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Intention of the calculation tool

Overview on the functions of the Excel Spreadsheet

= The calculation tool is intended to use for visualizing the optical reference values of our glasses.
Internal Transmittance, Transmittance, Optical Density and Extinction data can be displayed as a function of
wavelength and a desired thickness.

= The internal transmittance data is listed from 200 nm to 5200 nm.

= Some values for the color analysis can be calculated as well.

= The spread sheet offers the possibility to combine and compare several filters in respect to their optical properties.
= The user may add spectral data of filter functions as a target.

= The user may add spectral data for a user defined light source for color analysis.

Functions that are not present

= This tool is not designed for optimizing the design process of an optical system.
= The data base contains only typical transmittance data. There are no tolerances given in this tool.

=  This tool was composed with utmost care, however, there is no guarantee on the correctness of algorithms and data.
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Copyright: © SCHOTT AG 2017

This calculation tool is protected by federal copyright law and international treaty. The copyright holder
retains title to and ownership of the calculation tool. National copyright law prohibits you from making
any copy of the calculation tool for any reason, without the written permission of SCHOTT, except that
you may copy the contents of this calculation tool disc for your own research, teaching, and
communications use.

Data and programs contained in this calculation tool are owned by SCHOTT, any request for permission
to use them for commercial purposes must be directed to SCHOTT.

SCHOTT makes no warranty of representation, either expressed or implied, with respect to this
calculation tool including their quality, merchantability, or fitness for a particular purpose.

In no event will SCHOTT be liable for direct, indirect, special, incidental, or consequential damages
arising out of the use or inability to use the calculation tool even if SCHOTT has been advised of the

possibility of such damages.

SCHOTT reserves the right to change the optical and non-optical data without prior notice. This
calculation tool renders all previous versions of the tool obsolete and was composed with utmost care.

Mainz, February 2017
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Language

SCHOTT Sprache /language:

2017

Single filter
Data input

CIE diagram
CIE data table

Ti diabatic
T _diabatic

i Only on the first spread sheet ,InpS* you

r

Gotcal densit can choose your preferred language.

Combination of filters
Data input

Ti diabatic

T diabatic
Tili

Ti normalized

User defined curves
Filter
Light source

Results
Data table

Copyright

| InpS | CIE diag |
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Menus and Overview

J All spread sheets have the same menu bar on the left ]
SCHOTT ——— %P

2017

5mg|eﬂrlerbmm - /[ AnaIyS|S Of a Slngle fllter ]

L

CIE diagram
CIE data table

Ti diabatic
Tinear Analysis of multiple filters or combinations of filters ]

Combination of filters
Data input = . .
User defined input for

T diabatic

Tiear = own filter curves
= own light sources

User defined curves
Filter
Light source

Resurs J Results as tabulated data ]

~opyright '

Note on copyright ]
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Navigation

Navigation is also possible with this bar
In green marked fields inputs are possible
Blue marked fields show the transmittance

| » | InpS | CIEdiag | CIEdata | TidiaS | TdiaS | TilinS | TinS | ExtS | DS |MAPEY| TidiaC | TdiaC | TilinC | TnormC |JUsery Nuserllighty| Tau_idata | Copyright |
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There are 9 sheets for analysis of a single filter

SCHOTT

Single filter
Data input

CIE diagram
CIE data table

Extinction
Optical density

Combination of filters
Data input

1
Ti normalized

User defined curves
Filter
Light source

Results
Data table

Copyright

Data Input

CIE diagram
CIE data table

Ti diabatic
T diabatic
Ti linear
T linear

Extinction

Optical density

defining the language for annotations
defining the filter type and its thickness
defining the light source for color analysis

color diagram and results of color analysis

diagram for internal transmittance in diabatic scale
diagram for transmittance in diabatic scale
diagram for internal transmittance in linear scale
diagram for transmittance in linear scale

diagram for extinction
diagram for optical density

» InpS | CIEdiag | CIE data | TidiaS | TdiaS | TilinS | TlinS | ExtS | DS |'InpC | TidiaC | TdiaC | TilinC | TnormC |fUser | “userllight| Tau_idata | Copyright .
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Single filter: Data Input

