kU
om
nx
a
s
%)
3
C
)
(@]
>
mjn
Ok
1o
ikl
o
a
>
MHE
2
o
-
i
=
=
rot
0z
kU
m
=
Yl
=2
x
ne
0z

2et ol CADRt 20| HFHE 0|8¢ 7tdel 2AE Sot A dite

Zitet Hul, 0| 0] 7+53H] Al

o
12t
o
mjn
M
el
o
o
112}
oy
=
n
=
o
>t
£Q
rir

SAL RIAOIEO|M "FQ YE AR http://www.thinfilm.co.kr/images/cl.pdf

i File [dit Tools Options Wirdow |lelp |

M

Ea Layer Lungwave Pass Filler

\I Lontes: | Matss |

. M layer | ongurave Fazs Filt=r | ng(Transmited ARS)

K . A | ayen | angaav= 2azz Filkare | ag[Tranzmitied AFS)
Felractive | Exfinction

T - | =1 F |nces | Coefficisrt

x el L Bun bk i 10003 0.30000)
- Bl PR, H 22917E[  0.J0000)
e E—§ - 1 : 74800 O

220178 0.20000)

~ ' E 2t Ao ;
_,N__ I yot asz Filker: Tiansrrittar

B0 €00
Wavelength (nai)

Feady NS

Copyright © C|X[ZA2}A] http://www.rf.co.kr




@
(s

2 57 Data

=% &= Sample A|E Data

—

<4

M

Pl

Kl

Of

- Layer

- Thickness

Copyright © C|X|Z2tA http://www.rf.co.kr



T

F 2 H

(SM LUE2 o= Uiwes HA Hi2tH B0 mat 40

ra

F9 ARY

rot
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59| Active Plot
Active Plot2 CtE ZXHOZE E49| Plot0| 7ts
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Incident Angle (deg) 0.00
Reference Wavelength [hm) |600.00
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Spectral data & Measurement conditions HIE 2 HO =

get g Ats =

The Optical Constants tool now includes a directed data entry and automatic parameter
extraction. When a new Optical Constants is started, you will be directed to enter the files
containing the spectral data and provide information on the measurement conditions.

After this data has been provided, the tool will attempt to automatically extract the optical

constants. The best result will be displayed. Alternative results are also available for review.
Once the process has completed, the Optical Constants data can be edited in the usual way.

File Tools Options Help

1 New » Design
= Open... Ctrl+O Material
Open a Copy of .. Optical Constant
Open Material... Table
Open Reference... Stack
Optical Constants X F
Measurement Conditions

This tool derives optical constants for dielectnic mateniale. The spectrometer measurements must show interference
fringes.

Enter the measurement conditions on this page. On the nest two pages transmittance and reflectance data can be
imported. Either transmitance data or reflectance data must be present for optical constant extraction

Incident Angle [dea) II]
Folarization: |F' b
Tolerance (%) IU.E

Cancel | Back Nest

CI X3 2tA _www.thinfilm.co.kr_ & S A}
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— B3] optical Constants >

= Import Transmittance
-~ Scale Range [Magnitude)
Choase Data I ‘ C0-1 & 0-100% Remaove Data |
Cancel Back |
i [ 1 |
EF optical Constants X

Import Reflectance

‘- Scale Range (Magnitude] -

Choose Data | C0-1 @ 0-100% r gmﬁg Remove Data |

Cancel Back l

- Optical Constants * ;

Substrate
Either a material from the database or measurements of the uncoated substrate can be used to provide the

substiate data. Select a material from the dropdown list or check Use Spectrum to add measurements, then click on
Next

The substrate will be assumed to be transparent if only transmittance data or only reflectance data are provided.

Use Spectrum |
Smooth Spectrum [
Maternial Im
Thickness (mm] FIJ_

Cancel Back
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Thickness Profile

Design (in the Tools menu).

%~ Essential Macleod

File Edit Parameters Performance | Lock/link | Tools Options Window Help

DI a@| ek G @ O Materals
Browse Materials Library...
Browse Online Materials Library...

Design | Contest | Notes | s Compact Design
{Incident Angle (deg) [0.00 Analysis v

| Reference Wavelength (nm) [500.00 Design Tools

Lover | Matei | Fiohiactive | Edinctio |0 s proile..

