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I. Purpose  

This document has three purposes:  

1) Simply and clearly show normal users how to reliably network the Polytec NIR to their PC -- The 
control of a Polytec NIR relies on a standard Ethernet network connection.   This document 
covers every step for users without needing any special computer skills.  
 

2) Testing the basic function of any Polytec NIR -- Polytec's are normally automated with specialized 
software.  In addition to the specialized software, all Polytec spectrometers include free software 
drivers.  The free drivers include basic “demo” software to simply test and demonstrate a system.   
This document covers the setup of that demo software for any Polytec NIR.   
 

3) Demonstrating and explaining the fundamentals of NIR clearly enough that customers with no 
experience in spectroscopy will be able to use and understand a Polytec NIR.  It also includes 
brief details that are sometimes important in advanced or unusual circumstances.  It also covers 
the installation and use of free programs to view *.SPC NIR Spectral Files and *.CPF NIR 
Databases.   

II. Preparation 

1) Logon to the PC as an Administrator 

2) Create C:\Polytec\NIR\Polytec Setup Files\ and save these files:  

 The Polytec drivers and demo software "PAS Demo, released 20200312.zip" at 
https://u.pcloud.link/publink/show?code=XZrAwLXZOnoMedCirs83tWJLmTyvtRYdS2o7  

 The free *.SPC Spectral File Viewer "GRAMSFreeViewer.zip" at 
https://my.pcloud.com/publink/show?code=XZ0HLW7Z8w6DAUBel8YtPNkTn3PCPp1VVPmV/    

 The example *.SPC spectral files in "SPC Example Files.zip" at 
https://my.pcloud.com/publink/show?code=XZazLW7ZYTpshdN4S504wzLoW0Qk9QKXjObk/      

 The free *.CPF NIR Database File Viewer "SL Database Viewer 3.2.1.18.zip" at 
https://u.pcloud.link/publink/show?code=XZeidlkZQpuhc43Ek3kCyaQscRqAz4gQ3Pky    

https://u.pcloud.link/publink/show?code=XZrAwLXZOnoMedCirs83tWJLmTyvtRYdS2o7
https://my.pcloud.com/publink/show?code=XZ0HLW7Z8w6DAUBel8YtPNkTn3PCPp1VVPmV/
https://my.pcloud.com/publink/show?code=XZazLW7ZYTpshdN4S504wzLoW0Qk9QKXjObk/
https://u.pcloud.link/publink/show?code=XZeidlkZQpuhc43Ek3kCyaQscRqAz4gQ3Pky
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 The 1100-2100 nm PSS-212X *.CPF NIR Database calibration file "Wheat Moisture 10-10.cpf" 
at https://my.pcloud.com/publink/show?code=XZnlq37Zqq7OJF9UTXX0UOyDQ0TRrmrorDpX 

 The 850-1650 nm PSS-172X *.CPF NIR Database calibration file "PSS-172X Flour-Starch 
Models .cpf" at 
https://u.pcloud.link/publink/show?code=XZJvwLXZlkDQ4aLOSHuK90Ldz2uwQB3dKhnV . 

 The instructional document "Using Polytec TeamViewer Quick Support" at 
https://my.pcloud.com/publink/show?code=XZFqq37ZVF6zojHFlaYmWTRe4EBJcfI84zFk . 

III. Setting up the Initial Polytec NIR Spectrometer-PC Communication   

1) If your spectrometer uses a 24V power supply, then follow the sensor manual to set the supply 
voltage to 12.0 V one time after installation.  This setting compensates for the exact length of 
your sensor electrical cable.  This step is unnecessary if you use the 120VAC 19" spectrometer.    

2) The PC controlling the NIR and the NIR must be connected with an Ethernet cable.   

 The PC controlling the NIR and the NIR can each be connected to a network separately with 
standard "straight" Ethernet network cables.  

 Usually, the PC controlling the NIR and the NIR are directly connected using a crossover 
Ethernet patch cable like the red one supplied.  "Crossover" cables have different wiring from 
standard "straight" Ethernet network cables and the two are not interchangeable.   