SCHOTT

Single filter
Data input

CIE diagram
CIE data table

Extinction

Optical density

Combination of filters
Data input

Ti normalized

User defined curves
Filter

Light source

Results
Data table

Copyright

Sprache /language:

Select by drop-down : llluminant type

Calculation of single filter with colorimetric evaluation

Select by drop-down : Filter type
Input: Thickness d = 3,000

KG1

Select a filter type from the drop down menu
and define the thickness of the filter.
Your filter combination or user defined filters

are at the end of the list

llluminat type

c CIE standard illuminant C

330 420 460 500

540 580 820 660 TOD 740

wavelength in nm

730

Desired color locus

NVIS Green A
u'= 0,088
v'= 0,543
radius of tolerance r = 0,037

e
Select a light source for
Lthe color evaluation.

Graph of the spectral distribution of the
emissivity of the chosen light source.

Select a NVIS color
(acc. MIL-STD3009)

Dr. Ralf Biertumpfel, February 2017
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Single filter: Transmittance and internal transmittance

/The diabatic ordinate )
is not an Excel

function. These are
separate data sets.

The linear scale is

\turned off.

() =P (D)

0.90 \ —BG3
m \‘\LQ d [mm] = 2,00
0.80 \ ]: P = 0,92
0.70 \ The calculation tool uses a constant reflection
0.60 | \ factor P(1) = P to convert internal transmittance
0.50 \ into transmittance: (1) = P - 7;(1)
0.40 \
2 \
-‘E’ 0.20
: \ N
g 0.10 \
" 005 \
0.01 \ I
1E-03 ’
1E-04 \ ’
1E-05
N SCHOTT
1E-08 \ / glass made of ideas
1E-10 . . '
200 3 500 600 700 800 900
wavelength In nm Cut off wavelengths are
UV cu¥off wavelength of the spectral transmittance =  285,9 nm IISted if Iitis feaSIbIe'
Vis cut-off wavelength of the spectral transmittance = 4411 nm
Red cut-off wavelength of the spectral tfransmittance = 713,6 nm
IR cut-off wavelength of the spectral transmittance = 1082,2 nm

i (TinS /ExtS DS /InpC .~ TidaC . TiinC . TnormC “User .~ user light

Dr. Ralf Biertimpfel, February 2017
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Single filter: IR data and changing the wavelength range
(1) wavelength change for diabatic scale

=—RGY
0.99

d [mm] = 1,00

0.98 =
0.97 AN P02
0.96 ,’ AN

0.95

0.90
1. Setthe wavelength I \\
where the diabatic 0:80 N\

0 0.70
ordinate should cross N\

) 0.60 N
the abscissa. 0.50 f

0.40 AN

0.30
0.20 N\
0.10
0.05

\ oo [T L]
et SCHOTT -

1E-05
1E-08 glass made of ideas_|
1E-16 ' '

0 300

20 400 500 600 700 800 900 1000 1100 1200
wavelength in nm

diabatic scale starts at 600 nm
Vis cut-off wavelength of the internal transmittance = 711.3 nm
IR cut-off wavelength of the internal transmittance = 10959 nm

inter
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Single filter: IR data and changing the wavelength range
(2) change of wavelength range

~

Use a right mouse button
click on the wavelength axis
(abscissa).

