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£ A Admittance = | =[] ]
A: Admittance Optical Admittance (Y)

Im(Admittance)

Y =Re(Y) + iIm(Y)

« Im(admittance) — MZZ= (3|+5)
flah7td HE2

H(table)Of| A= O|=0|EHATE T4k 20|06 A H(interface)Ofl A Al A,

O X7} £ &7t 2+ (thickness increment) 1t Hats| LX|SHX| LEEIE S S|
HEAFE0E BEAL A & Bt E5H AL IR RO CHsl X|7HE 0= O|2t= 7HE 50
Al AHEICEH

Ol =239l of 7HX| S 2 #HUM 2| FH 57t (negative thickness increment)=
f

(0] 7152 B Z(plot)fl = MBE|X| H=Ct)
O] A% O{CO|EA Hists H0|0] M7t 849 AN A AT}
O Bt o ZtSt SZ(heavily absorbing layers)O| Zetel A|AHS Mg @ Q880
30]0{o] £ME B PABD,
J|ES EO| 2HE &H= O{CO|EAQL EUSH 702 M O},
29| Z712S AMRSID O{E0|EHA CHo|oj1Me Swstoz 1 4 QI
0|2 3}7 YBte 50| BE|HO R MH JHSEHK| G{E2S 20l & QCt
Im(+)
02 S0f, F=(locus)O| EATHO| H2AHEH > ﬁ o
EE F3AHEHOZ Eof7CiH, (-4 | (+4)
AT M7 Y 90| 2E H52 UMsls . ~ Re(+)
740| M| B7HsES o|O|stt (~-) | (+-)



Hl A&t & Al(oblique incidence)dAM = =8 &l O =0 EHA(modified admittances)”}
d2j=off EA|EICH= Fofl 5250k Btct.
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Reflection Coefficient...
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HEALA 4= (complex amplitude reflection coefficient)2| Bi3t=,
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IM {ED[HA HHDF & IHX| SHOM FARS HEHES Q-doH)
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Reflection coefficient= "2 A BEAFZL O{E A £ =X|"& E O FL}

T Admittance Locus Reflection Coefficient Locus
29g B Y LRl “Hst HEf Hal QIE 0 A 2O HhAL 4
=2| 20| B2 /x21% o] Bt HEAL T =0t |4
24 2 o e =4 21t 45 87
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A: Reflection Coefficient
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Electric Field Parameters

Wertical Axiz [W/m]

Type: |Amplitude -

~
~
=

Automatic Scale [

b awirmunn Yalue 100
kinirum Yalue [0
Interval for Plat |20

Calculation

Incident Angle [deg) (0,00
W avelength [b] 1000

Harizontal Az
Show Medium [

b edium Depth |EI.5EIEIEII:IEII

Active Plot |

Start Layer |1

Show Substrate |
Substrate Depth |0, 5000001
End Layer |1

Table Interval {0.1
Interval Type |Fraction: =

-
v

Contest |Mormal - |

T able
Type 27X

Cancel

Electric Field Parameters

Vertical Axiz [V/m)

Type: [.ﬁmplitude ﬂ
Paralel Fi
Mormal Fiem

|

Farallel Field -
Marmal Field f"

Parallel Field(H¥
x

Tatal Field (*

48)

1

Normal Field(F%! &),

x|
Total Field(HH| F7|%h

I

©+7 A: Parallel Electric Field

Electric Field (V/m)

=4 FoR EX5

A: Parallel Electric Field

02 03 04 05 06 07 08 0% 10 11 12 13
Optical Distance (FWOT) from Mednum
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3D Electric Field...

3D Electric Field @32 Electric Field 7|52 %3t Ao 2,
TE LR QX 0f 2 ™72t ot 2t
niE E= YALZO|2tE & K| Hof ME M| ™ 2H BEA|BHCL

= YAZhO| et+2 BEHE|o 3K HEfZ2 EZE =0t
X'—f‘ o2tolE = AL AFEE HA ol O B2 S AFEZX| 0| CHsH LBt Electric Field 7|& 2t
USH M0 E NS THCL.

