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Study of thin light-guide plate design
The efficiency of wedge-type light-guide plate

Student : Ting-Fang Luo Advisors : Dr. Ray-Quen Hsu

Automation and Precision Engineering College of Engineering
National Chiao Tung University

ABSTRACT

This research is to study the light reflection efficiency of a wedge-type
light-guide plate by simulation.software TracePro as affected by the
design parameters. The results showed that light reflection efficiency
of wedge-type LGP wvaried with two important parameters: target
design thickness and wedge-angle.

With different target design thickness we also have different
wedge-angle; We can adjust ‘wedge-angle by changing the length of
the wedge and find out the most effective wedge-angle.

In this research, we found out an effective design of a wedge-type

LGP, which reached a higher luminous efficiency, in this way, we
could reduce the lead-time of LGP development.

Key word: Backlight module, wedge-type LGP, Ray tracing.
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SET LR SRR 0 IThE A Mg AN r Bt h o SEF M P h 4ot o JTE AL T
Fher o F w',mergecg.%,,ﬁ&,z £ ATERE L > 2k R g AR R S
ke B o SR R A2 5 2 F SR % (Total
Internal Reflection) @ § 376+ & 222 s 5 > 90 Frz & B #r¥ R r
SERPIRALS 2 F St TR £6, 0 (K 3-3)
ME N A E R F ML TSR T
n,sin 6, = n, sin 6, (2)
sinf, = n,/n,,6, =90°,0, = 6, (3)
d (D)7 4 § 28440, nm>n g ET BB AP 3760 40,82 5
ks kg o a § 04 d] sind. =mn,/n, Tsinf, = 1p*
(6:=90" > 3 (3)) » ¢ PFEn0, )]'}fp-\ SRl £C0,) 0 e KGR EAT
%ﬂﬁﬁ?mﬁ°%%%@%%@i%%ﬁﬁ%i§%ﬁ%%’ﬁiﬂ@
kehdF BRG]k poeo
-2 kE L2 HE
L m e Rl 1A T L Kde i RS K RE T Lk o A
2 (Radiometry) 5 7 R B st (s 7 L) £t g > m R H

(Photometry) P & P37 L ki £t E o &P ¥ % P H 24r

a. *i ¥ (Luminous Flux) » % 77 — KR #r3cst )k i & ag F & sk ep

—~
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F (Flow Rate) » 3P Ly L 3 chfl 2§ > H > 5 inp
(lumen > Im ) - ¥ E% E =4](SD 2 & 5 1lm 538 %% &) 1cd
G593 Bk R ARG 2 E(QOPAF NPT E(P)-H A T34 5

® =1xdQ (4)
. # %5 & (Luminous Intensity) » # &5 & fj Lk & » Thdp IR
- B2 E(Q Hix 3 sp)frestdi keakid (D) > » IT‘*L,‘«ELJO/ET
S PRI R AT EERS p AT R AR H L bk
(candela cd) e # X R 5 1 cd kv 3t d, 12,57 lm sk
g o HATNE

[ = /0 (4)

1lm/sr =-1candela(cd) (5)

. B A& (Illuminance » E)én ST ¥ = 5 # i #r(lux, 1x) > BARDTE
AR - H g ARG 2 kL F - H g ffenkid £ kip
cllmenkd BT A F Al T30 midd > A4 1lux TR
BRepiZdlEir llnakd £l T2 aRadag  HBAE S - R

% (footcandle > fc) °
lux = Im/m? (6)

footcandle(fc) = Im/ft? (7
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d. #8%& (Luminance) > 2 R hT & 5 T+ H g ffof - > o b oorg )
BEMOFERE Y LA THBIDOPH IR SFIHEZ R/
T+ 2 ¢ (candela/m” » cd/m*) & & 4 (nit) » B4 E = LRy ia
(footlambert » fL )
3-3 RFHREH IS
Ao ¥ AT kB R % d 2 B Lambda Research Co. #7%
E i TraceProe ¥ @@ Ak E 037 B kA7 5 AE L E KRB LS 4T o
TracePro ~ & & * & ACIS FIMEHCAIR I 3t B N R sk gkl 7 10 -
W o 2 v 3D PR A TS i enECE) > BT R KRS B
BEFHHE - d > TraceProdi (Fff H » 2L B & £ 4 1 P + £ 5 &
ROt »t 28k ~ 8303 A Fde® skdm > LED 33K > @52 LED g

‘))_%_—,EL ’E")"‘%_aﬂ;ggﬁ , %%%%:{ .