2. Select the option to change
the axis )

Achse formatieren

Achsenoptionen ¥  Textoptionen
0 =
o Qo= ol

4 Achsenoptionen

Grenzen

Minimum 600,0

3. Set the min and max values
for your wavelength axis.

aximum 5300,0

Intervalle

Hauptintervall | 5000

Hilfsintervall 100,0
Vertikale Achse schneidet

@) Automatisch
Achsenwert

Maximaler Achsenwert

Anzeigeeinheiten

Logarithmische Skalierung

500 1100 1600 2100

Werte in umgekehrter Reihenfo,
2600 3100 3600 4100 4600 5100 ).

wavelength in nm P Teilstriche

I Beschriftungen
b Zahl

4
8 pS || cE | color Tdias | Tilins | Tins | exts | ps |Fmp€Y| TidiaC | Tdiac | Tilinc | TnormC .. ! »
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Comparing /Combining filters: There are 4 sheets for multiple filter analysis

SCHOTT

2017

Single filter

Data input

CIE diagram
CIE data table

Ti diabatic

T diabatic
Tilinear

T lingar
Extinction
Optical density

‘Combination of filters
Data input

Ti diabatic

T diabatic
Tilinear

Ti normalized

User defined curves
Filter
Light source

Results
Data table

Copyright

Data Input

Ti diabatic

T diabatic

Ti linear

Ti normalized

defining filter types and their thickness \

diagram for internal transmittance in diabatic scale

diagram for transmittance in diabatic scale

diagram for internal transmittance in linear scale

diagram for internal transmittance in linear scale with

all graphs normalized for their maximum transmittance = 1 /

b |'InpS | CIE diag | CIE data | TidiaS | TdiaS | TilinS | TlinS | ExtS | DS I InpC | TidiaC | TdiaC | TilinC | TnormC IUser |“userlight | Tau.idata = Copyright
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Comparing filters: defining filter types and other input

Define a name for your

SCHOTT comibination.The thickness

2017 . . Jmbination (up to 5 types)
o is computed automatically.  ventarget
gle filter .
Data input TAIZX T3XTAXTS InpUt
T XTRXTRXTAXTS) define a target filter at a
CIE diagram t . th k
CIE data table . L i — certain tnickness
s \ e | onoe meksens | S\
T di tic HO Target\ |/-LAMBDA 1,000 mm 1,00 mm
-I!xltii[:li:iron YES Filter 1 \ KG1 3,000 mm 2,00 mm Up to5 diffel’ent f”terS
Optical density YES Filter 2 KG2 5,000 mm 2,00 mm .
NO Filter 3 Ti-1 0,000 mm 1,00 mm | each at a different
NO Filter 4 Ti=1 0,000 mm \ .
Combination of filters NO Filter 5 Ti=1 0,000" mm 1,007 thickness can be chosen
Data input _ \\
atic HO Combinatio cA total thickness
mbination w AT
Tilinear N
Ti normalized effe reflection factor of the W f .
combination Pert = ‘ (LA — Input
the effective reflection factor
b P« of the cemented filter
Filter eff
Haisoties combination must be
Result . i
™ Datatabie Input: specified by the user
Which curves should
Copyright .
— be displayed?

[[InpS | CIE diag | CIEdata | TidiaS | TdiaS | TilinS | TlinS | ExtS | DSl InpC I TidiaC | TdiaC | TilinC | TnormC |‘User " [‘userlight | Tau_idata | Copyright

Dr. Ralf Biertumpfel, February 2017 SCHOTT
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Comparing /Combining filters: There are 4 sheets for multiple filter analysis

SCHOTT

2017

Single filter

Data input

CIE diagram
CIE data table

Ti diabatic

T diabatic
Tilinear

T lingar
Extinction
Optical density

‘Combination of filters

Data input Ti diabatic diagram for internal transmittance in diabatic scale
Ti diabatic T diabatic diagram for transmittance in diabatic scale

ﬁ“é | Tilinear diagram for internal transmittance in linear scale
—_— Tinormalized diagram for internal transmittance in linear scale with

all graphs normalized for their maximum transmittance = 1

User defined curves
Filter
Light source

Results
Data table

Copyright

b |'InpS | CIE diag | CIE data | TidiaS | TdiaS | TilinS | TlinS | ExtS | DS |Ian | TidiaC | TdiaC | TilinC | TnormC | User |“userlight | Tau.idata = Copyright
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Comparing filters: diabatic, linear, normalized scale