—

L
o [
= FIIHe DY YR UK + @

3D HTO| M= HIO|H HIO|E& d-ddtXA| @&7| =0

Table Intervallt Interval type2 E2E|X| Q=C

A 4l Number of Intervals”} At2 k|, 0|E X e M AAtEl= & FHel 7H=E X[’d3trt.
Ol =2 X o &%l M| 2X #& 7tH4 2= HiX| = Cf,

YE2 AHEY Bt gL "R E X|Eot= o AL EICE

O 7| M= ItE(wavelength) EE£& 2 AtZH(incident angle) & StLIE MEHSH 4~ QICH

EEo Z[CH g Z| A4t X[7Z oLt

Number of Intervals= Y 0| ALtE|l= & Ho| 7i+=E X|H5IH,

Ol & 9A| v 2t 8l THo 28 #& ¢tH 22 HiX[EIC

_|

30 Electric Field Parameters
£ iz

x
* Az Distance from bedium ' Pz Y

2= - QA2 HIB)
j:;t:mM;:::tr; Iﬁ |W’ave|ength [tirn] ﬂ Cancel Z%C'T = EPC()l- (-Tl;gﬁ c|)=|I Eﬁzi)
Start Laper |1 b asirnurn Y alue W Y%Q-T — El.;é)l- E§|_
Show Substrate [~ Birirnuim *alue | 400 Z%?— = ol:l A|-7_||' (_T|_7g|ai' ?:ll Eﬁ#)
Substrate Depth m Mumber of Intervals [100
EndLlaper [T

Mumber of Intervalz 100

Y= LfEf0E 7 opg e O2F AR O] AFE E|,
Y= Ofef0jE 7F YAkt 2 ool AFE =Tt
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i A: Total Electric Field =R F=H 52
3D Electric Field Parameters A Tetal Electic Field
. otal ECIc Flel
HEY hnes |2
Type |Amplitude -
Calculation | Total Field Context |Mormal -
Autarnatic Scale [ Incident Angle [deag] (0,00 | gig
b amirurn Walue [100 wavelenath k] 510,00 ggi
Mirirnurn % alue |0 Polarization | P 1253
14.3
102
6.2
22
Absorptance Rate.. E+g)
O]l ¥ 2 FEo| E4+8 & X (Absorptance Rate) 7| A2 A|ZFSHCL
e Ske oM A8 S FH EHRI0AM
CHR| FTHY S48 (% Absorptance per unit thickness)2| HE|Z EA|EICt,
S8 5L E= X &8 £ X (Potential Absorptance Rate)& EZ &g &= ULt
H(table)tl= &4 S+ S TN S8 57 25 BA|EICH
N g ST, AR 2E o|YX| 7t Fate[ALE SEICta 7HE S O
THO| 7HE = U= X g+ SEE 20|50}
A7 HA|E[7] ©Oof| A4tof Eeot Ti2t0|HE X|°30| E 5t
Absorptance Rate Parameters X
Vertical Axis Honzontal Axis 1
Absorptance Rate [%] (s Start Laver |1 -Absorptance Rate — J.kalx'" _+_)kE| X|E
Potential Absorptance Rate [%) 8| — =
Show Substrate v Potential — BHAL K| AHTH S5 F A H
Automatic Scale [ Substrate Depth |0.5000001 lapie

Mawimurm Yalue (100 End Layer |4
Minirmum Yalue |0
Table Interval 0.1

Interval for Plot |20
Interval Type | Fractiona ~ |

Cancel

Calculation

Incident Angle [deq) |0.00
Wavelength [nm) |830.00 v

Context | MNormal '|
 Substrate Depth 20| A= HIf AR FQI S T2 0 M
7% LR 2 ot Zo|7MX| S8 AMS N
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7 Four Layer AR: Absorptance Rate = [ =[] 1

Four Layer AR: Absorptance Rate A== 7| BEAFER] (antireflection) = g

—

AN E+E S8 20 =L

=
Abhsorptance Rate (2 FWOT)
O 2ANM=H NS T FH 52
ool e[l saE
5 010 LHO{R] M ) B2 E48 JHRIR gher

oo 02 04 06 08 10 12 14 16
Optical Distance from Medium (FWOT)

v X&F

Optical Distance from Medium (FWOT) — 3 & Z 0| (&% = 7|F)

CQE - BY| E Al

CQEZ - ;Y LS L 7T w

+ 30| IR Q2= 20| F7|HL} b

X2 2Z0IA S O 0.25 ~ 0.9 FZHIH 4 2l

[
S5t 30 O /X0 XS (¢
v YS
Absorptance Rate (%/FWOT) — E@| F7HE o4 X &4

° aAI- % = O =
A= AOigl: & 0.025 22X (&€ UK I Zet T2 Otd)
(AR 2E S84 3EH)

Total Absorptance...