3-3-1 % + %2 B|(Monte Carlo method)

% TracePro ® > #* 7 % + %2 (Monte Carlo method) % it {7k &
i #(Ray Tracing) °

FE T RZI-AEP SN EOERESZ AL A AL R ARRY
d % PFF Lo 2ol d 7o e § (vonNeumann) ~ §8324# (Ulam) ~ %
2 45 g & > 2r(Metropolis)#r# B dt ke F 5 &7 2 frﬁﬂﬁﬁ sl
Bhg 2 Mo F A NERF LRS- Fr R L -
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FRARZAZEAEIERDALPEGE A R EIERESRE §

5

R B A5 MR ETREL AL TP PR EE

3-3-2 R EHEIE
% MR R AT G AR A PR F R
DEf gz = ek 8@ TracePro &7 7 S#cenficst > T 4 47
e %  ZHRESAF > PTREAINEHE b (Fo 4B 3-5[2]:
a. =2 A& 587 TracePro® v = A xhS o] » wd 34 3C
A &efiid poRVAT R 0 AP * & Pro/Engineer ¥ L #-A 407
i 24 > £ 73 % 22 TracePro 4p % (7 [GS & STEP 5% % » o
b, $#% » AR TR QL A ERF DU T F &R B H
i) R AEE
c. Ta&LED#HEFM > 23h2 P WHHIEDH L & B4R T o B
+ LED % & e 3 (Spectrum) T 7 3£ {7 % R ficle & & fcHR o
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d. 42 2% 447 wTracePro® » 3 A $TRI £ % 1 & » &7
FRIEP A PEFAEY o LAH2 P ¥ % o5 [1luminaceMape ¥ #F &
LED 3t 2 £ 7 » p|¥ * (CandelaPlots :&{7 LED % % & & a4 47 o

e.a~d 5 H - FaiEIAAE 50 BF FMAIE Rt i kP %A

S F S Al > EAT R e BRR e A

3-3-3 TracePro #i#8 & Z_
% TracePro #4842 > ¥ 123k % %k 5 Radiometry f- Photometry = &
A58 o drd 32 HRAEER T SWatt fo Lumen & A A E - o @ A%

#-i¢ * Photometry 2;3:% 5 H &% ™ Lumen %5t o

27



31 ¥ L Faarsts [11][18]

nea 75y =R nea 75y =R n&a 7By =R
Ree _— a bk 1.2 LR 11.544 __MERYT 1.74
7K 1.309 BRI 1.55 AEA 1.77
A 1.36 AR 21.553 EEn 1.77
=R EE 1.36 EAO 1.57 7K &R 2
30%HIHE AR 1.38 EOKAIRIB 1.575 F1E 2.705
= 1.329 B0 1.61 F1Ei 2.705
80%HIIE AR 1.49 =% 1.61 JEGRENR 2.92
il 1.53 R ik 1.63 W &R B 3.34
St (BE)| 21644 AR 11.644
# 3-2 TracePro ® ek & H i~
Radiometr Photometr
Name Unit Name Unit
Power Flux Watt Luminous flux lumen()
((BHE=S) (W) (tiEE)
. Watt/met . |
Power/area Irr_adlance o2 Illuminance ux )
(BRIHRE) W/m2) (BBE) (Im/m?)
Power/solid angle Radiant Intensity W/is;-:;rad Luminous intensity | Candela
CEEE:E) (W/si) (B8 E) (Im/sr)
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normal

interface

A5 ! p

| /

0, : 86, ,f
i s | RS

/

| /
4
|/
i\
P\
T T
0, \
I \

Bl 3=l B e 4 FE2 758 5 SR %

Bl 3-2 kb st B [ 11 ]
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normal HrET e

interface

253

ABE

i)

Bl 3-3 4784~ & F Heged &

3-4 t TracePro ® -4t LED lamp % @& su% ¢ [20]
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v
e
g
A

2o

-

N REMBRE

ki) FERVN=—P ot FAEE Rt
/(& A TracePro

N\

l (s A R AR

A

( )
EHRNRBIRERA T
. _J

EHEEE N #:: FMESERAE - 8RR
TR o
IEBCEH AR EL G )

TS

v

(TraceProh A28 T ETf
HirEEER < R -
kEXHmenmmeMap“

B -5k & i 42 [9 ]

v
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e i #EES eai)

A - 437 RO A 16:9 T E

],,? A .jtlJ L —:‘_:/Lt—;‘l-,‘ "

k2 e B BT B
RGP ERBA-D e 2380 LS A EAH R 22T F
EECTS R RS U

4-1 A 5% R

~9 % 4 11 Pro/Engineer 3D CAD #c#8:& (7 R b w ek 34 > A &
g 83pp iv&er4 & e LED(Model: NSSW206) & & % 0. 6mm > &= & 4R
5 6.0 (Im) o #kfe2 L FEHEH 5 56.16mn X 93. 6mm > H U 4p i

i E ek 4-1 1o oo

4 A-1> AT kg 2 R e ifdeT o T EE 4o 4-2 o
t]:3

Wk o~ kB R . d 38 NSSW206 5§ ¥

2 kB S 0. 46mm > H 4T

a3t > 50 3ol es » » kRplenk &K 5 0. 6mm e
T LED %5 AR F o (B 4-3)
t2:E kP FLTRHER  RASPEED K E S 0.5mm~0. 3mm ¥ 5