0.99

internal transmittance

0.98 P
0.97 / \\\ —Target
% i o0
- BG39 d=1mm
AN B
0.80 / / /\\\\ / —BGB2HT d=1mm
N\ [/ AN 0,80
0.60 \ [147 AN\ ’ —BGB2HS d=1mm
o \\ t}////// \\ 3y \\ -
030 N7 \VAW g 070 -
°
g:?g \ \{Ill \\ \\ ﬁ —BG40 d=1mm
0.05 \ \Vi ARNEAN s 0,60
) NN £ —BG42 d=1mm
0.01 H H (=)
s ﬁlabatlc scale \§ SCHOTT e
1E-04 w 1 i i gl\rl]ide of ideas g
15_)?)5200 300 400 500 600 700 800 900 g /
| T
0.90 /4"‘&\ g 0.40 ,
0,80 l/ // //// \\Q\\\\ i 0,30
0,70

shows each curve
\

scaled by its maximum.
\\\\\ T N

Tr,1e normalized graph \ h \
I/ { d grap W

4’/

0,00 |

: (I \\ \ 200 300 400 500 600 700 800 900
0,20 { Linear scale wavelength in nm

, W\
] N\ SCHOT

200 300 400 500 600 700 800 900
wavelength in nm
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Combining filters

Internal transmittance in diabatic, linear, normalized scale

0.99
—Target

0.98 1,00

0.97 7 —\\\ V-LAMBDA d=1mm
8092 =NE ~ )
§ ™~ 0,90 —Combi  d=5,6mm
E /N — |
g 0.90 7 //\ \ / —BGB2HT d=0,6 mm
£ 0,80
£ 0.80 / a\ —O0G515 d=5mm
g / N\ -

] AN g 070

050 [ T\ T ‘ L

0.40 | T \N\N N l

0.30 II ” \\\ \\ E 0,60 \ .

0.20 p

i yAl EEEA\ WM.V 5 / !

01 I 71 IR\ % 0,50

T ATRS HOTT] 2 /

1E:03 l // ’ \ \ \ és(r:nade of ideas: E 0’40

1E.05 [T I \ e 2

) 200 300 400 500 600 \ \(00 800 900 g /

TR -

0,80 //
2 0,70 | | \
%(lGO l / \)\\\ H .
g I I \. The black curve is the result of cementing \
§ 050 ’ / \ several filters together: \
= 0.0 ] \ Ti combination = Ti1 *Ti2 *Tj3*Tj4 *Tj5 600 700 800 900

0,30 I \ \\ A{velength in nm

o I N SCHOTT

0,00 e glass made of ideas

500 800
wavelength in nm

700 800 200
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Color of light source and filtered radiation

= All required data input for color analysis has to be given in the sheet ,Data input® for a single filter.
= The user can choose any single filter glass type or the cemented combination of several filter
glasses, which are given in the sheet ,Data input” for ,Combinations of filters.”
» The color of filtered radiation is a function of
o the filter glass type
o the filter glass thickness
o the light source
= The color of a light source or filtered radiation can be described by the definitions of the CIE made in
1931 and 1976. The results are given as a graph or tabulated data

Dr. Ralf Biertimpfel, February 2017 SCHOTT
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There are two types of color diagrams available:
X-y- or u’-v’- chromaticity diagram