Total Absorptance Al 42 T E MA|0| A 5= 571 2 7HE 0
o8 2=l =XE E &L

ALto] | 7| o Tzt SA7F B AIEH, A0 M &ot= A

-
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Total Absorptance Parameters - O X |

Horizontal Axis Wertical Axis Total AbSOTPtaﬁCE Parameters

' Table
Automatic Scale v Automatic Scale v

Harizontal Axis
Maxirmum Value |700 M awimumn Yalue {100 Cancel
Minimum Value 400 Minirmum Value [0 |"'.-".-"a"fﬁ|ength [ﬂm] vl
Intereal for Plat |50 Intereal for Plot |20 I'v'vra\l'EIEHqth |rl|'|'l]
Interval for Table |20 Wa\fenumber [I:ITI"1]
_ Incident Angle [d
Calculation e
Incident Angle [deg) [0.00 [~ - no ¢ -
Wavelenath [nm] [510.00 ::
v ==
Cortext | Mormal 3 ==
£+ Four Layer AR: Total Absorptance = =] (s

Four Layer AR: Total Absorptance

Total Layer Absorptance (%)

0-2[] ................. S T
: : : Layer 1
0.1s !\.:\ ...... ,\ ....... P AR : _ Layer 2
—_— : : L Laver 3
[]_1[] .......... '\' ...... I R : J
o : o T Layer 4
005t - \-\\ ................. ........ = _‘_\
kT - o
0.00 T P :
500 600 700
1 R T
Wavelength (nm)

Performance Envelope...
A0l M MEHE £ S0 T,
Performance Envelope= 1 32| F/H|7t 7tE == = 2= 240f| CHSl 7hs ot

Zci Rat=at =& FatES Aottt
I.

S S0AM 2 & 2|4 B3 round-trip phase change) = Al AFSHC
g5 Y Ht 7o E= 2mr(O 7| M mE d47) Q| HEZ 2K/ 0f S [,
A8 Hs2 X0 AUEHZ I (maximum envelope) 2t & X|BHLF

Z|C AHZZQF XA HHZ I ALO|O] Z+HAH0| 2 E 2,

0 EE= 2mn ZZ10| OFF 25| WHFE|X| gb= 3t

ds2 UM 2 x| & AHZ =0 747k ZICE.
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&gf)RT =2 x 2;?10!

o SO
S= WS UL BHALE|O] CHA| 2Et= SO &2 91, 0] ¢(0| ZHdel & AS Z
ol 0 £= 2mnZt SETHIL: WS ZUCEZt CHA| SEh2 Th7t X7 *p4l ) 23] S21

Envelope?| 2|0|5t= A

* Maximum envelope

— "0 & FHE O{EA &OIL, O] 0|2 X ZtCt”
* Minimum envelope

— "2 =28 FHOM M= LtEtLt= 45"