Medium| A 100000, ooop  sensitivity 4
i 710 M p—
sz T gon  SUbseenk&T.
e T —
3[sioz o
3[Tin2 223175 000000 0.25000000] 6545
Inlcine 1 ARONQ| nAnNNNT N RANONNN | 107 oo

| - 1 1 II
lo+ Thickness Profile Parameters >

End Layer: |21 Cancel |

Thicknesses:
000000
1a 0.00000

21 Layer Longwave Pass Filter: Thickness Profile
Physical Thickness (nm)
120 ; B T TP
100}

80} +- .
BTERBEREEREERERERE =
601+ - ‘ L M osio

401
20

0
1 23 456 78 91011121314151617 18192021

Layer Number

T T TATTIA = A e T T T ac T
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Index Profile

Design (in the Tools menu).

- Essential Macleod
" File Edit Parameters Performance | Lock/Link | Tools Options Window Help

A a@lo I ek Eee & Meers
Browse Materials Library...
Browse Online Materials Library...

& : Refine
Desion | Cortest | Notes | |sk Compact Design
Incidert Angle [d=g) 0.00 | Gl '

Index Profile...
Thickness Profile...
| b | Medium|Ai Sensitivity »
gs Load ZEMAX Coating File...
02
4502 Substrate nk & T...
5/Ti02 )
5/Si02 DWDM Assistant. .
7[Ti02 I :
8/si02 [T el
g[Ti02 223175 0.00000]_0.25000000 8545
inlcne 1 ARena N ARARAT N IRANANN, 1 aa

'+ Index Profile Parameters

Show Medium v

Start Layer. |1

Show Substrate [v

End Layer: |21

=200 0 200 400 600 800 1000 1200 1400 1600
Physical Distance from Medium (nm)
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Select Materials

Select Materials ( Edit menu of Designs )

Design | Context | Notes |

Incident Angle (deg) 0.00
Reference Wavelength [nm) | 600.00

. g Optical Physical | &
Refractive | Estinction Thickress | Thich

Material ;
Coefficient (FWOT) {rm)

S Materials lineS AMEH

£5.45

3|Ti U 25000000
4/5i02 1.45808 0.00000] 025000000 102,88
5|TiD2 229175 0.00000| 0.25000000 65.45
B|Si02 1.45808 0.00000] 0.25000000 102,88
7|TiD2 229175 0.00000] 0.25000000 E£5.45
8/5i02 1.45808 0.00000] 0.25000000 102,88
9|Tioz 229175 0.00000| 0,25000000 £5.45
10/5i02 1.45808 0.00000] 025000000 102,88
11]TiD2 229175 0.00000] 0.25000000 B5.45
12/5i02 1.45808 0.00000| 0.25000000 10288
13 Ti02 229178 000000 0 2EA0O0NN ER 4R

500000000] 188327 v

File ~Edit Parameters Performance

Undo Ctrl+Z

Redo Ctrl+Y

e sz 270| 25 Mefo] guct
Copy Design

Copy Layers  Ctrl=C

Copy Thicknesses ’

Paste CtrlsV

Paste Design
Paste Thicknesses v
Paste Columns

Design | Context | Hotes |

Incident Angle [deg) 0.00
Insert Lmr Reference ‘wavelength [nm) |600.00

Nalats | auar

Lover | Mateiat | Pefiactive

1.00000
2 291 75

-_ o 25505000
51 1}

1.45808 0.00000! 02
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Edit Parameters Performant

Undo Ctri=Z
Redo Ctrl+Y

d Cutlayers  Cirl+X
Copy Design

=3 Copy Layers Ctrl+C
Copy Thicknesses »

T4 Paste Ctrl+V
Paste Design

0l
00

Paste Thicknesses »

Paste Columns

Select Materials

Insert Layers

Delete Layers

Reverse Layers

Reverse Design

HH  Formula...
Generate Rugate...

Generate Design
Scatter Model »

Scale Thicknesses..
Match Angle...

Global Edit...

siet 22 HE (Edit Materials )

i+ Replace Materials

Select new matenals to replace the current

materials.