SCHOIT
ST Chromaticity diagram CIE 1931 Chromaticity diagram CIE 1976
2° Standard colerimetric observer /| AA=5nm (380 - 780 nm) 2° Standard colorimetric observer /| AA=5nm (380 -780 nm)
Single filter 09 r r r r 0,7 T T Spect "
Data input ! 520) m = = Spectrum locus = = = Spectrum locus
0.8 ‘J F N SCHOTT 1 line of purples 520 SCHOTT — line of purples
E » 3 glass made of ideas i T glass made of ideas Planckian locus
™ * e Pla nckian locus 0,6 s
07 : *ols 550 o Numinant: C : ey, - eoo| ) e lluminant: C
. " r g
- 06 : . = 0310 0.5 p— 7 u'= 0,201
g 500_j . ! = . ¥ = 0,461
2 05 n + y= 0318 & - filter glass type KG1
B - @ filter glass type KG1 04 Y / d mm] =3,00
5] *
S 04 P = d [mm] =3,00 g % © Color locus of the filtered radiation
= ! : © Color locus of the filtered radiation 80,3 “ / Iristimulus values
% 0,3 '- 7 Tristimulus values % A X=789
E . X= 789 ‘é ) b Y= 826 (brightness)
5 02 = Y = 826 (brightness) §0:2 ‘e Z=975
- 7-975 5 . Chromaticity coordinates
0.1 = ‘/ Chromaticity coordinates 0.1 % = 0,19
User defined curves . / 1 Ld v v = 0.462
e o L x= 0,305 Te o
Light source 0 /}" 0319 + HELMHOLTZ NUMBERS
y=10,
Results s HELMHOLTZ NUMBERS 0 Lambda-d = 497 nm
[ -0,1 HELMHOLTZ NUMBERS 0 01 02"9%3 04 05 06 07 Excitation purity pe = 0,02
01 0 01 02 02 04 05 06 0,7 0,8 Lambda-d= 497 nm NVIS Green A
) Chromaticity coordinate x Excitation purity pe = 0,02 Chromatichy coordinate u' Radius of tolerance
» | InpS | CIE diag | CIE data | TidiaS | TdiaS | TilinS | TlinS | ExtS | DS |[Ap€ | TidiaC | TdiaC | TilinC | TnormC |‘User “userlight || Tau_idata | Copyright ...
Dr. Ralf Biertumpfel, February 2017 SCHOTT
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Color of filtered radiation in u’-v’-coordinates

Chromaticity diagram CIE 1976
2° Standard colorimetric observer / AA=5nm (380 -780 nm)
0,7
SCH OTT = = = Spectrum locus
= |ine of purples
glass made of ideas ,
0,6 Planckian locus
600 e llluminant: D65
L. 700
0,5 / u'= 0,198
> v'= 0,468
2 filter glass type VGO
c 0!4
s / d [mm] =2,00
8 / @ Color locus of the filtered radiation
[&]
=z 03 Tristimulus values
2 =
= X=107
\ ) Y = 25,2 (brightness)
The definition of the u’-v’ color space / 2=74
Of the CIE made in 1976 iS UserI for Chromaticity coordinates
displaying the radius of tolerance of u'= 0,104
NVIS colors. v'= 0552
HELMHOLTZ NUMBERS
0 | | | | Lambda-d = 535 nm
0 0,1 0,2 0,3 0.4 0.5 0,6 0,7 Excitation purity pe = 0,56
NVIS Green A
Chromaticity coordinate u' Radius of tolerance
Dr. Ralf Biertumpfel, February 2017 SCHOTT
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Color of light source and filtered radiation

SCHOITT

Single filter
Data input

CIE diagram
CIE data table

Ti diabatic

Extinction
Optical density

Combination of filters
Data input

Ti normalized

filter glass type KG1
glass thickness d= 3,00 mm
COLORIMETRIC EVALUATION
COLOR LOCUS OF ILLUMINANT
Chromaticity coordinates X 0,310 according to CIE MO 15.2 (1986)
¥ 0,316 2° standard colorimetric observer

380 nm-780nm Ak =5nm
COLOR LOCUS OF THE FILTERED RADIATION

Chromaticity coordinates X 0,305
0,319
u 0,96
v 0462
Tristimulus value Y 82,6 (brightness)
Tristimulus values X 78,9
Y 82,6 (brightness)
z 97,5
HELMHOLTZ NUMBERS
Excitation purity Pe 0,02
Dominant wavelength A 497 nm
Tristimulus value Y 82,6 (brightness)