B R -

L:/R % % & Mixing zone) °

F LED » % 3 3k F 3 cpEdL o FIR kR

Brer 34 A2 hot-spot % > LA FFw °
Li: 5 » @2 #2732 T pedp > i LED FPCc ¥ > X 2 H & 5

Omm~0. 7mm -
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Le: 5 #231#A 6 chk B > KT H R 5 0. lnm~2. 5mm -

©: T i3z & & (Taper angle) » X t1/t2/L#7 855 » HRE 2 5 ¢

H

0 = cot™! (tlL—th) (9)
4-2 K E
ALY AR AR S Qg kS 2 FenBl o A
Pro/Engineer ¥ i& {7 & 53X 3> @ * Family table:& {7 7 I Skt o

= A Sk ts " d STEP 2 3548 % & TracePro ¥ » i * o

# A E ~ TracoProfé » 7 A @ LEDSE & » LED ki & H kil &
% 6 lumen » 10000 % k42 (Ray) (@ 4-4) » ¥ @& p & i & LED &2 =R+ 2 7
2 3R e > K L LED 3 XA R (R 4-5) e #F kX ¥ L H I 5 Plastic
Polycarb(®] 4-6) » i 3% T %4 K 5o dot 28(B 4-7) ~ & 35 Pl&
% Perfect Mirror(®] 4-8)° == # % S#icik €_{5> ¥ i€ {7 Ray tracing

B 438 17 gt o

Bt te e ® 2 V4B 4-9 0§ TracePro = = k& #*(Ray tracing)
o pAEREEFE > TG (BEG 1) A7 @ T k2 g

(P> 2 L EBREFR 20 TP Bl i T 5 gLz i £(P3) &

#
S
&
T =
bt
<iF
—
o
A
I
i
;L:_
\av
é_.
b
g
g
e
{
Y
A4
*lm'rl
M-
¥
E
n
-
N
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P3Pl @7 @3 H kg radoo JE0 RGER LT PRI
Efficiency = P3/P1 (10)

4-2 AR
AT P g GBERERT T p R e TRAKR T2 AR
% 0.5mm~0.3mm % 5 o ¥ek EF_Li 5 Omm~0. Tmm % 7 ke & - X & [ (0)2

BlRERR PR A 42 2 43 £ 44~ 4 45 % 4 46 o
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* 4-1 &2 %%

U

#

Item Parameter
Number of LEDs 8
Active area (AA-X) 56.16
Active area (AA-Y) 93.6
LED Pitch (P) = (AA-X)/LEDs 7.02
Mixing Zone (L) 2.5
Input Side Thickness (t1) 0.55
Emitting Area Thickness (t2) t2
Input side: Taper Angle(0) 0
Input side: Flat area (L1) L1
Input side: Taper length (L2) L2
unit: mm
# 42 % S#e o t2:0.5mm
12 = 0.5mm
5 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 45.00
0.2 26.57 45.00
0.3 18.43 26.57 45.00
0.4 14.04 1843 26.57 45.00
0.5 11.31 14.04 1843 26.57 45.00
0.6 9.46 1131 14.04 18.43 26.57 45.00
0.7 8.13 9.46 11.31 14.04 18.43 26.57 45.00
0.8 7.13 8.13 9.46 11.31 14.04 18.43 26.57 45.00
0.9 6.34 7.13 8.13 9.46 1131 14.04 18.43 26.57
1 5.71 6.34 7.13 8.13 9.46 11.31 14.04 18.43
11 5.19 571 6.34 7.13 8.13 9.46 1131 14.04
12 476 5.19 571 6.34 7.13 8.13 9.46 1131
13 4.40 4.76 5.19 571 6.34 7.13 8.13 9.46
14 4.09 4.40 476 5.19 571 6.34 7.13 8.13
1.5 3.81 4.09 4.40 4.76 5.19 571 6.34 7.13
L2 1.6 3.58 3.81 4.09 4.40 4.76 5.19 571 6.34
17 3.37 3.58 3.81 4.09 4.40 476 5.19 571
1.8 3.18 3.37 3.58 3.81 4.09 4.40 4.76 5.19
1.9 3.01 3.18 3.37 3.58 3.81 4.09 4.40 4.76
2 2.86 3.01 3.18 3.37 3.58 3.81 4.09 4.40
2.1 2.73 2.86 3.01 3.18 3.37 3.58 3.81 4.09
2.2 2.60 273 2.86 3.01 3.18 3.37 3.58 3.81
2.3 249 2.60 2.73 2.86 3.01 3.18 3.37 3.58
24 2.39 249 2.60 2.73 2.86 3.01 3.18 3.37
2.5 2.29 2.39 249 2.60 2.73 2.86 3.01 3.18
2.6 2.29 2.39 249 2.60 2.73 2.86 3.01
2.7 2.29 2.39 249 2.60 2.73 2.86
2.8 2.29 2.39 249 2.60 2.73
2.9 2.29 2.39 249 2.60
3 2.29 2.39 249
3.1 2.29 2.39
3.2 2.29
+
~
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4-3 ok 5% > t2:0. 45mm

