45000

40000

35000

=
o
=
E
E

(8.-54.-8)

Total - lluminance Map for Incident Flux
Cylinder 1 Surface 1

(millimeters)

{5.-54.5)

llluminance Min:1.1032e-010 lux, Max:52569 lux. Ave:11852 lux,
RIMS:9839, Total Flux:3.0341 Im 1196 Incident Rays
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= *é Se N SRR Y

GRS R )R

AhZAE, X

/a‘ Sweep 54 4k

VEAESE . Insert / Primitive Solid = e

FEXTEHEF EFE Thin Sheet
i B 5 A2 1L T S AR bR

(6,0

(6, 8.5)

(8.5, 6)

112.5°

(0, 0)

(0, 6)

1Thin Sheet fit!

8 [ 1

s | Sphere Thin Shest |

& Point | ¥ paint |z Paint

0.0 0.0 0.0
] o 6

o £ 8.5
o 8.5 6
o
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n WOERA R R - ——

Importance Sampling I Exit Surface I Iliffrar_'tinnl Raytrace Flag
. TracePrO )I& % %[I] ’I% II‘/EEI)_IEEI Mueller Matrix I Gradient Index I Bulk Scattering I Temperature
‘j : Class and User Data I RepTile I Temperature Distribution
%tl:@{zt %l:l i%ﬁ u{i }jy Material | Surface I Surface Source I Frezeription I Colar
jj X /\Eﬁjlﬁ [;I;# ?[l EI/J Zatalog: [SCHDTT > Fame: [CEER
}FU —Display of index and absorptance for gg;gi il |
jEé Wavelength: [0.5461 un BASFOS
BaSFSE

ﬁh%%ﬂmd1fﬁ%ﬁ i T e
Hirh %k $¢Properties e i et s WRSEE

BE1

Jﬁj:%Materlal*j*/l»liIﬁ\ﬁ , are set using the Raytrace ':'P“%u
*j”:ﬂJCatal %EP P FESCHOTT —
FKName

ﬁi%%BK? oot Mol om selecteu.i Object (B3 o
ffﬁﬂm%ﬁﬁﬂﬁﬁﬁ E——
B R RO A ot
}FAFH ZEEE@\IH ﬁ”% EP g&"ﬁi hpply View Data |

[ Ja 1 [ 20 B g
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m LT

G H S H ) Surface 1

m %5

~ Ctrl 8, [F]Hf$% |~ Surface 3 .

m XA T E T JE Pk, sl
FESS A P p gk $E Perfect

m iy

e 1 IEAff

1+ Surface 1,
Mirror.

i Apply i B4 AJEHRXW P EERE

121



" A
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I Apply Properties =10 =]

Importance Sampling I Exit Surface I Diffracti-:-nl Raytrace Flagl
Maeller Matrix I Gradient Index I Eulk Scattering I Temperature I
Clazs and User Data I RepTile I Temperature Distribution I

Material Sur face |Surface Source I Prescription I Color

atalog: I]:Iefault

=
=

Hame: IPerfect Mirror

escription! IMirr-:-r with 100% reflectance, no scatter

Seatter: IN-:- Secatter

Reference Data |

rl'}'pe: Table, no polarization, no retroreflector

Reference Material

Iﬁ.ngles measured in Alr — Refractiwe Index = 1.ILI

hngles are corrected by Snell’ = law and the
refractive index on either =side of the
Surface Property. Select measured index

View Data |

=~ O_I:ujeu:t 1
Surface 0

ace Data from; Default

- Surface Property: Perfect Mirror
- Plane

[+ Surface 2

[=- Surface 3

- Surface Data from: Default

- Surface Property: Perfect Mirror
- Plane

- Surface 4

- Surface 5

- Surface &

- Enkiky 1

- Material From SCHOTT

- Material name BK7

5. 151...[%]
[y by i
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Tﬁﬁﬁﬂ*fﬁﬁﬁﬁfﬁiiﬁ%—/\&%ﬁ
BRI N Zih e, XA Thin Sheet it

& Sweep fR LA
B L Insert / Primitive Solid
FEXTEHEF EFE Thin Sheet
7 B A4 2210 B T s AR bR

m T4 6888 Catalog : SCHOTT |
m Name : SF6 A1kl E 1
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o ek B S

n SR B R, din— W s
X H Thin Sheet Z£ 41 AR bR #EE T,
¥ W %< T ) Surface properties s A Perfect Absorber