 If the PC controlling the NIR does not have an available Ethernet adapter, then an alternative 
is any USB 2.0 Ethernet adapter on Amazon for ~ $10 like the AmazonBasics Model at 
https://www.amazon.com/dp/B00M77HLII/ref=cm_sw_em_r_mt_dp_U_KAD.Eb5TPD6Z8 .   

3) Insert an Ethernet crossover cable into the NIR and PC and turn on the NIR.  If the electrical 
Ethernet connection to the NIR is successful, then the message "Unidentified network No 
Internet access" will appear if your mouse hovers above the Network and Internet settings icon 
in the system tray like in the figure below.  That "Unidentified network" will also be displayed on 
the adapter icon in the Control Panel Network Connections in Step 5.   

 This message is necessary for the PC to control the NIR, but it is not the only step.  This 
message only means the electrical NIR Ethernet connection is successful.  

 This message does NOT mean the network connection is fully configured.  This message is 
displayed even if IP address is NOT configured correctly, and if the firewall or security 
software blocks the NIR connection!   

Figure 1: The message "Unidentified network No Internet access" in the system tray shows a 
successful NIR electrical network connection, but does not show successful, 
complete network connection for controlling the NIR.   

 
4) If the network is not detected, the cause may be a standard "straight" Ethernet network cable 

https://my.pcloud.com/publink/show?code=XZnlq37Zqq7OJF9UTXX0UOyDQ0TRrmrorDpX
https://u.pcloud.link/publink/show?code=XZJvwLXZlkDQ4aLOSHuK90Ldz2uwQB3dKhnV
https://my.pcloud.com/publink/show?code=XZFqq37ZVF6zojHFlaYmWTRe4EBJcfI84zFk
https://www.amazon.com/dp/B00M77HLII/ref=cm_sw_em_r_mt_dp_U_KAD.Eb5TPD6Z8
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instead of a crossover cable, a problem with the PC Ethernet adapter driver or a bad connection.   

5) When the NIR network connection is detected, then the PC controlling the NIR must be set to a 
static IP address on the same subnet as the NIR.   

 The default IP address of the NIR is 192.168.100.1 / 255.255.255.0, but it can be changed as 
described in "Guidance on Changing the IP address on a Polytec Spectrometer, ver 
20200702.PDF".  (For example, when the spectrometer is configured with Wintersteiger's 
"Easy Harvest" software, the NIR IP address should be 192.168.50.30 / 255.255.255.0) 

 By default, PC Ethernet adapters have the setting, "Obtain an IP address automatically".   

 As in the screenshots below, set the PC Ethernet adapter to a static IP address on the same 
subnet as the NIR. 

 In any version of Windows, run "Control Panel / Network and Internet / Network and 
Sharing Center" and "Change adapter settings".   

 Right-click on the wired network adapter and select "Properties / Internet Protocol 
Version 4 (TCP/IPv4) / Properties" and "Use the following IP address".   

 Set the IP address to the same as the spectrometer except for the last set of digits.  For 
example, set the PC IP address to 192.168.100.2 / 255.255.255.0.  

Figure 2:  Screenshots showing how to set the NIR PC to a static IP address.   
 
The icon for the "Polytec USB C" adapter shows it has an electrical connection to an 
"Unidentified Network." The red "X" and the "Not connected" message on the 
"Local Area Connection" icon show it does not.   
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 Whether the static IP address is set successfully can be tested by "pinging" the NIR from a 
command prompt. 

 First, disconnect the PC from any other networks to avoid misleading results.  For 
example, click "Disconnect" to disconnect from any Wi-Fi networks.  Unplug the ethernet 
cable to any other wired networks.    

 Second, confirm other networks are disconnected and that the NIR network connection 
is electrically enabled.   The Network and Internet settings icon in the system tray should 
only show "Unidentified network No Internet access" as in the earlier figure.   

 Third, type "CMD" from the Windows Start icon.  At the command prompt, type "ping 
192.168.100.1" as in the figures below. 

 You will get the messages like "Pinging 192.168.100.1 with byte=32 bytes of data:  Reply 
from 192.168.100.1: byte=32 time=2ms TTL=63 …" if the PC and NIR are capable of 
network communication.  However, successful operation of the NIR software still 
depends on access thru the firewall and perhaps other security software.     