t2 = 0.45mm
N L1
o) 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 56.31
0.2 36.87 56.31
03 26.57 36.87 56.31
04 20.56 26.57 36.87 56.31
0.5 16.70 20.56 26.57 36.87 56.31
0.6 14.04 16.70 20.56 2657 36.87 56.31
0.7 12.09 14.04 16.70 20.56 26.57 36.87 56.31
038 10.62 12.09 14.04 16.70 20.56 26.57 36.87 56.31
0.9 9.46 10.62 12.09 14.04 16.70 20.56 26.57 36.87
1 8.53 9.46 10.62 12.09 14.04 16.70 20.56 2657
11 7.77 8.53 9.46 10.62 12.09 14.04 16.70 20.56
12 713 7.77 8.53 9.46 10.62 12.09 14.04 16.70
13 6.58 7.13 7.77 8.53 9.46 10.62 12.09 14.04
14 6.12 6.58 713 777 8.53 9.46 10.62 12.09
15 5.71 6.12 6.58 713 7.77 8.53 9.46 10.62
Lo[L8 5.36 571 6.12 6.58 713 7.77 8.53 9.46
17 5.04 5.36 571 6.12 6.58 7.13 7.77 8.53
18 4.76 5.04 536 571 6.12 6.58 713 7.77
19 451 476 5.04 536 571 6.12 6.58 713
2 4.29 451 476 504 536 571 6.12 6.58
2.1 4.09 4.29 451 4.76 5.04 5.36 5.71 6.12
2.2 3.90 4.09 4.29 451 476 5.04 5.36 571
23 3.73 3.90 4.09 4.29 451 4.76 5.04 536
24 3.58 3.73 3.90 4.09 429 451 476 5.04
2.5 343 3.58 3.73 3.90 4.09 429 451 476
2.6 3.43 3.58 373 3.90 4.09 4.29 451
2.7 3.43 3.58 3.73 3.90 4.09 4.29
2.8 343 3.58 3.73 3.90 4.09
2.9 343 3.58 3.73 3.90
3 343 3.58 3.73
3.1 3.43 3.58
3.2 343
+ 4-4 3 % t2:0,4mm
t2 = 0.40mm
N Il
o 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 6343
0.2 45.00 63.43
0.3 33.69 45.00 63.43
04 26.57 33.69 45.00 63.43
0.5 21.80 26.57 33.69 45.00 63.43
0.6 1843 21.80 26.57 33.69 45.00 63.43
0.7 15.95 1843 21.80 26.57 33.69 45.00 63.43
0.8 14.04 15.95 1843 21.80 26.57 33.69 45.00 63.43
0.9 12.53 14.04 15.95 1843 21.80 26.57 33.69 45.00
1 11.31 12.53 14.04 15.95 1843 21.80 26.57 33.69
11 10.30 11.31 12.53 14.04 15.95 1843 21.80 26.57
12 9.46 10.30 1131 12.53 14.04 15.95 1843 21.80
13 8.75 9.46 10.30 1131 12.53 14.04 15.95 1843
14 8.13 8.75 9.46 10.30 11.31 12.53 14.04 15.95
15 7.59 8.13 8.75 9.46 10.30 11.31 12.53 14.04
LoLL6 713 7.59 8.13 8.75 9.46 10.30 1131 12.53
17 6.71 713 7.59 8.13 8.75 9.46 10.30 1131
18 6.34 6.71 713 7.59 8.13 8.75 9.46 10.30
19 6.01 6.34 6.71 713 7.59 8.13 8.75 9.46
2 571 6.01 6.34 6.71 7.13 7.59 8.13 8.75
2.1 5.44 5.71 6.01 6.34 6.71 7.13 7.59 8.13
2.2 519 5.44 571 6.01 6.34 6.71 713 7.59
23 4.97 5.19 544 571 6.01 6.34 6.71 7.13
24 476 4.97 519 544 5.71 6.01 6.34 6.71
25 457 4.76 497 5.19 5.44 571 6.01 6.34
2.6 457 476 4.97 519 544 571 6.01
2.7 457 4.76 4.97 519 544 5.71
2.8 457 476 4.97 519 544
2.9 457 476 4.97 5.19
3 457 476 497
3.1 457 476
3.2 457