=10 ]
Block I Cylinder/Cone I Torus I Sphere Thin Sheet |

* Poink |*f Paink Z Poink - Obiect 1

-4 -3 15 .. Ohject 2

s ERE 5 & Obect 3

3 7 15 =

4 15 Surface Data From: Default
¢ iesSurface Property: Perfect Absorber
Lo Plane
..... Entity 2
----- Makerial From <Mone =
----- Material name <Mone =

Inzert Clear Grid
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m AR AN & SOGHRBE . BRIAEAZ0.05, X EHRE AR GLE )
BATT I UM, RS 22 RO Zk,  an B 20 L ) D 2 1) R vy
ﬂﬂﬁé‘%‘%ﬁﬁ@o.%%, M SR aLBRE, #{K10.05%, WASHIE

J\)j_:o

u iﬁl%%Eﬁﬁ\ﬁljEﬁﬂ‘@ﬁﬁaiﬁﬁfﬂﬁi‘%%, R S B 1 01 151X
— &I1E. -

m SUliSE RS Analysis / Raytrace Options , 4% Thresholds i, 1
AN0.15,

m SR, FEEKIEE, N TR GER, 1B GE N AR I ik
TG AR G I E R 1 HY

m [[FES27E Analysis / Raytrace Options ', % Wavelengths Jii,
7t Type £2i% £ Discrete Wavebands . A5 F ik EL0.40um 3|
0.70um, K.0.01um) B
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Il Raytrace Options B ] 4 | Bl B R aytrace Options =0] =]
Simulation & COutput I Advanced I Simulation & Output I Advanced
Options I Wawelengths Threzholds Options Wawel engths | Thresholds
Flux |INES Type IDiscrete Wavelengths ;I
[fractional walue of Jdection ID_TD lI Add | Delete |
—Intercept Limits cWavelengths
Yalue {um) | ‘Weight
Total IlEIEIEI 0.4 {um) . d
Total IlEIEIEI .41 1
Bandom IlEIEIEI 0.4z 1
Optiesl [1000 0.43 1
0.44 1
0.45 1
0.46 1
Mn.47 1
Apply | Set Defaults Set Defaults
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Grid Setup |Beam Setup I P-:-larizatiu:-nl

Grid Boundary

o TSI, -

1 [0.75] ¥ [0.75

APl 2R e

Bectangul ar - T point=: |1
| ~ [

A AR TR s

HW—FHA .....

S Total [Uom
m FTUAAHI T FHLIETE e o
) 25 7 . TR
Analysis/Grid RayTrace
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Simulation & Output I Advanced
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dection [0.44 > | Detete|
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Value (um)
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Apply | Set Defaults |
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Mueller Matrix I Gradient Index I Bulk Scatter I Temperature

Class and User Data | RepTile
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Material I Surface Surface Source I Frescription | Color
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Flux: |1 Watts Total |3UUU
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:l File Edit ¥Yiew BISFEEN Window Help
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D= E| 2|

Edit Property Data *
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: __ Material Froperties..
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~ Data Points
Sort by... 300 0. 401 0. 44563 0. 44563
a4 300 0. 402 0. 4399702 0. 4399702
Delete...
| 300 0,403 0. 4354483 0, 4354483
300 0. 404 0. 4369318 0. 4369318
300 0, 405 0. 4431338 0. 4431338
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300 0,41 0.5394042 0. 5394042
300 0,411 0. BEE1007 0. EEELOOT
300 0412 0.5342151 0.5942151
CH 7|
< i | 3| Emcitatien IEmission Tablel =
View and modi fy fluorescence properties [¥:-0 0445 Y0 0570 -0 2506 millimeter=  [X 00000 Y25 9149 Z:-25 0737 millineters [ mm
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— I Ray Splitting
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Random Rays: |1| (per
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[~ Polarization
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Random Seed: Il

Apply | Set Defaults |
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Simulation & Output | Advanced
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Type IFluorescence emission wavebands LI
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E: M angru=ing s ok B SRR R L T raceProb07-05- 293 I3 i LE D -Fluorescence_Fluares_1 e, 0.57
E: HWangYqungHWDrk'\ﬁﬂHLH}ELEEHTHCEPMHD? 05- EEIRTBJ'IJI#HLED Fluorescence_Fluares_2 e, 0.59

AT DT E T W drig T L

INFO: Source file E: 'xWangYuXmg"-.WDrk"-;EJrlﬂ'xﬁ-lﬁ'ﬂ#zﬂ au:eP'ru:u'xEl? EIE EEI\TBJ'IJI#HLED Fluu:uresu:ence luares_ 2 310 has 541 3 ra_l,ls

w
k
3

Clear Output Pane |
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9RO RIS, EATRAE | | | | |
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Command: I
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G kO
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