 You will get the messages "General Failure" or "Destination host unreachable" if the IP 
address is not set correctly, but the network is correctly detected. Type "exit" to close the 
CMD window.      
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 Under certain conditions, the settings of a PC on a secure corporate network will prevent 
additional network connections, like the direct Polytec crossover connection.  In such a case, 
if the PC connects to a secure corporate network first and fails to allow the Polytec 
connection, then try to connect to the Polytec before connecting to the secure network. 

 The final step of setting up the initial Polytec NIR Spectrometer-PC Communication is to allow 
the software through the Firewall and any other security software.  Since it depends on the 
specific software that is allowed, this step executed most easily by allowing Windows to 
automatically allow access when the specific NIR software is first installed and run.  

IV. Installing and Running Polytec Demo Software  

1) Unzip "PAS Demo, released 20200312.zip" in C:\Polytec\NIR\Polytec Setup Files\.  Follow 
"Release Notes eng.htm" in the folder …\PASSpectrometerLibrary\ to install Microsoft’s 
DotNET Framework.  That is, in the folder C:\Polytec\NIR\Polytec Setup Files\PAS Demo, 
released 20200312\DotNET Framework\ right click on “dotnetfx45_full_x86_x64.exe,” and 
select “Run as administrator”.  

Figure 3: Right click and select “Run as administrator” to install files 

 

If the .NET Framework is already installed, as is likely, you will get that message. 
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Figure 4: This message is displayed if the .NET Framework is already installed. 

 

2) In C:\Polytec\NIR\Polytec Setup Files\PAS Demo, released 20200312\Polytec Common 
Runtime\64-Bit\ISSetupPrerequisites\{4675658B-C819-472D-868F-5DBB3D776E3F}\, run 
"VC_Redist.x86.exe" as an Administrator.   If you are prompted, "Repair, Uninstall, or Close" 
then it is installed. Click Close.   

3) In C:\Polytec\NIR\Polytec Setup Files\PAS Demo, released 20200312\Polytec Common 
Runtime\ run “Setup64.exe” or “Setup32.exe” as an Administrator depending whether your PC 
is 32 or 64 bit.  The setup will execute a standard Windows installation process.  This will load 
Polytec Common Runtime 2.02 Version 2.02.18451 in the Windows Control Panel.   

4) The first time the demo software is run, it must be run by as an Administrator.  In 
C:\Polytec\NIR\Polytec Setup Files\PAS Demo, released 
20200312\PASSpectrometerLibrary\Application_PasSpectrometerLibraryDemo\," select 
"PasSpectrometerLibraryDemo.exe," right-click, and "Run as administrator."  

5) If "PasSpectrometerLibraryDemo.exe" is not "Run as administrator" the first time, then you will 
get the errors  
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6) When "PasSpectrometerLibraryDemo.exe" is first "Run as administrator," you will get the 
screen 

Figure 5: The Pas Spectrometer Library Demo with initial settings 

 

7) To select a setting, click on it and it and select an option from the drop-down menu.  To read 
the full setting name, let the mouse hover.  To adjust the size of field, click to adjust the column 
width.   
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Figure 6: Let the mouse hover to read the entire setting name 

 
8) To control a standard PSS-21x or PSS-17x spectrometer system:  

 In "A. Spectrometer Settings" change "Spectrometer PlugIn Type" from "Simulation" to "PSS"   

 In "A. Spectrometer Settings" confirm the "SpectrometerIP" is "192.168.100.1" or as set 

 Many other settings, like "SpectrometerPort" and "SimulationPath" are not normally changed 
in simple situations. 

 In "C. Head Settings" set "HeadType" to "HA03" for a PSS-H-A03 Distance Head or "HB01" for 
a PSS-H-B01 Contact Head 

 In "D. Measurement Settings" change "MeasurementTypeSample" from "IntensityCounts" to 
"Reflectance" or "Absorbance".  "Reflectance" is often used in PSS-S-HOP.  "Absorbance" is 
often used in PAS Serv.   

 In "D. Measurement Settings" and "ParametersSuperSampling," expand the settings by 
clicking the right arrow to a down arrow.   

 For a PSS-172X, set "WavelengthMax" to 1650; "WavelengthMin" to 850; and 
"DestinationCount" to 401.   