Performance Envelope= ¢
"0l 3| 40| HOoHO| A mfTt £ 11 50| Lt
b

0 il
OEX (oM RER X% R 2 ZCH= AMd S B &L

Design | Context | Notes |

[Incidert Angle (deg) 0.00
{Heference ‘wavelength [nm) | 632.80

) Refractive | Extinction D pl‘cal e H
| ki Iw bickne T
> = - . |"=|I"| FW?TI - nm ‘ [Wavelenglhlnm] j
A : 2 Automatic Scale W Context |Nurmal -
T
| 17(Ta205 | 273338 0.00000] 0.25000000] 741! Minirnum Value [400 G000
18/502 1.45705  0.00000] 0.25000000 108.5¢ —
19/Ta205 213339 0.00000]_0.25000000 741 iealio Bl 50 D‘,g@ff;:;“’;, 0
20/502 145705 0.00000] 0.25000000 108.5¢ .
| 21:T;205 | 213338 0.00000] 0.25000000] 741! imervalforTebe | Polarization
22[502 145705 0.00000] 0.25000000 10850 F s r
23[Ta205 213333 0.00000] 0.25000000 741!
| |iubstiate|Glass | 1.51511] 0.00000 a
25 9ld e 40| 24 0 FHat wASt=E X|H2
T o
24 §5 SH0[ Xt AH= =} Frit= x-S LIEFHCE
*x o S = = ol ol
g M0l =& WA o] 7187l 1 540 & 7/ H=tof| EotLt HZeHRE
Qo = S = o .
LIEFHE. 712717 0 7tat2 B, & &4 gHeltof| g 54 /IX| Be=hs o
Performance Envelope 7| 5& AIE%t2{H BN AL2ZE Attt S5 HEOHC
* s | -
(5 &5 2N ExE 2E5H &) O OHF Tools M2l Analysis 5H2| |7 0| A
Performance EnvelopeS MEi$HC} CHS} ’8”7} LIEFLIEH A& ZHS A5,
Plot2 2&/6t™ O2fZ, TableZ S5 2f H7F HA|EICL
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=
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Al O|O|] ZXYSIE ** 08 2= (intrinsic stress)**0i| H3slXICt,

= Xp7| FWEA SO Mt utz
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U= SEHO| EH TN # LSHA| E2H SA| MEHS S (shear stress)O| HESHC}
O]l 88 Hat= HE 7IEAE|0|M Z[CHZt EICF
et AH ®ERSEE2 7SRO & 0gfS &0 ALt 7HS ST
Har2 Y Of| . X|(strain energy)E X &SHCH
O] | X|& & L(cracking)O|Lt Bt2|(delamination)?t 7|0 MZ22 EHE ot [f
atEE = ACH
Had || X7t 245 O|g{gt ot =E2 57ttt
X7t 323 2™ AU ™ = mh=0| glg 4= Ut
otE A Z0= 28 A (defect)0| ERSHH
O] ZAgt=2 ®™LHEHO| ojo] & Y 7HEAte|of| =5tLt.
BHEOM D5 S (intrinsic stress)2 M=zt S& 52| EHL = 7P EICE
w2 £ IR S 20 FHY dElE AGECta 7ot
Ol= 7|t 2= B2 O|FX|T 7t2 I 7|= BIK| Q=L
O] IP0M 7l Mol 17 SHol & elo|Cf,
O] ZHE 22 EtM(elastic)0|H 7tSHO|C},
2 #HH(plastic behavior)2 1 2{SIX| Y=L
ALt ™ 2 =z 2| EI7[A F/E0| ré'ﬂam O|.= Material PropertiesOf| Al 2 & BHC}
3| ACt - TSk QAN FSF 9l 3 TIO2 E=n EoR ™<=
edge shear ALt — l';-lo;?‘l-é-dl N Refractive Index Model: |Table ﬂ
' 3c s
strain energy - w2 7tss Extinction CnefficientModeI:| J
S5 01zt o, A Fok
Interng ittance bodel: [Undeﬁned j
HE FeR2 g-Yt UL SEO2 AISEL
A BT B2 F-et B U MOt AL EICH e
Lim_aqrEnpansian ’7
Ofgf Y| &=2 stress =T70i|A EHRSICE Coefficient (ppm/K):
dn/dT [ppm/K):
Young's Modulust GPa tHe|E AHESHH et Mok
oungs Modulus
HEg 5= gich (GP3)
Reference Stress
Reference Stress@t Reference Temperature= H2f2 (GPa]
Reference ’_
1573 E! = 3 O|°|‘E l_1-|'E|'|:|| E‘|O|D:| 23 -H-Qf% Temoerature (C
Surface Energy ’7
oI S30| Y==0|LC}. lm 2!
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O| 2f=2 Reference TemperatureO| A SEl BHOto| S8 ZH O =2 ZHFEIC}
2= 80| 3% 2Lt OfL 2} CHE 53 20 SEE|7| = oot

otof 2SS HEY I A E 7|Eel E4E 21 UCHH,

S 2EE A 22 7PF510] O 7|H 2|9 wiats REET O 2 M

E Y=l Reference StressS 7| Atet 4= QULCH.