36




# 4-4 $Hx 5% t2:0. 35mm

t2 =0.35mm
a L1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 68.20
0.2 51.34 68.20
0.3 39.81 51.34 68.20
0.4 32.01 39.81 51.34 68.20
0.5 26.57 32.01 39.81 51.34 68.20
0.6 22.62 26.57 32.01 39.81 51.34 68.20
0.7 19.65 22.62 26.57 32.01 39.81 51.34 68.20
0.8 17.35 19.65 22.62 26.57 32.01 39.81 51.34 68.20
0.9 15.52 17.35 19.65 22.62 26.57 32.01 39.81 51.34
1 14.04 15.52 17.35 19.65 22.62 26.57 32.01 39.81
1.1 12.80 14.04 15.52 17.35 19.65 22.62 26.57 32.01
1.2 11.77 12.80 14.04 15.52 17.35 19.65 22.62 26.57
1.3 10.89 11.77 12.80 14.04 15.52 17.35 19.65 22.62
14 10.12 10.89 11.77 12.80 14.04 15.52 17.35 19.65
1.5 9.46 10.12 10.89 11.77 12.80 14.04 15.52 17.35
L2 1.6 8.88 9.46 10.12 10.89 11.77 12.80 14.04 15.52
1.7 8.37 8.88 9.46 10.12 10.89 11.77 12.80 14.04
1.8 7.91 8.37 .88 9.46 10.12 10.89 11.77 12.80
1.9 7.50 7.91 8.37 8.88 9.46 10.12 10.89 11.77
2 7.13 7.50 7.91 8.37 8.88 9.46 10.12 10.89
2.1 6.79 713 7.50 7.91 8.37 38.88 9.46 10.12
22 6.48 6.79 7.13 7.50 791 837 8.88 9.46
2.3 6.20 6.48 6.79 713 7.50 7.91 8.37 8.88
2.4 5.95 6.20 6.48 6.79 713 7.50 7.91 8.37
2.5 571 5.95 6.20 6.48 6.79 7.13 7.50 7.91
2.6 571 5.95 620 6.48 6.79 7.13 7.50
2.7 571 5.95 6.20 6.48 6.79 713
2.8 571 5.95 6.20 6.48 6.79
2.9 571 5.95 6.20 6.48
3 5.71 5.95 6.20
3.1 571 5.95
3.2 571
% 4-6 WS 0 t2:0.3mn
12 =0.30mm
o L1
> 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 71.57
0.2 56.31 71.57
0.3 45.00 56.31 71.57
0.4 36.87 45.00 56.31 71.57
0.5 30.96 36.87 45.00 56.31 71.57
0.6 26.57 30.96 36.87 45.00 56.31 71.57
0.7 23.20 26.57 30.96 36.87 45.00 56.31 71.57
0.8 20.56 23.20 26.57 30.96 36.87 45.00 56.31 71.57
0.9 18.43 20.56 23.20 26.57 30.96 36.87 45.00 56.31
1 16.70 18.43 20.56 23.20 26.57 30.96 36.87 45.00
1.1 15.26 16.70 18.43 20.56 23.20 26.57 30.96 36.87
12 14.04 15.26 16.70 1843 20.56 23.20 26.57 30.96
1.3 12.99 14.04 15.26 16.70 18.43 20.56 23.20 26.57
14 12.09 12.99 14.04 15.26 16.70 18.43 20.56 23.20
1.5 1131 12.09 12.99 14.04 15.26 16.70 18.43 20.56
L2 1.6 10.62 11.31 12.09 12.99 14.04 15.26 16.70 18.43
1.7 10.01 10.62 11.31 12.09 12.99 14.04 15.26 16.70
1.8 9.46 10.01 10.62 1131 12.09 12.99 14.04 15.26
1.9 8.97 9.46 10.01 10.62 11.31 12.09 12.99 14.04
2 8.53 8.97 9.46 10.01 10.62 1131 12.09 12.99
2.1 8.13 8.53 8.97 9.46 10.01 10.62 11.31 12.09
2.2 777 8.13 8.53 8.97 9.46 10.01 10.62 1131
2.3 743 777 8.13 8.53 8.97 9.46 10.01 10.62
2.4 7.13 743 777 8.13 8.53 8.97 9.46 10.01
2.5 6.84 713 743 777 8.13 8.53 8.97 9.46
2.6 6.84 7.13 7.43 777 8.13 8.53 8.97
2.7 6.84 713 743 777 8.13 8.53
2.8 6.84 713 7.43 777 8.13
2.9 6.84 7.13 7.43 777
3 6.84 7.13 7.43
3.1 6.84 713
3.2 6.84
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3.8
(3.6)
(2.8)

(0.46)

Bl 4-3 NSSW206 2t 3] % 4 % % % [5]

ol S T k=T TP S R o T R R A e
[e| sl »]H]| D[A[©] ] P B[=] [T <[]

1 Apply Properties = L=

mportence Sampling | EsitSwface | Difftaction |

Reytace Flag | MuellerMativ | GrodientIndex |

Bulk Scatter | Temperature | Clazs and User Data |
Material | Surface Surface Source | Prescription | Color

Sonrce Type: IFlux vl
Fluze: |5 Watts Total Rays: IlDDDD
Total Power: ID

Wave. (um) | Weight | Power (W)

0.5481 1 o

Angular [Lambertian |
s [~ 3uppress random races (Requires Source Importance Sampling)
Apply | Caleulate Power |

<

v

~
~

Bl 4-4 X % LED £ 6 ¥ k2
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WATEE

Radiation Angle

B A

Directivity

Ta=25°C — XX
IFP= 20mA

HEXEE (au)

Relative Illuminance (a.u.)