 For a PSS-212X, set "WavelengthMax" to 2100; "WavelengthMin" to 1100; and 
"DestinationCount" to 501.  

 Create C:\Polytec\NIR\PAS Demo Data\.  In "F. Save Spectra" change "Folder Name" to 
C:\Polytec\NIR\PAS Demo Data\.  Final settings will appear as in the figure below.     
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Figure 7: The Pas Spectrometer Library Demo with standard settings 

 

9) Click "Connect" on the bottom left in the Pas Spectrometer Library Demo to connect to the 
spectrometer.  When "PasSpectrometerLibraryDemo.exe" is first "Run as administrator," you 
will get a Firewall Security alert like the screen below. YOU MUST ALLOW ACCESS TO USE THE 
SPECTROMETER AND YOU MUST GENERALLY ALLOW ACCESS ON BOTH PUBLIC AND PRIVATE 
NETWORKS (like that between the Polytec and the PC).       

Figure 8: Firewall Security alert to allow the spectrometer network access to the PC 

  

10) The first time you run PAS Demo, you will get the error, "Initialization error External 
component has thrown an exception" below.  If you allow access thru the Firewall and restart 
PAS Demo, it will usually connect.   
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Figure 9:  This error is displayed if the Firewall blocks access to the NIR  

 

11) If you continue to get the error, "Initialization error …," then manually edit the Firewall Inbound 
and Outbound Rules to allow TCP and UDP protocols for "PasSpectrometerLibraryDemo" or 
"passpectrometerlibrarydemo.exe" as in the Figure below. 

 
  

Figure 10:  The required rules in "Advanced settings" in "Windows Defender Firewall" in Windows10 

 

12) Also, if prompted, allow connection thru other security software as in the figure below.  

Figure 11: Allow connection thru other security software if prompted   

     

13) When you successfully connect, then the “Connect” indicator on the bottom left of the "Pas 
Spectrometer Library Demo" Window will turn green and the button will become grayed out 
like in the figures with spectra below. 
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14) Add PAS Demo to the Windows Start Menu, the taskbar, or the Desktop from 
PasSpectrometerLibraryDemo.exe in C:\Polytec\NIR\Polytec Setup Files\PAS Demo, released 
20200312\PASSpectrometerLibrary\Application_PasSpectrometerLibraryDemo\.  

15) NIR results like solids, moisture, protein and sugar are all based on the intensity of the invisible 
near-infrared colors of those constituents.  Accurately measuring those intensities with the 
Polytec demo are described below.  The first step is always to measure "reference" spectra of 
100% darkness and 100% whiteness as a "baseline" measurement.  These "reference" spectra 
are usually measured automatically about hourly with software like PSS-S-HOP or PAS Serv.  

16) Here in PAS Demo, select "Spectrum type"="Dark" and click "Get Spectrum.  Dark spectra show 
the detector response with the dark shutter closed.  Dark spectra are usually flat, noisy lines 
averaging about 1000-3000 counts, depending on the exact system, configuration, and settings.    

Figure 12: A typical flat, noisy Dark Spectrum averaging about 1000-3000 counts 

 

17) Select "Spectrum type"="Reference" and click "Get Spectrum as in the step above.  You will 
hear a loud, characteristic click as a reference plate moves automatically into the light path 
inside the sensor.  Reference spectra show the NIR intensity measured from an internal white 
standard.  Reference spectra are shaped like a hill and have a maximum of about 50,000 
counts.  The shape will depend on the exact system, configuration, and settings.  However, for 
a single system, the shape and intensity will generally stay very consistent over time.  
Perceptible changes in reference spectra usually indicate a problem.   
 
The white Reference spectrum is usually used to set the measurement time or "Integration 
Time" which effects the peak intensity of the Reference spectrum.   
 
The "Integration Time" set for a system is usually selected to optimize the signal measured with 
a 16-bit analogue-to-digital convertor used by the system.  The integration time is set to give a 
peak of about 50,000 counts, near the 216 or 65,536 count limit, but low enough to reliably 
never exceed that limit and lose data. 
 