Current Matenal

New Material

At

Si02

Design | Contest | Notes |

Incident Angle [deg) 0.00
Reterence Wavelength [nm) | 600.00
i et Optical Physical | A
Layer Material Rﬁm"e Eggim Thiiness Thk:{kmness
[FwOT) (nm)
Medium | Air 1.00000 0.00000
=Rt 229175 0.00000 0.12500000 3273
2| Na3sIFE | 1.35000 0.00000] 0.25000000 111.11
3 Ti02 2.29175 0.00000] 0.25000000 £5.45
4| Na3AlFE 1.35000 0.00000, 0.25000000 111.11
5/Ti02 2.29175 0.000000 0.25000000 £5.45
B Na3alFe 1.35000 0.00000] 0.25000000 111.11
7|Tio2 2.29175 0.00000, 0.25000000 E5.45
3/ Na3AIFE 1.35000 0.00000 0.25000000 111.11
9|Ti02 2.29175 0.000000 0.25000000 5545
10| Na34lFe 1.35000 0.00000 0.25000000 1111
1|Tio2 2.29175 0.00000] 0.25000000 £5.45
12| Na3AlFs 1.35000 0.00000 0.25000000 111.11
13102 229175 O O0000, 0 25000000 ER 45
500000000] 176563 v
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Context0| empty layer €7

Agie Materials
Agile Material Material
-
k= 21 Layer Longwave Pass Fifter

Design | Context | Notes |

| .QEIS'EII'I.

~ Context
S
Delete |
- Add Context bt

Ag| Contest Namel ~ [tes{

Context ' 'ﬂmesﬂ -

~ Context

test

:I Addl

Nomal i Delete

Agile Materials

Agile Matenal

M aterial

Air -
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Table | Motes |
Design 21 Layer Longwave Pass Filter
Reference ‘Wavelength (nm) | 600,00
Incident Angle [deq] 0.00
*
Wavelength | Reflectance | Transmittance | Reflectance-Phase | Transmittance-Phase A
[nm] %] (%) [deg) [deg) |
4000 51.871664 44, 787083 161.4758472 £3.124932
4200 53.2103%6 44, 836890 162229789 -115.212404
440| 33792841 B4.645502 149262548 43640861
> MEE] 0504523 88458001 147610335 163522329
480 67678110 31.685918 -166.705334 72082112
500/ 80385092 19.351620 173477937 81.466548
520, B6.108335 13.612431 166.942329 -106.958180
540| 99.765705 0.199319 -164.502233 -70.573057
560 99930281 0.046863 -153.145821 5E.634824
580) 99961635 00268754 143117276 -44.713299
B00| 99968128 0031872 -132.848260 -32.929406
620| 99.918757 0.055268 -121.36E500 -20.254103
40| 99.759229 0141342 -107.531228 5.681755
BE0I 99242057 0.541360 -89.066338 12639223 ¥

Design 21 Layer Longwave Pass Filter
Reference Wavelength [nm) | 600.00
Incident Angle [deq) 0.00
*
Trarsmittance | Reflectance-Phase | Transmittance-Phase | A
(%) (deg) (deq]
44787038 161.478472 £3.124992
44 836830 162.223789 -116.212404
b4 B45502 149.262548 43 640861
88458001 -147 610336 163.522329
31.685918 -166.705384 -f2.082112
19351620 173.477937 81.466548
136124581 166.942329 -106.958180
0199319 -164.502298 -70.573057
0.046863 -153.145821 56634824
0028754 143117276 -44 713239
0031872 -132 848260 -32 929406
0.055268 -121.366500 -20.254103
0141342 -107.531228 -5.681755
0.541360 -89.066338 12639223 ¥

Sl S Header
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Edit |Tools Options Window

Undo Ctrl+Z
Redo Ctrl+Y
4 Cut Columns Ctrl+X
Copy Table e dhAl M
=3 Copy Columns Ctrl+C
2 Paste Rows Cirl+V
Paste Columns E
insert Rows i 2 Layer Longwave Pass Filter: Performance
Delete Rows... 3 Table | Notes |
: Desian 21 Layer Longwave
SO FSLROING, i Reference Wavelength (nm) | 600.00
Sort Descending L Incident Angle [deq) 0.00
Transpose... : —
Wavelength Re
Columns... (rim)

Set Independent Column e .