Fl'4-5 LED 3¢ % & & 542 [5]

Reflector

] Apply Properties

Tmportanse Sampling | Exit Surface | Diffraction
Ravtece Flig | MuelerMatix | CrodientIndex
BulkScattr |  Temperstre | Classond UserData
Matorisl | Swface | SwfweSowrms | Pressrpion | Color

Wame: [<None= |
Display of index and absorptance for given wavelength
Wavelsngth: [0.5461 wn

Index: [T Absorption [0

Tremsmission [0 thoowgh [10 o

The wavelengtis used during the Rayirare
are set using the Reytrace Options dislog

Current Material on selected Object
<None» from: <Nones

If «Nome is displayed: Check the TracePro Database
For the catalog and name

Apply View Data

Bl 4-6 KB HELpH T
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- LGP
5. DOT

- FE L
. 5 2
q-=E 3
- EE 4
i %E S
o FE 6
- =E7
7 %E 8
- %E 9

«
=8

. FE 10
7 =E 11
- HEH 12
i %E 13
o EE 14
- =E 15
- = 16
i %E 17
o FE 18
7 =E 19
- FH 20
- SE 21
o SE 22
o =E 23
7 HE 24
5 WE 25
- T 26
- RE 27
n. =E 28
0 WE 29
- % E 30
0 FE 31

%R

LRERE Es
L EPEERE R Backi
- EPHERE Dotl

LFE

Importance Sampling | Exit Surface | Diffraction

Raytrace Flag | Mueller Matrize | Gradient Indesx

Bulk Seatter | Temperature | Clossend User Data

Mawrisl  Suoe | Suddace Source | Prescription | Color
Caklog:  [Default =1

Neme:  [Perfect Mimr 3|

Dessription: [Mirror with 100% reflectance, no scafter
Scatter: P‘lo Seatter
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%51 W2 > t2:0.5m

t2 =0.5mm
L1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 88.01
0.2 85.61 85.54
0.3 83.01 31.68 81.63
0.4 82.49 79.52 78.00 78.40
0.5 83.37 80.27 76.78 75.94 76.54
0.6 85.23 82.64 79.23 76.03 75.42 75.72
0.7 86.96 85.12 82.58 79.93 76.85 76.10 75.94
0.8 87.92 86.76 85.37 83.79 8161 78.54 77.46 76.47
0.9 88.43 87.58 86.52 85.87 84.96 83.35 80.31 7834
1 38.82 87.97 87.23 86.56 86.13 85.94 84.76 81.50
1.1 89.25 88.48 87.73 87.17 86.70 86.44 86.15 85.31
12 89.48 38.85 88.34 87.90 87.36 86.89 86.36 85.94
13 89.43 38.97 88.77 88.59 88.24 87.68 87.10 86.18
14 89.06 88.71 88.62 38.92 88.90 88.59 88.03 86.98
15 88.79 88.35 88.22 38.62 89.09 89.18 88.84 88.01
Lol L6 88.56 88.09 87.94 88.31 88.77 89.18 89.21 88.66
1.7 88.62 88.27 88.01 38.18 88.64 89.07 89.38 88.99
1.8 88.98 88.51 88.22 88.34 88.71 89.15 89.45 89.25
1.9 89.14 88.82 88.63 88.67 88.86 89.29 89.64 89.59
2 89.17 88.93 88.71 88.83 89.00 89.42 89.63 89.67
2.1 89.16 88.90 88.75 88.73 89.02 89.33 89.56 89.53
2.2 89.19 88.90 88.67 88.74 88.86 89.16 89.30 89.19
2.3 89.32 89.02 88.94 88.83 88.90 89.02 89.16 88.99
2.4 89.41 89.14 89.04 88.97 89.09 89.12 89.08 38.88
2.5 89.32 89.16 89.08 89.19 89.27 89.32 89.26 89.10
26 38.90 89.02 89.14 89.37 89.46 89.44 89.15
2.7 8878 88.97 89.29 89.47 89.51 89.27
238 38.88 89.14 89.41 89.53 89.25
2.9 89.16 89.35 89.47 89.26
3 89.41 89.49 89.38
3.1 89.65 89.50
3.2 89.50
% H-2 EES 0 t2:0.
12 = 0.45mm
L1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 83.45
0.2 79.35 79.96
0.3 75.91 7517 75.73
0.4 74.39 71.74 71.67 71.90
0.5 75.32 7146 68.73 69.66 69.56
0.6 77.80 73.78 69.47 67.72 69.39 68.90
0.7 80.68 77.11 73.04 69.56 68.37 70.03 69.14
0.8 82.85 30.25 77.09 73.83 70.53 69.71 70.81 69.80
0.9 83.78 82.01 79.97 77.80 75.27 7231 71.02 7132
1 84.23 82.71 81.18 80.15 78.90 76.83 73.72 71.81
1.1 84.50 83.07 81.79 8L.11 80.49 79.76 78.18 74.69
1.2 84.73 83.50 82.44 81.90 81.29 81.00 80.62 78.82
13 84.72 83.71 82.86 82.77 82.47 81.92 81.57 80.80
1.4 84.38 83.58 83.07 83.28 83.43 83.20 82.59 81.66
1.5 83.78 83.17 82.77 83.12 83.89 84.21 83.98 82.86
Lol16 83.71 83.00 82.39 82.74 83.71 84.48 84.87 84.14
17 83.92 83.04 82.50 82.54 83.29 84.32 85.01 84.83
1.8 84.25 83.28 82.68 82.73 83.29 84.01 84.81 84.99
1.9 84.54 83.71 83.16 83.15 83.48 83.94 84.87 85.08
2 84.73 83.92 83.35 83.55 83.76 84.23 84.74 85.13
2.1 84.60 83.91 83.58 83.61 83.90 84.36 84.86 85.23
2.2 84.56 84.00 83.61 83.77 84.09 84.53 84.88 85.13
2.3 84.67 84.01 83.68 33.82 84.15 84.49 84.95 85.06
2.4 84.69 84.12 83.78 84.00 84.35 84.54 84.86 85.02
2.5 84.63 84.18 83.94 84.04 84.51 84.80 85.02 84.97
26 84.15 83.85 84.08 84.65 84.98 85.10 85.01
27 83.78 84.02 84.37 84.98 85.29 85.01
2.8 83.90 84.31 84.89 85.25 85.22
29 84.27 84.74 85.23 85.29
3 84.64 85.02 85.16
3.1 85.12 85.16
3.2 85.17
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%53 W2 % > t2:0. 40mm