INTEGRATED TRANSMITTANCE VALUES

User defined curves Luminous transmittance Types  82,6% according to DIN EN IS0 4007 2012
Filter UV-Atransmittance TUVA 71,9% 315nm - 380 nm
Light source UV-B transmittance TUVE 10,5% 280nm - 315nm
Infrared transmittance TIRA 1,8% T80 nm - 1400 nm
Results
Data table
Copyright
» ['InpS || CIE diag lClE datal TidiaS | TdiaS | TilinS | TlinS | ExtS | DS |[Inp€ | TidiaC | TdiaC | TilinC | TnormC |[User ||“user_light '| Tau_i data | Copyright

Dr. Ralf Biertumpfel, February 2017
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The internal transmittance data is listed for the specified
thicknesses

= The sheet ,Tau_i data“ contains the internal transmittance data for the chosen filter types.

= The data is listed from 200 to 1100 nm in steps of 1 nm and from 1200 nm to 5200 nm in steps
of 50 nm.

SCHOTT Results of calculation of internal transmittance
wlin Single filter Calculation of a combination of filters
Single filter Target Filter 1 Filter 2 Filter 3 Filter 4 Filter 5 | Combination
Data input filter glass type KG1 ILANMBDA T TKG1 KG2 Ti=1 Ti=l Ti=d
Reflection ractar P 0,020 1000 |82 T 0gg0 T 60 1000000 0,008
CIE diagram Reference thickness 2,00 1,00 2,00 2,00 1,00 1,00 1,00 —
CIE data table Filter thickness d 3,000 1,000 | 3000 5000 7 6,000 6,000 7 0,000 8,000
Anm] T T; Target Tiy Tiz Tia Tig Tis [r;combination
200 3,16E-08 3,16E-08 | 3,16E-13 | 1,00E+00 | 1,00E+00 ; 1,00E+00| 1,00E-20
201 315E08 3EE08 3 ABETE T 00E¥00 | 4 00E+00 ¢ T 00EXT0| Y 0E20
707 3 BE08 3 ABE-08 1 3 TRE Y T 00EYD0 | 1 00E00 T 100EY00| 4, i0EZE
203 31BE08 3ABEU8 T3, AE13 79, 00E+00 1 7 00E+00 9 00E+00| 1, 00E-20
304 5 1BE08 5 BEDE T3 1REE A D0E+00 1 005007 1 00E+00 | Y G0E-20
Ontical density 205 3,16E-08 376E-08 7 3 78E-3 1 00EY00 {4 00C 00 T 00EY 0| 4 00E20
708 3 15E-08 3 BE-08 ¢ 3 TRES Y T 00E¥00 | 1 00E+00 1 1.00E¥00]| 4, 00E20
207 31BE-08 5BE-08 3, 16E-1314,00E+00 | 7.00E+00 4,00E+00] 1.00E-20
Combination of filters 308 3BE58 3 BET0E T3 1BETE T O0E+00 | 1 005007 1 00E+00 Y G0E-20
Data input 209 3 16E-08 3 TBE-08 ¢ 3ABE-13 1 00E+00 | 4.00C+00 ¢ 100E+00| 4, 00E-20
210 3 1BE-08 31BE-08 { 3,76E-13 1 1,00E+00 | 1,00E+00 | 1,00E+00| 4,00E-20
1 5 4BEGA 5 ABETOE 3 1EE3 T4 00E+00 | 7 00607 4 00E+00 ] 1. 60E-20