In the "Pas Spectrometer Library Demo," the "Integration Time" is set automatically.  In PAS 
SERV, PAS Labs, PSS-S-HOP and other software, Polytec recommends setting the Integration 
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Time manually when a new lamp is installed.  The intensity of different lamps can vary by as 
much as ~ 30%, so the optimum integration time can also vary ~30%.   With a PSS-H-B01 
Contact Sensor, the integration time is usually ~6-9 milliseconds.  With a PSS-H-A03 Distance 
Sensor, the integration time is usually ~30-45 milliseconds.   

Figure 13: A typical Reference Spectrum with a peak of about 50,000 counts 

 

18) Confirm that "Reflectance" is selected for "D. Measurement Settings" / 
"MeasurementTypeSample" like in the figure below.  The "Reflectance" scale is often used in 
PSS-S-HOP.  Reflectance spectra show the fraction of light reflected by the sample versus 
wavelength.  If all the light is reflected at a wavelength, that is, if the sample looks "white" in 
the near-infrared, then the Reflectance on the y-axis will be near 1.0.  If some NIR is absorbed, 
for example, by water in the sample, then the Reflectance will be between 1.0 and 0.  If all the 
light is absorbed by the sample, the Reflectance will be 0 and the sample will be "black" in the 
NIR.  Sometimes, the measured sample Reflectance is larger than 1.0 when "specular" mirror-
like reflections are measured from samples that are "shiny" in the NIR.  Select "Spectrum 
type"="Sample" and click "Get Spectrum.  With that "Reflectance" scale selected, normal white 
paper will have a spectrum like that in the figure below.    
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Figure 14:  A Sample spectrum of paper in reflectance.  At ~1100 nm nearest the visible, the 
Reflectance is a little >1 showing some NIR light is mirror, not diffusely reflected.  
At NIR wavelengths near 1500nm and 1900 nm, almost 30% of the incident sensor 
light is absorbed by the components of the paper and the Reflectance is decreased 
as low as ~0.7.  

 
 

19) Now, select "Absorbance" instead of "Reflectance" for "D. Measurement Settings" / 
"MeasurementTypeSample" like in the figure below.  Again, select "Spectrum type"="Sample" 
and click "Get Spectrum.  With that "Absorbance" scale selected, normal white paper will have 
a spectrum like that in the figure below.  The NIR Absorbance scale is often used in PAS Serv.  
The Absorbance scale is opposite the Reflectance scale, but the correspondence is not exactly 
opposite.   Low absorbances of ~ 0.0 are measured when the sample absorbs little light and 
nearly all is diffusely reflected, like ~1100-1300 nm.  The peak at 1900 nm with only ~70% 
reflected light above is a peak of ~+0.15 AU, or Absorbance Units.  High absorbances of ~2-3 
are measured when very little light is reflected, as with no sample.  Most samples have 
absorbances between ~0.1 and 1.0 AU.  For best accuracy measuring composition with NIR, if 
possible try to position the sensor and samples so that the measured absorbance range is 
between ~0.1 and 1.0 AU.    
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Figure 15:  A sample spectrum of paper in absorbance.  Most NIR samples have absorbances between ~0.1 
and 1.0 AU.  For best accuracy the sensor and samples should be positioned so that the 
measured absorbance range is between ~0.1 and 1.0 AU.   

 

20) In this example, Dark, Reference and Sample spectra named with date and times stamps are 
automatically saved in C:\Polytec\NIR\PAS Demo Data\  

 2020-12-04_18-28-30-139_Dark.spc 

 2020-12-04_18-29-21-575_Reference.spc 

 2020-12-04_18-30-12-229_Sample.spc 

 2020-12-04_18-30-59-943_Sample.spc 

V. Installing and Using the *.SPC Spectra File Viewer 

1) Description: Most Polytec users rarely have any need to view spectra.  A basic understanding is 
helpful however, and the file viewer allows users to view their spectral data.  *.SPC is a 
common, standard, binary, NIR spectral file format used by PAS Serv, but not PSS-S-HOP.   

2) Download "GRAMSFreeViewer.zip" from 
https://my.pcloud.com/publink/show?code=XZ0HLW7Z8w6DAUBel8YtPNkTn3PCPp1VVPmV 
and save it in C:\Polytec\NIR\Polytec Setup Files\.  Unzip it, right-click the executable, and 
execute it as an administrator. 