t2 = 0.40mm
L1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 74.05
0.2 70.45 7144
0.3 67.32 66.89 67.79
0.4 65.66 63.87 63.72 64.28
0.5 66.66 62.85 6174 61.55 62.24
0.6 69.47 64.81 61.13 61.29 60.93 61.51
0.7 73.05 68.37 63.68 61.06 62.38 61.13 61.72
0.8 76.01 72.13 67.65 63.94 62.02 63.62 61.59 62.39
0.9 77.71 74.63 71.30 67.81 64.83 63.19 64.61 62.06
1 78.09 76.04 73.65 7137 68.85 66.08 64.28 65.18
1.1 78.27 76.26 7441 73.38 72.15 70.24 67.30 65.23
12 78.05 76.39 74.93 7431 73.90 73.30 71.51 68.17
13 77.93 76.43 75.06 74.80 74.90 74.85 74.21 72.51
14 77.76 76.42 75.20 75.33 75.65 75.91 75.80 74.83
15 77.52 76.47 75.37 75.36 76.17 76.86 77.00 76.31
Lol L6 7745 76.41 75.31 75.38 76.17 77.23 77.72 77.37
1.7 77.51 76.39 75.48 75.39 76.03 77.18 78.09 78.17
1.8 77.86 76.52 75.59 75.53 76.00 76.86 78.09 78.58
1.9 78.13 76.83 75.90 75.67 75.99 76.91 77.86 78.50
2 78.27 77.16 76.17 75.92 76.19 76.86 77.63 7847
21 78.21 77.25 76.46 76.27 76.52 77.04 77.61 78.46
22 78.17 77.39 76.65 76.57 76.92 77.32 77.76 78.28
2.3 78.23 77.38 76.68 76.83 77.21 77.66 78.14 7847
2.4 78.09 77.38 76.70 77.06 77.48 78.09 78.54 78.80
2.5 78.08 77.29 76.72 76.81 77.50 78.20 78.88 79.09
26 77.27 76.86 77.54 78.21 78.79 79.23
2.7 76.93 7742 78.14 78.91 79.16
238 76.93 77.36 78.14 78.70 79.16
2.9 77144 77.94 78.66 79.09
3 77.90 78.61 79.12
3.1 78.45 78.98
3.2 78.93
% H-4 R ES  t2:0.
t2 = 0.35mm
L1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 62.09
0.2 59.89 61.00
0.3 57.28 57.56 58.25
0.4 56.59 55.36 55.99 55.88
0.5 57.75 5478 54.26 54.76 54.58
0.6 50.99 56.17 53.96 54.58 54.35 54.14
0.7 64.79 59.56 55.03 54.20 55.10 54.54 54.52
0.8 67.94 63.31 58.39 54.97 55.29 55.74 54.93 54.90
0.9 70.23 66.43 61.88 57.82 55.58 56.57 56.04 55.00
1 70.97 68.01 64.71 61.39 58.35 56.64 57.65 55.98
1.1 70.71 68.51 66.05 64.28 62.17 59.47 57.75 58.35
1.2 70.17 68.42 66.66 65.82 65.06 63.30 60.77 58.61
13 69.84 68.09 66.56 66.26 66.34 66.19 64.74 62.05
1.4 69.74 68.14 66.62 66.21 66.79 67.41 67.43 65.74
1.5 69.88 68.23 66.80 66.36 66.83 67.69 68.30 68.06
Lol16 69.92 68.66 67.16 66.62 67.16 68.12 68.74 69.14
17 70.22 68.83 67.42 66.84 67.20 68.19 69.17 69.65
1.8 70.28 68.94 67.69 67.20 67.48 68.32 69.48 70.07
1.9 70.32 69.06 67.74 67.30 67.50 68.09 69.38 70.16
2 70.34 69.15 67.76 67.41 67.50 68.14 69.17 70.24
2.1 70.56 69.14 67.95 67.50 67.68 68.16 69.01 69.96
2.2 70.69 69.30 68.09 67.83 68.05 68.44 68.98 69.77
2.3 70.52 69.47 68.41 68.09 68.50 68.75 69.37 69.92
2.4 70.35 69.50 68.65 68.64 68.73 69.34 69.77 70.21
2.5 70.46 69.36 68.48 68.51 69.21 69.81 70.35 70.85
26 69.52 68.60 68.55 69.01 70.01 70.85 7134
2.7 68.68 68.60 68.91 69.73 70.84 71.55
2.8 68.53 68.81 69.60 70.54 7144
29 68.96 69.61 70.43 71.25
3 69.55 70.45 71.13
3.1 70.18 70.94
3.2 71.01
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%55 WS % > t2:0. 30m