213 3,1BE-08 3,1BE-08 | 3,76E-13 | 4,00E+00 | 9,00E+00 1,00E+00|  1,00E-20
713 3 BE-08 3 ABE-08 3 ARESY T 00E+00 | 4 6050 T00E <00 4 00EZ4
Ti normalized 214 31BE08 31BE-08 { 3,76E-13 1 1,00E+00 | 1 00E+00 | 1,00E+00| 4,00E20
35 R 3 ABEDE 3 1RE3 4 00E+00 | 1 005007 1, 00E+00 | 1 00E-20
216 3,1BE-08 3,BE-08 | 3,76E13 1,00E+00 | 9,00E+00 1,00E+00|  1,00E-20
User defined curves 747 3 EE-08 3 TEE-08 | 3 AREY 1 00EY00 | 4 60500 1 00EY00| T i0EZH
7id 315E08 3IBE-08 ¢ 3 T8E3 1 00E¥00 | 4 00E+00 | T00E¥00] 9, 00E20
FiL) 5 ABEGS 3 ABETDE 3 1RE3 4 00E+00 | T 00E+00 1 00E+00 | 1 G0E-20
220 3BE08 3BE08 3 FET3 79 00E+00 | 9 00E¥00" 9 00E+00 |1 00E-20
731 3 15E-08 3 BE-08 | 3 AREY 1 O0EY00 | 1 60500 1 00EY0| T 0EZH
Data table 227 31BE-08 3 7BE-08 ¢ 3 76E-73 T 1.00E¥00 | 4 00E 00 100E¥00| 4, 00E20
373 3 ABE08 3 ABET0E 3 18E3 A 00E+00 | T 00E+007 1, 00E+00] 1 60E-20
374 5,6E-08 5,1BE-08 T3 1RE-13 4 00E+00 1 1,00E+007 4 00E+00 1. 00E-20
Copyright 735 3 15E-08 3 TBE-08 | 3 ABESY T O0E00 | 1 60E 00 T 00EYT0| T 0EZE
776 3 1BE-08 3 ABE-08  3,18E-13 T 100600 | 4,005 +00 ¢ 1.00E-00| 400620
297 3,1BE-08 3,1BE-08 | 3,16E-13 | 1,00E+00 | 1,00E+00 | 1,00E+00| 1,00E-20
378 R 5 BETOE T3 1BET 4 0E+ 00 T 1 005607 4 00E+00 T a0E-20
229 3,16E-08 3,16E-08 | 3,76E-13 ¢ 1,00E+00 | 4,00E+00 ¢ 1,00E+00| 4,00E-20
730 3 BE-08 3 ABE-08 | 3 1RESY T 100600 | 1 005 +00 ¢ T00E~00| 4 06E24
231 31BE-08 31BE-08 | 3,16E-13 4,00E+00 | 7,00E+00 4,00E+00| 1,00E-20
333 5 BE58 5 BEDE T3 1REE 1 00E+00 T 1 005007 1 00E+00 Y G0E-20
» | InpS | CIE diag | CIE data | TidiaS | TdiaS | TilinS | TlinS | ExtS | DS | InpC ‘ TidiaC | TdiaC | TilinC | TnormC | User | user_light | Tau_i data I Copyright
Dr. Ralf Biertumpfel, February 2017 SCHOTT
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Agenda

1. Introduction

2. Properties of a single filter
» transmittance and internal transmittance
= optical density and extinction

3. Comparing or Combining filters
4. Color of a filter (combination) and its light source

5. Tabulated data

6. User defined filters and light sources

Dr. Ralf Biertumpfel, February 2017
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The user may define his own filter glass types

= The sheet ,User” has space for 100 different filter curves.

= The internal transmittance has to be given in values ranging from 0 < T; < 1.