O] Ipgol= 7|2e| QHE Al EH0| XArs2=2 =L

2C = MM (Celsius)2 HEA|=ICT,
Edit H|552| Derive Reference Stress = 11= S #tE| HiOlo| =X 2370 2 2

- 1
Reference Stress@t Reference TemperatureS M d3l= 7|50|LCt.

Hl
i
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= Cracking Parameter9f Delamination Factor 7| 4t0f AR EICEH
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oo ot g

t=
|7t ZXHotHE #H O X|7F Z|CH 108i7kK| g == AL
T A = AE Ee| d¥0| I15ts A2 & LT ArdO|Ct
Q| ¥=k 1 )/m2 = 1000 erg/cm?
HZ ClO|E{7} EH|%|H Stress.. =72 A7 2] 88 &= E/Id = UCL

Mmooy o> R ood do

>

£ Ti02 on|=E
FRefractive Index Model |T able 'l

Extinction Coefficient Model | Table

nkk Notes |

LI:::?:DZ::: oss Thermo-optical modeld} 3F
Coeflicient [ppm/K): |1 ﬁ | |
dn/dl (pomKy: |2 —> Thermo-optical model0| 2t At
Youngs Mm[ﬂg'l;;] w
Reference S[tées;] ﬁ

Reference o
Temoerature (C1

Suiface Energy ’_
gy 13
Taper Factor |0

stLto| Material IHYS ¥, “Properties’ A1EH

Stress Tool O A AlE

Reference Stress and Reference Temperature
L= Tensil Stress (+)@! filmOj| A 2] BEE 2T 0| A
x“EI'— LY X4 Ad stress.

I
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Temperature = 82 Ai5t= 2
Deposition Temperature = intrinsic stress7} HO|=l Z% 2
Substrate Thickness / Diameter = 7|t 37|

Substrate material = AA| oto| 7|Tt | =

Stress Tool2 At 817|9|et S % 2| thermo-mechanical =43(0])

Property Glass S102 Ta205 TiO2
Poisson’s Ratio 0.2 0.05 0 0.05
Expansion coefft 7.5 0.55 1.1 1.1
dn/dT 1.7 9 20 26
Young’s Modulus 70 73 120 250
Ref stress 0 -0.5 -1 -1
Ref Temp 0 100 100 100
Surf Energy 0.5 0.5 1.5 3

Stress ToolS AFE2 17| 2|$t Design file 24 (0f)

-
Simple =
Design|| Context | Notes |
Incident Angle (deg) 000
Reference Wavelength [nm) |510.00
x e Optical :
3 Refractive | Extinction 4 Physical
Layer Matesial Index | Coefficient T[';'\j‘;('ﬁs]s Thickness (nm)
| )| Medum|Ax 1.00000]  0.00000
1/Ti02 2.34867| 000037 025000000]  54.28
2/5102 1.46180 0.00000| 0.25000000 87.22
- 3|TiD2 2.34867 0.00037| 0.25000000/ 54.29
4/5102 1.46180 0.00000 0.25[[0000. 87.22
] 5/ Ti02 2.34867 0.00037| 0.25000000, 54.29
Substrate| Glass 1.52083 0.00000
- .
1 .250]]0@] 337.30
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M+ “ Tools > Materials ”

502
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# THO2
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Refractive Index Model: I Tahble

j Refractive Index Model: I Tahble

=]

E stinction Coefficient Model: I Table

n&k Nn:utes ]

Poizzon's Fatio; IEI.EIE
Linear Expansion I—
0.55

Coefficient [pprdk.);

dndT [ppradk.): IEI
Youngs Modulus I—
73

[GFa)

Reference Stress
(GPa) 05

Reference

Temoerature [C1

|1EIEI
Surface Energy
im2) IEI.E
T aper Factor IEI

[ =]

E stinction Coefficient Model: ITat.le

n&k Nutes]

Poizzon's Fatio: II:I,EIE
Linear Expanzion
Coefficient [ppmdk.); I-I 3
dn/dT [pprE.]: IEI
Youngs Moduluz
(GPa) 1250
Reference Stress
GPa) [
Reference I'IEII:I—
Surface Energy
iy 13
Taper Factar IEI

Temoerature [C]

5 Glass

[=l=]l=]

Refractive Index Maodel: I T able

Extinction Coefficient Model: ITahle

h ok Nntes]