t2 = 0.30mm
L1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.1 49.01
0.2 47.80 48.99
0.3 46.29 47.29 47.38
0.4 47.25 46.31 4748 47.88
0.5 49.24 46.84 46.38 47.48 47.11
0.6 52.29 48.19 46.96 46.38 47.71 47.12
0.7 55.97 50.72 47.15 46.96 46.46 47.81 47.49
0.8 59.12 53.97 49.10 47.15 48.52 46.50 47.93 47.47
0.9 61.56 57.11 52.10 49.10 48.06 49.13 46.57 47.89
1 62.74 59.18 54.99 52.10 48.98 49.20 49.58 46.54
1.1 62.25 59.94 57.09 54.99 51.84 50.14 50.43 49.92
12 61.56 59.79 57.74 57.09 54.82 53.00 51.34 5157
13 60.92 59.40 57.62 57.74 56.97 56.15 54.26 52.30
14 60.71 58.99 57.41 57.62 57.44 57.88 57.35 55.21
15 61.06 59.25 57.53 57.41 57.32 58.28 59.00 58.15
Lol L6 61.53 59.92 58.19 57.53 57.17 58.05 59.30 59.67
1.7 61.80 60.36 5873 58.19 57.53 58.08 59.19 59.90
1.8 61.76 60.49 50.14 58.73 57.93 58.37 59.23 60.00
1.9 61.66 60.41 59.12 59.14 58.07 58.70 59.45 60.23
2 61.61 60.17 58.94 59.12 58.22 58.84 59.58 60.61
2.1 61.64 60.22 58.80 58.94 58.26 58.63 59.43 60.39
2.2 61.89 60.40 58.88 58.80 58.26 58.67 59.32 60.10
2.3 62.06 60.61 59.16 58.88 58.44 58.81 59.40 59.97
2.4 62.05 60.88 59.69 59.16 58.92 59.33 59.79 60.35
2.5 51.98 60.87 59.85 59.69 59.54 59.88 60.20 60.90
26 60.85 59.75 59.85 59.70 60.26 60.87 61.73
2.7 5977 59.75 59.56 60.31 61.32 62.09
238 59.77 59.56 60.16 61.28 62.26
2.9 59.44 60.04 60.93 62.07
3 59.93 60.72 61.66
3.1 60.80 61.48
3.2 61.49
256 W R o L2 R 1R F
2 |[L#t=et 1 8
0.5 ]0.7—0.8] 6.20% 04 14.04°
045 10.8—0.9] 6.73% 04 16.7°
04 |1.2—-13| 6.37% 0.7 18.43°
0.35 |1.0—1.1] 6.54% 04 19.65°
0.3 ]1.0—-1.1| 7.25% 0.7 36.87°
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t2 =0.45mm
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t2 =0.35mm
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