
© SCHOTT AG - Advanced Optics – Optical Filters 2017

Tutorial on SCHOTT filter calculation tool
2017

Dr. Ralf Biertümpfel, February 2017



© SCHOTT AG - Advanced Optics – Optical Filters 2017

Agenda

© SCHOTT AG

1. Introduction

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

3. Comparing or Combining filters

5. Tabulated data

6. User defined filters and light sources
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4. Color of a filter (combination) and its light source
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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
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Only on the first spread sheet „InpS“ you 
can choose your preferred language.
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Menus and Overview

All spread sheets have the same menu bar on the left
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User defined input for
 own filter curves
 own light sources

Results as tabulated data

Note on copyright

Analysis of a single filter

Analysis of multiple filters or combinations of filters
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Navigation
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Navigation is also possible with this bar
In green marked fields inputs are possible
Blue marked fields show the transmittance
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There are 9 sheets for analysis of a single filter
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Data Input defining the language for annotations
defining the filter type and its thickness
defining the light source for color analysis

CIE diagram        color diagram and results of color analysis
CIE data table

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

Extinction            diagram for extinction
Optical density    diagram for optical density
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Single filter:  Data Input
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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 

Select a light source for 
the color evaluation. 

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

Select a NVIS color
(acc. MIL-STD3009)
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Single filter:  Transmittance and internal transmittance

Cut off wavelengths are 
listed if it is feasible.

The calculation tool uses a constant reflection 
factor Ρ 𝜆𝜆 = Ρ to convert internal transmittance 
into transmittance: 𝜏𝜏 𝜆𝜆 = Ρ ⋅ 𝜏𝜏𝑖𝑖 𝜆𝜆
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The diabatic ordinate 
is not an Excel 
function. These are 
separate data sets. 
The linear scale is 
turned off. 
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Single filter: IR data and changing the wavelength range
(1) wavelength change for diabatic scale
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1. Set the wavelength 
where the diabatic 
ordinate should cross 
the abscissa. 
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Single filter: IR data and changing the wavelength range
(2) change of wavelength range
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3. Set the min and max values 
for your wavelength axis.

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

2. Select the option to change 
the axis
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Comparing /Combining filters: There are 4 sheets for multiple filter analysis
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Data Input         defining filter types and their thickness

Ti diabatic diagram for internal transmittance in diabatic scale
T  diabatic diagram for transmittance in diabatic scale
Ti linear             diagram for internal transmittance in linear scale
Ti normalized    diagram for internal transmittance in linear scale with

all graphs normalized for their maximum transmittance = 1
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Comparing filters:  defining filter types and other input

Up to 5 different filters 
each at a different 
thickness can be chosen
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Input: 
define a target filter at a 
certain thickness

Input: 
Which curves should 
be displayed?

Input: 
the effective reflection factor
Peff of the cemented filter
combination must be
specified by the user

Define a name for your
comibination.The thickness
is computed automatically. 
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Comparing /Combining filters: There are 4 sheets for multiple filter analysis
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Ti diabatic diagram for internal transmittance in diabatic scale
T  diabatic diagram for transmittance in diabatic scale
Ti linear             diagram for internal transmittance in linear scale
Ti normalized    diagram for internal transmittance in linear scale with

all graphs normalized for their maximum transmittance = 1
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Comparing filters:  diabatic, linear, normalized scale
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The normalized graph 
shows each curve 
scaled by its maximum.

Diabatic scale

Linear scale
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Combining filters:  
internal transmittance in diabatic, linear, normalized scale

Dr. Ralf Biertümpfel, February 2017

dito dito
The black curve is the result of cementing 
several filters together:
𝜏𝜏𝑖𝑖 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝜏𝜏𝑖𝑖 1 ∗ 𝜏𝜏𝑖𝑖 2 ∗ 𝜏𝜏𝑖𝑖 3 ∗ 𝜏𝜏𝑖𝑖 4 ∗ 𝜏𝜏𝑖𝑖 5
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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
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There are two types of color diagrams available: 
x-y- or   u’-v’- chromaticity diagram
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Color of filtered radiation in u’-v’-coordinates

The definition of the u’-v’ color space 
of the CIE made in 1976 is useful for 
displaying the radius of tolerance of 

NVIS colors.
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Color of light source and filtered radiation
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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. 
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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 < τi < 1.
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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.
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Addendum

 Any comments or suggestions are welcome. 

 If you have any questions or recommendations please contact your local sales representative.

30
Dr. Ralf Biertümpfel, February 2017


	Tutorial on SCHOTT filter calculation tool
	Foliennummer 2
	Intention of the calculation tool
	Copyright: © SCHOTT AG  2017
	Language
	Menus and Overview
	Navigation
	Foliennummer 8
	There are 9 sheets for analysis of a single filter
	Single filter:  Data Input
	Single filter:  Transmittance and internal transmittance�	
	Single filter: 	IR data and changing the wavelength range�	(1) wavelength change for diabatic scale
	Single filter: 	IR data and changing the wavelength range�	(2) change of wavelength range
	Foliennummer 14
	Comparing /Combining filters: There are 4 sheets for multiple filter analysis 
	Comparing filters:  defining filter types and other input
	Comparing /Combining filters: There are 4 sheets for multiple filter analysis 
	Comparing filters:  diabatic, linear, normalized scale
	Combining filters:  �internal transmittance in diabatic, linear, normalized scale
	Foliennummer 20
	Color of light source and filtered radiation
	There are two types of color diagrams available: � x-y-   or   u’-v’-  chromaticity diagram
	Color of filtered radiation in u’-v’-coordinates
	Color of light source and filtered radiation
	Foliennummer 25
	The internal transmittance data is listed for the specified thicknesses
	Foliennummer 27
	The user may define his own filter glass types
	The user may define his own light source
	Addendum