Poiszon's Ratio: II:I.E
Linear Expanzion I—
i)

Coefficient [ppr/k:

dnAdT [ppm/K): I'I g ‘

Younas Modulug

=]
=]

o B Ol

" Tools > Analysis >Stress.. "
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=33l
= -
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Tl Designd: Stress EI@
Table | Hotes
> TR -
Temperature [C] 20 . Design O|%
Depozition Temperature [C] | 400
Substrate Thickness [mm] |1 . Temperature (%Ejl 7:||AI_|- 25)
Substrate Diameter [mm] 200
Total Strain Energy (1/m™2] |2.11 « Deposition Temperature (54 2&)
Fadiuzs of Curvature [m) 254
Dieflection [mm) 0.00141 « 7|1 37|
Cracking Parameter 1.05
*
Layer Stresz | Strain Ener Delamination Maximurm |
Mumber | BPa) | Ofmez | Factor shear Stiess
1| 0224 00567 00283 035 =
2 1.23 0965 n513 a.07
3 0224 00567 0541 299
4 123 0965 1.03 16.1
[ 3 B 0224 00567 1.05 171 _

Total Strain Energy= £+ = A A o4 X|0|H intrinsic strain energy= X &HEICH

™
O| Zt2 QUEQIX| &=2IX|

5 S, X7t SAlOf =X 4= UACH

Olz &5 2=l QI Az HZR[0] 2 Ji0] BAE O|F= ZR2f H|=5ICt
=22 00[X|2F MZ o4 X[= Z+2fe| gholrCt

=SEH2 7|HE & IHZE 2|A ot

=& BtZA(Radius of Curvature)

U - ZHH SF (=YF 39)

25 - A0 7 (=T 3)

ot offAd:

griy

2 - 3 M
ECHES > Kb
ECHE - 2 S

d
O] Zt2 23t surface energydi| XI%& 9
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Stress(GPa)= offT 28 LHE 3o =2
intrinsic + thermal §&29| &

Strain Energy= oS Bf2r0| Gt ZE HAO| 7
Delamination Factor= 2|% Et2HS0| 7HX & HH of
Br2[7t Yoje I Wdzl= & 2HO 2%t S HH 0 HX|E Hlwst 24o|Cf
81412 Cracking Parameter@t - AFSHE}

1HC 25| &3 - XA e Itsd 2

1ECtE - 40 Mz

Maximum Shear Stress= BF2HO| 74 XLE|(periphery) Ol A 2] M EHE 8-S o|0|5HH
Off & BtEko| LY 2 Ao Mg =ICt,
Scattering

o] £4 =R BYY o) ABHEE WS oSBICH

— X = —
£ 7t St =7 QUEE 2D AlAtDE 3D Al A
2D A&t — SFLEO| H=0f| 2 AFE

—_ = L=

3D At —» F B0 MHE A2t

AF2E O|= 2E 2 ) Merle ElsonO| 7gtst R 22 ALRDSICH
Ol RHI2 = HBHO| LSt HAZ|E 7HEICD 7 BHCt
2t AR HAETZ|E N2 MEHE £ U AREX] 42 =2 QO

HEZ|= o2 Y 74X T2t HE A EICh
CH2{2] RMS HE 7|
CtAz| A2 HO]

Hel AEY|

NG
o
g2 g2 20

—

CRONONE

2
oL = 2| RMS H%! 7| G(r) = &7 exp (_ m) + 83exp [— (c%) |
oL & 72| &2 £0]

*5S = TH72[ RMS HE7|
‘0S = g &2 20|
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2 AHZE (incident angle)
Ak

b2} (scatter angle)
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—

ot& (wavelength)

2D Al AHO[ A
3D AlAHO A
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A/
=1
T
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ARS (Angle Resolved Scatter)

BTDF (Bidirectional Transmittance Distribution Function)

BRDF (Bidirectional Reflectance Distribution Function)
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2D

Scattering Parameters

ertical fwiz | Boughness

=

Plot

|Scatler Angle [deq)

Automatic Scale v

F axirmum 4 alue lstli
MinirmLm Walue ,907
Interval for Plat ,‘I'ji
Interval for T able ,57