3) Download "SPC Example Files.zip" from 
https://my.pcloud.com/publink/show?code=XZazLW7ZYTpshdN4S504wzLoW0Qk9QKXjObk  
save it in C:\Polytec\NIR\Polytec Setup Files\, and unzip it.  Select any *.SPC file, select "Open 
with" and browse to "C:\Program Files\Galactic\spcview.exe"  

4) Double-click on any *.SPC file to open it and display it.  Generally, there is no need for normal 
users to view *.SPC files.  Occasionally, viewing files can be helpful, for example to view the 
intensity or shape of reference files.  A typical sample spectrum is displayed below with the SPC 
Spectral File Viewer  

https://my.pcloud.com/publink/show?code=XZ0HLW7Z8w6DAUBel8YtPNkTn3PCPp1VVPmV
https://my.pcloud.com/publink/show?code=XZazLW7ZYTpshdN4S504wzLoW0Qk9QKXjObk
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Figure 16: A typical spectrum displayed using the SPC Spectral File Viewer 

 

VI. Installing and Using the SL *.CPF Database Viewer 

1) Description: SensoLogic (SL) *.CPF database files are sometimes used to organize and store NIR 
calibrations and spectra. Most Polytec users rarely have any need to handle this data, but it is 
sometimes useful for normal users to view it.  *.CPF is a proprietary binary file format for 
SensoLogic spectral databases, which are also used by the PSS-S-HOP and other software.   

2) Download "SL Database Viewer 3.2.1.18.zip" from 
https://u.pcloud.link/publink/show?code=XZeidlkZQpuhc43Ek3kCyaQscRqAz4gQ3Pky and save 
it in C:\Polytec\NIR\Polytec Setup Files\.  Unzip it, right-click it, and execute the setup.exe as an 
administrator. 

3) Download "Wheat Moisture 10-10.cpf" from 
https://my.pcloud.com/publink/show?code=XZnlq37Zqq7OJF9UTXX0UOyDQ0TRrmrorDpX, 
save it in C:\Polytec\NIR\Polytec Setup Files\.  Select the *.CPF file, right-click, select "Open 
with" and browse to "C:\Program Files (x86)\SensoLogic\DBViewer\SL_DBViewer.exe"  

4) Double-click "Wheat Moisture 10-10.cpf" or any *.CPF file to associate it with the Viewer, open 
it and display it.   

https://u.pcloud.link/publink/show?code=XZeidlkZQpuhc43Ek3kCyaQscRqAz4gQ3Pky
https://my.pcloud.com/publink/show?code=XZnlq37Zqq7OJF9UTXX0UOyDQ0TRrmrorDpX,
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Select "Look for another app on this PC".  Open or browse to "C:\Program Files 
(x86)\SensoLogic\DBViewer\SL_DBViewer.exe" or run the "SL Database Viewer" to find the 
location of the *.exe.   

5) Generally, there is no need for most users to open *.CPF files.  Occasionally, opening *.CPF files 
can be helpful, for example to view the intensity or shape of reference files.  *.CPF files can 
only be opened by one application at a time, so *.CPF files can NOT be opened and viewed 
while they are being used by PSS-S-HOP, for example.  Therefore, you may get an error trying 
to open a *.CPF file being used is PSS-S-HOP is running.   

6) The figure below shows the folder structure displayed after opening a *.CPF file and expanding 
some of the folders.  The figure shows separate folders for multiple NIR calibrations along with 
related "methods" and "applications".   
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7) Spectra in *.CPF spectral databases can be viewed graphically by double-clicking the name.   
Spectra are usually displayed in "Reflectance," the fraction of light diffusely reflected by the 
sample which varies from 0 to 1.  Reflectance increases as sample absorbance decreases.  
Other types of data in *.CPF databases, like calibrations, are not graphical.    

 

 
 

VII. For more information   

Contact: 

David Semmes  
Polytec Inc., Process Analytical  
1 Cabot Road, Suite 102  
Hudson, MA 01749  
Tel (508) 417-1040  
Cell (631) 601-5245  
d.semmes@polytec.com   
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