SCHOITT
2017 User type name| V-LAMBDA | Mycurve | upper limit iinear coating water
Reflection factor P 1,00 0,90 0,90 0,90 1,00 0,96
Single filter Feference thickness in mm 4,00 300 9,00 9,00 9,00 700060
Data input free fortext and notes| 350-780nm| Example Example Example Example gtein (1981; Internet)
Alnm] Tio1 Tioz Tioz Tiog Tios Tios Tio7 Tiog Tiog Tito Titg Ti1z Ti1a
CIE diagram 200 0,001 9,90E-04
CIE data table 20 0,001 0,15075 4,07E-03
202 0,001 01515 7.15E-03
203 0,001 0,15225 1,02E-02
204 0,001 0,153 1,33E-02
205 0,001 0,15375 1,64E-02
316 00 09845 3 31E08
207 0,001 0,15525 4 99E-02
30 0,00 0,158 A=)
209 0,001 0,15675 8,34E-02
210 0,004 01575 4, 00E-01
211 0,001 0,15825 142E-01
712 0,004 0,159 1,84E504
213 0,001 0,15975 2,26E-01
214 0,004 01805 2 BEE-01
215 0,001 0,16125 3, 11E-01
716 0,009 0162 345E509
Ti normalized 217 0,001 016275 3,80E-01
218 0,001 01635 4 TAE-01
219 0,001 0,16425 4 40E-01
User defined curves 220 0,001 0,165 4 84E-01
E 221 0,001 016575 4,92E-01
222 0,001 01665 5,00E-01
223 0,001 0,16725 5,08E-01
Results 224 0,001 0,168 5,16E-01
2 225 0,001 0,16875 5,24E-01
226 0,001 01695 5,2BE-01
227 0,001 0,17025 5,33E-01
228 0,001 0,171 5,3BE-01
229 0,001 0,17175 5,43E-01
350 00 09755 5 AEED9
231 0,001 0,17325 551E-01
353 0,00 0,774 =
233 0,001 017475 5,68E-01
234 0,004 01755 5 B1E-01
235 0,001 017625 5,64E-01
» | InpsS | CIE diag | CIE data | TidiaS | Tdias | TilinS | TlinS ‘ ExtS | DS | InpC | TidiaC | TdiaC | TilinC | TnormC Iﬁl user_light | Tau_i data ‘ Copyright
Dr. Ralf Biertumpfel, February 2017 SCHOTT
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The user may define his own light source

= The sheet ,user_light“ offers the possibility to define the spectrum of an own light source.

= The emissivity is normalized within the color analysis. Thus, the total intensity of the data input does
not affect the results of color calculation.

SCHOITT

definition of a own light source

2017
you may define the spectral . .
Single filter wavelength :emissivity of your own light source in definition of a own light source
Data input in nm steps of 5 nm. 1.4
350 0454445517 ‘ ‘
CIE diagram 385 0,443972835
CIE data table 340 0463497453 12
395 0.583191851
Ti diabatic 400 0,702886248 I
1 diabatic 405 0,739388795 =
Ti linear A1) 0,776740238 Sos L
T linear 415 0,785229202 £
Extinction 420 079286927 o
Optical density 425 0.764855688 g 06 ++ —
430 0,735993209 2
435 0,813242784 3-0 4 |
Combination of filters 4410 0,89049236 !
Data input 445 0,941426146
450 0.9932085829 0.2
Ti diabatic 455 1.2
T _diabatic 460 12 i]
e i il 380 430 480 530 530 630 680 730 780
Iinormalized i;g 15 wavelength in nm
4B i3
User defined curves 485 1,2
Filter 490 12
Light source 495 1,2
500 1.2
Results 505 12
Data table 510 1,2
595 i3
520 1.2
Copyright 525 12
530 0,91426146
535 0.899830221
540 0,886247878
545 0,884550085
550 0,882852292
» [[InpS | CIEdiag | CIEdata | Tidias | Tdias | Tilins | TlinS | ExtS | DS |[IapC | TidiaC | TdiaC | TilinC | TnormC | User I userﬁlightl Tau_idata | Copyright
Dr. Ralf Biertumpfel, February 2017 SCHOTT
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Addendum

= Any comments or suggestions are welcome.

= |f you have any questions or recommendations please contact your local sales representative.

Dr. Ralf Biertumpfel, February 2017 SCHOTT
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