Tahle

Lancel

Scattering Parameters

Horizontal Auis siz] Roughness

LE b Bk LE

Plot
|LoglTransmitted ARS) |
Automatic Scale [v Folarization |P-» P *| [ AddtoLabel
M axirnum ' alue IDi Context: |Mormal = | [ Addtolabel Table
Minimun % alue lmi Inzident Angle [deaq) IDDDi [~ Addta Label =
Interval for Plot |17 W avelength [nm) IW [~ Add to Label Cancel
poo ¢

M| 2= (Vertical Axis) 8%

O] &oilA= dej=2| Y=0f OffH HO[HE BEAIZX|] ZFLICE

oAb HESE ETLE| A2H(Transmitted) EE= HHAFEL At2b(Reflected) & A EH,
<EA| THQ|: ARS(ZHE B A2H 2 EA|ZX|, OFL| ™ 2 (Logarithm) Z24S FEX| MEH,
&t HEl: BIDF(F 2t 2% &) £= BRDF(EHA 22 oh) & MEL
g4 QAUALZ A s ME 53
P->P P-HE P-H& AL LHO A A4t
S->S s-Hy S-HE LUALH LHO A A ALE
_ _ z=24ulo| T 0| QAN T}
! Il = t t
_ _ z24ulo| IO 0| QA T}
il il = o [l =N
‘P->P/S->S: HE HE7F FX|k[= dF=, LUt JALH LYo M| AtgtE S O
P ->S /S ->P: H&0| WXHCross-polarization)t| = 4 <. 0| AH0|M = At2tEZ A ASH=

M
[y =
HH XA 7 e FAHOM 90k 2| HE HO|2h= FO| Zag L,
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Scattering Parameters x

Horizontal Axis | Wertical dwisf Foughness

Long Range RMS Roughness [hm) |05

Long Range Correlation Length [nm) {2000

Shart Range RMS Roughness (hm) |0 49 %

Short B ange Correlation Length (hm) (200 Cancel

7{E7|(Roughness) & 4Hd

SAHAHE 4 dol: £ AHEY|9 FE[H #=X|(rms HE7|, &2 20| 5)F AELICt

42 R EH: Plot HHES FE2W F 7HX| Rl 4t2H0] SA[0| 2= = LtEHEL(C
Correlated scattering (&3 t2h: ZF T2 AE7|7F M2 AT O YlSH= Atet
Uncorrelated scattering (H| &2 4tgh: 2t 50| ZE X o= QtE= F2he| Atgt

2. A2E A A O A] (2D vs 3D)
O] MMOME= -0 et 27 EA A2zt =X 20 &L T
2. * XU 495 EQ0| A TE{(LWPF), 600nm It%, p-Ha =& A}

FEY ZdoMef M2t ZEE Y OdgjZ S22 HojFL Lt

1,
N

w
o
X
im ™= @ O

1]

% H

3D Calculation):

CEHel SEAEQ (o ohEnt gArhE AEY = ASUCH

OlAl: @2t S Lot A Ao =+ AtZEo| B Z}(Variation in incident angle)**& 3 7}5}0
A0 MHE At HolE PME ez HOojFL(C
Longwave Pass Filter (L(WPF): 32 Ot&2 XSt 71 obE ot S0kA[7 | = 2H
Normal Incidence: 80| EHO| =X (0L)22 S0|2= HEfE TELICL

o Sle s

49 Layer Longwave Pass Filter: Log(Transmitted ARS)

0

Scatter Angle (deg)
-100 -80 -60 40 -20 0 0 40 60 80 100

Correlated
— — —  Uncorrelated
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E=3 [EOR5s

i a9 Layer Longwave Pass Filter: Log(Transmitted ARS)

49 Layer Longwave Pass Filter: Log(Tranzmitted AR 5]

=2
=

14 &F
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Al

AL A AAEXH A

o/ajgt/ct

L|CF.

=35t
SR=|

= 7: ChSat 20| ME=toho] A 4h0f 7t

b (Transmission): A| 25 S1}510

£} A3
H
e

FAL 2k2F (Reflection): A|2 EFHO|A &7 LI7HH

Point data)

kg (

2 (G)oilA 2|

E
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ARS

Area data)

(

o g

Ab2}
—_

t

S5 P20, ~ 0,)]

Integrated Scatter
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