Delete Column 7 97.216213

Read Only

282 Y20 26 FLIL.
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=
=)

Table It =2{ & 7|
( Transpose )

_n_ Layer Longwave Pass Filter Performance

Table | Notes |
Design 21 Layer Longwave
Reference Wavelength [hm) | 600.00
Incident &ngle [deq] 0.00

Transmittance

93548117
93.015462
97.216213
96.701013
96 916091
96565018
96207191
95.048337
95.769566
95809192

96.712327

94.428783

M dez HEE O EoFLILE

Table FileO| €&l

DOIS
Undo

SEHOf M

Options  Window
Ctrl+Z

% Redo Ctrl+Y
# Cut Columns Ctrl+X

Copy Table
=2 Copy Columns Ctrl+C
2 Paste Rows Ctrl+V

Paste Columns

Insert Rows...

Delete Rows...

Sort Ascending

Sort Descending

Columns...

Set Independent Column

Delete Column

Read Only

i~ Transpose Table

[ Column

1 contains headers

v Include

table headers

x |

Cancel |

AE SK

T127 Laver | Wova Dass Fitar: e
Table | Notes |
Design 21 Layer Longwave Pass Filter
Reference 'Wavelength (nm) | 600.00
Incident Angle (deg) 0.00
Column 3 Column 4 Column 5 Column B Colurn
840 800 760 860
.384539173160525| 2.78378702590389| 3.01560178229311] 3.0833093363146) 3307401
99.0154618268395| 97.2162129740362| 96.7010127038855 96.916090B636855 9669255t
155.012704243227| -143.110809176131| 793.8930589755237| 164.534461304363| -174.9182¢
110.279037978791 35.009604315408|  -53 795026646407  144.011756713902| -126.4933.
CIXI 2 etAl_www.thinfilm.co.kr_ S & = At



Brightness to the color patch

Color Parameters

{ Source:

F -
Observer:

CIE 1964 ¥
Mode

Transmittance *
Polarization:

=] -
Context:

Mormnal ']

Incident Angle [deg)
M anirmum: !D_
Minmum [0
Intesvak il]_
™ Show White Paint
IV Shaw Color Patch
I~ Absolute

Y Level

[ Show Taigets

Plot | Table

Plat Type:

Tristimulus XY ¥ |
# Axis Parameter:

Trigtimulus 2

Y Axis Parameter.

Tristimuluz v - |

Active Plot I

Close

x

21 Layer Longwave Pass Filter: Color Patch

E=3 EoR ==

I~ Color Parameters

Source:

A - |
Observer:

CIE 1964 - |

Mode

Transmittance * I

Polarization:
Fl - |
Cantext:

Normal v

Incident Angle (dea)
Maimum: ID—
Minimum: [0

Interval: IU_

™ Show White Point

¥ Level |

[~ Show Targets

Plat | Table
Plot Type:
X Ais Parameter.

Tristimulus »

Y Axiz Parameter:

Tristimulus hd

Plot |

Close

Cancel

Errors »»

- 21 Layer Longwave Pass Filter: Color Patch

=8 =R =X

Brightness?t 2t HEl Color Patch
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1) o &5 (nkd) M=
=&l EH/HIALE 0| Excel, Note S22 XM E DataS E-8310] 715 Azl
U= Envelope HA 2 2 3|T SHO| datat=(nkd)E AE8H FLCH
& optDatas EIrEEE]
Data] Tranzmittance ] Heflectance] Substrate Tranzmittance ] Sul%rateﬁeflectance 1 Optical Constants Table ] ElpticaICc-nsta..-'\J
Wavelength | Walud Tyge Data Source
*H \__/
|
\ /
\/
')
2) Reverse Engineering ( & &4 )
A MZ = (Sample)2| SEE Fut/PtALE Datas YUHSIH Z2O-MOM 24,
AL X5 2 Z Design Files M50 =& 7|5,
E Reverse Enginser ‘i‘

Choose Design

To begin reverse engineering, first choose a design to be adjusted to meet the
measured performance. Click on the Browse button to select the design file.

| 'when you have selected the design, click on Nest

LCancel

Browse.

o

| Design File StLIE ‘44

Copyright © C|X|3 2t http://www.rf.co.kr



B Reverse Engineer [T |

Add Measurement

Wavelength Walue AEI X-” I_II-%(Sam ple) 9—' ;g EI_I
q

Choose Data... | —%—J__II'/Hl_I'Al'% Data OI:I Eﬁ

 Scale Range [Magnitude] -

Measurement Type | Transmittance - 01 &+ 0-100%

Incident Angle [deg) 10
Polarization: iF' -
LCone dngle [deg] |0

LCancel Add Anather Meazurement

Finizh

D Targets
‘ P Simplex HEEE= &E3 3
|2 Opmee, 5 9 712 S 40| 2
| ap Simulated Annealing... MEl AF2O| 7S BHL| O}
!_-FI Conjugate Gradient... N .
i 0B Quasi Newton.. £73| Non Local Refinement=
i b Needle Synthesis... ZXst ME| 0= 2o]ofel =2E= HEO|
|[p Differential Evolution... 7ts5tH Simplex, Optimac, Conjugate Gradient,
i P Mon Local Refinement... I = Quasi-Newton %Xzt A S EiX¥ o=z
M|, 245t =[&o| CXel=
== e gAYt
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4) Z| A Q| Materials Data 2221 X| &l

Online Materials LibraryZ} 0| M 2|d = UpdateE Z|4Q| E& Datag 22022

= —
4top 220| 7ts TL|CH L3 Cauchy ModelO] 20| HEE|&= EY &3 22
(E2t2E = /2] )0 Cauchy == Sellmeier Model& H-83}0

Crastn getot 22 H0[H AE0| 7Hs= Lt

Materials Library: Online b

S1770 2522 22|50 B2lEe +H /el =

Search-

I

Find I

Group

+ Agile

+ COGM

Caming

Dielectics

=]

HOYA

HOYA Color Filters

tetalz

Mikon

Mon Dizperzive

Ohara

Organics

Schott

Schatt Filter

Semiconductors

Standard

Sumita

=

B T T T I o o e e e e O [ [

Thermal

6) Ctet 24 =

| Tools | Options Window Help

5) 2Xsh 2740 CIXIOIS 4412 0 8310) ZHEHsA| A 2|

(Generate Design & Generate Rugate )

> X
T
12}
Ot
nx
v
P!
[
mjo
+
1z
mjo
o
ol
Of
L
e
rel
Of
X
mot
>
$0
rr
N
or

& Materials
&3 Substrates
Browse Materials Library...

Browse Online Materials Library...

Refine

Compact Design

o
[— Analysis ]

| k& Admittance... \
Dresign Tocls Reflection Coefficient...
Index Profile... Electric Field...

Sensitivity

Load ZEMAX Coating File...
Substrate nk & T..
DWDM Assistant...

Scripts...

- _‘| _." A .a.“_‘?. ..I _:. - i

T 97tX|2 4 tools

¥

3D Electric Field...
Absorptance Rate...
Total Absorptance..
Performance Envelope..
Stress..

Scattering } »
k /
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7) Error ToolsE 0O|-&%t Merit Figure 7| &

—
o A S I i+ fi =) Sk oA =S = Q
X A CHS & X[ (Merit figure ) &0 & = UE 7| S22 HA LIE2
— -t -t
Z2O% Sh= tfF oA " 7. Error Tools #1 SHAI 2.
. Thickness P ok E=SEE ]
: Thickness MinirnLim Index Index Standard s
Material tean Emor g‘aﬂd?'d Thickness |kean Emor Dreviation CiE HIlEHE“&l
eviation
» 2‘_'1%’:22 g g g g g Plat M erit Figure
011073
StTa;iglt‘iacs 011073
011073
Mumber of Cases: 110 ™ Include Lacking 011073
v Include Thickress Ermors ™ Include Links Color

[ Include Index Errars [ Independent Index Erors

[~ Keep'worst Designs urnber to Keep: 15

Statistics Table spectra stored in:

| Choose...

Statistics Table color data stored in:

| Choose...

Carcel

8 TX ¥ ME 2Y LR XS
Of2j et 20| C}Fot Reference ZE & LHAUO| S0 HZ ASXAOAZ EA
Z213 87 B8 HsotA oo MAXSE BH0| Yt 0|F SHoME oA
DA EMO| M2 M X2 KPS HES +5 ASLICE

le+] Chevron Coating.dds 0=

-] Edge filter after Thelen.dds L. wo Layer Broadband AR.dds

fa] Cube polarizer.dds ls| Three Cavity Marrowband Filter .dds

iis] One-Three Stack Transform Example.dds [2+| Rugate Unapodized.dds

Ies] Chirped Thickness Modulated Design.dds lee| Rugate Apodized dds

fes] Amplitude Thickness Medulated Design.dds lia] Reichert.dds

fs] Rugate from Medium v10 nd.dds

les] Rugate 2.dds

{5+] Rugate 1.dds

fix| Simple DWDM design.dds

ies] Non-polarizing beam splitter in airdds

x| Advanced DWDM design dds

o] Gain Flattening Filter.dds

| Wideband AR £00-900nm.dds
Wideband AR 400-1000nm.dds

Wideband AR 400-1000nm with 5i02 dds

Wideband AR 400-1000nm with Halfwave Layer.dds
W Coat.dds

»| Two Layer Broadband AR.dds

i L“ L" L” L'l

i+] Quarter Half Quarter dds
ls] One Layer AR.dds
__», Mon Polarizing Short Wave Pass Filter.dds

«| Mon Polarizing Cube Beamsplitter.dds
i»| Mon Polarizing Beamsplitter 2.dds

FEE

&= Non Polarizing Beamsplitter 1.dds
=] Four Layer AR dds

lia] Chirped Reflector 2.dds

is] Chirped Reflector 1.dds

les] 49 Layer Longwave Pass Filter.dds
] 21 Layer Longwave Pass Filter dds

Copyright © C|X|3 2t http://www.rf.co.kr



9) tlz[d =2 EA ol H SfMstr| 22 Adt=E M-S
e, 858 5 39X 50| HtgE Satd Aoz o 2= Z2
MElE =2 Z2aE 23443 JeiZF 2030 27 0f tiet sfdS o2 & A si=H
sie A== PT W= E0| 0l L|Ct
10) CHYSH =% Data Model
£ Na3AIFS S o == Cauchy, Sellmeier, Table Z&5}0

Refractive Index Model: | T able -
Cauchy
Sellmeisr

Takla

E stinction Coefficient b odel:

4|9

Drude, Lorentz, Drude-Lorentz

Refractive Index Model =7} X| €

Internal Tranzmittahce Mod

" | Drude
Lorentz
Drude-Lorentz

nik | Properties ] Moles

Puoizzon's Ratio:
Linear Expansion '7

Coefficient [pprmK.):

dn/dT [ppm/K):
Toung: Modulus li

[GPa)
Reference Stress ——————

=gt

11) &t 2| Bt == =t

Add to ZEMAX File

= 1074Q| Ef =21} Bt Qio] Az meY Shincron CSV File
W0 75t Dol QAo et §ol = LinkSIM Filter File..
Tte 7t L CODE V Sequence File ..
Lo 0| @70 mhaf »o| = mbed =B FRED File...

FIE JtsEL T

Hitachi spectrometers®| uds ILt2, ZEMAX2| 7+ BT coating.dat Lt

Applied Multilayers File...
VirtualLab Coating Data File
FilmMaker Design...
FilmMaker Design Materials...
Spektrum Design...

T 53 7}

or
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12) & Medium Type & H
AA mtdof ofzf 22t Z0| HO[o{E "Medium Type “ 80| 75510
SO g5t g, MESHA A7t 7ts gL

i s Graded, Parallel
Design | Contest | Notes | catter, Graded, Parallel ,
Incidert Angle [deg] 0.00 35 72| Medium Typeg

 Reference ' avelength [hm) | 550.00

CIXtel oM B2 2780| 7Hs5H0]

Medium Type Lar'l"e b aterial Heifr:‘;';:% I:E;:g =0 £ 10 W2 LA 7 7t 'c;l- L|C}.

Incident it Too0o0] | X 0| 2 Q| Parallel 2| Multicoating=
=] 7[502 145992 | | &8 T 9=
~|  2|Hi0Z Ta2910] | BT O| Stack 7|52 0|28l MAHZ

3(5i02 Tds53z] | ==2) IS 0l8oto 2H S
4Hi02 192910] 1 St AL Ol AL
a Lt ot =71 UELICE

. : ].

13) Spectometer/Ellipsometer &8 Data &&

Spectometer/Ellipsometer 58 data fileS HIZ 250 & ApE AAL =5 7|

File Tools Options Help
j o ﬂ;‘ -

Extract Substrate Characteristics =

Erter Data

Spectrometer | Ellipzometer

-Uncoated Substrate
Enter the elipsometer Psi Data File:
filez containing the | T
measured uncoated

zubztrate pzi and delta Delta Drata File:

here.
| Browse

Cloze | 4 Bac} ‘ Meut > |
I
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