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1. About SEC Spectra

SEC Spectra is a software program for the portable spectrometers system “SEC2020 Spectrometer
system”. It offers a wide variety of optical measurements including spectrum, absorbance, transmittance,

reflectance, Relative Irradiance, and concentration.

/

SEC Spectra

https://www.als-japan.com 4

I 4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry


https://www.als-japan.com/

SEC Spectra User's Guide 2. Minimum System Requirements

2. Minimum System Requirements

Before installing SEC Spectra, ensure that your computer meets the following minimum requirements:

Minimum System Requirements

Processor 1 GHz or higher

RAM 4 GB or higher

Hard Disk 100 MB or higher

Screen Resolution 1024 x 768 or higher

Operating System Windows 10, Windows 11
Software Microsoft .NET Framework 3.5*

IMPORTANT : Versions other than Microsoft .NET Framework 3.5 will not work.

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
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3. Installing SEC Spectra

3-1. Before Installation

Before installing SEC Spectra, ensure that you have the administrator privilege to the computer.

Note: If your PC does not have the Windows feature "Microsoft .NET Framework 3.5" installed, please
install it before installing SEC Spectra. The detailed procedure is described in "3-5. Installing .NET

Framework 3.5 ".

The spectrometer should not be connected to the PC during installation and uninstallation of SEC

Spectra.

3-2. Installing SEC Spectra

Insert the USB memory supplied with the device into your PC. There are two folders in the USB
memory, "Manual" and "SEC Spectra _ ** (software installer)". Open the "SEC Spectra_**" folder and
double-click "setup.exe" to start the program installation.

The setup wizard starts up. On the Welcome screen(Figure 3-1), click Next to proceed the installation.

ﬁ SEC Spectra — X

Welcome 1o the SEC Spectra Setup Wizard A

The inztaller will quide you through the steps required to install SEC Spectra on vour computer.

WARMIMNG: This computer pragram is protected by copyright law and intermational treaties.
Unauthonzed duplication or distribution of thiz program, or any portion of it, may result in zevere civil
or criminal penalties, and will be progecuted to the magimum extent poszible under the law,

Figure 3-1. Setup Wizard -- Welcome

https://www.als-japan.com 6
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On the Select Installation Folder screen, select Everyone or Just me and click Next.

ﬁ SEC Spectra — >

Select Installation Folder [

The inztaller will install SEC Spectra to the following folder.

Toinztall in thiz folder, clhick "Mext”. To install to a different folder, enter it below or click "Browse'.

Folder:
C#Program Files (x84 ALS¥SEG Spectra¥ Browsze...

Disk Coazt.

Install SEC Spectra for yourself, or for anyone who uses this computer:

() Everyone
(@ Just me

Cancel ¢ Back

Figure 3-2. Setup Wizard -- Select Installation Folder

On the Confirm Installation screen, click Next.
ﬁ SEC Spectra — b

Confirm Installation A

The ingtaller is ready to install SEC Spectra on vour corputer.

Click "Mest" to start the installation.

Figure 3-3. Setup Wizard -- Installation Complete

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
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If a Windows security alert is displayed, select Run to proceed. Program will execute the installation,
please wait for a while.
ﬁ SEC Spectra — >

Installing SEC Spectra A

SEC Spectra is being installed.

Pleaze wait...

Figure 3-4. Setup Wizard -- Installation Complete

When you see the Installation Complete window(Figure 3-5), it means that SEC Spectra has been

successfully installed. Click Close to finish.
ﬁ SEC Spectra — x

Installation Complete A

SEC Spectra has been successfully installed.

Click "'Close" to exit.

Pleaze use Windows Update to check for any critical updates to the MET Framework.

Figure 3-5. Setup Wizard -- Installation Complete

4S ALS Co., Ltd
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3-3. Installing Device Driver

Normally, device drivers for supported spectrometers will be installed with SEC Spectra as part of the

setup process. The device is usually displayed as "Taurus" in Device Manager (Figure 3-6).

iy Device Manager
Eile Action View Help
& BB HEIBEX®

v % BAS-TEST-PC
i Audioc inputs and outputs
EH Computer
s Disk drives
& Display adaptors
- DVD/CD-ROM drives
Hurnan Interface Devices

v 3 Imaging devices
= Taurus
—

Figure 3-6. Taurus is displayed correctly in Device Manager

The driver may not be installed due to unexpected errors. Figure 3-7 shows an example when the

device is not recognized correctly. It will be recognized as a device called "SCAN" with a "!" mark.

s Dizk drives
53 Display adaptors

[ [yl =1

v ¥ Other devices
K’ MEDIA
B SCAN

Figure 3-7. when the device is not recognized correctly

In that case, you need to install the driver manually.
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Follow the steps below to manually install the driver:

Connect the spectrometer to a computer and start "Device Manager". If you see an unknown icon like

"SCAN" as shown in Figure 3-7, right click on it and select "Update driver".

v B Other devices

i"- BACD e

K SCAN

Update driver

Disable device

Uninstall device

Scan for hardware changes

Properties

Launches the Update Driver Wizard for the selected device.

Figure 3-8. Select "Update driver" in Device Manager

Select "Browse my computer for driver software" and manually specify the folder containing the

"TAURUS" device driver and update the driver.

B Update Drivers - SCAN

How do you want to search for drivers?

—> Search automatically for updated driver software
Windows will search yeur computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

—> Browse my computer for driver software
Locate and install driver seftware manually.

Cancel

Figure 3-9. Select "Browse my computer for driver software" in Update Drivers

https://www.als-japan.com 10
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After you have specified the path, click Next to finish driver installation.

4 B Update Drivers— SCAN

Browse for drivers on your computer

Search for drivers in this location:

| C: gram Files (x86)\ALS\SEC Spectra\Driver\ Taurus| ~ Browse...

Include subfolders

— Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device.

Mext Cancel

Figure 3-10. Manually specifying the location of drivers on 64-bit Windows
Files for these drivers will be copied to the "Driver" folder under the installation path for SEC Spectra

during the setup. The default path will be:
C:¥Program Files¥ALS¥SEC Spectra¥Driver¥Taurus (32-bit systems)

C:¥Program Files (x86)¥ALS¥ SEC Spectra ¥Driver¥Taurus (64-bit systems)

When the driver is updated successfully, the following screen will be displayed, and click "Close" to

complete the manual installation of the driver.

X
B Update Drivers - Taurus
Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:
;?,_ Taurus
Llg

Figure 3-11. Screen when the driver was successfully updated

If you need more detailed explanation, please contact us (16. Contact Information).

https://www.als-japan.com 11
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3-4. Removing SEC Spectra

If you need to remove SEC Spectra, go to the Control Panel and follow the instructions below:
Open the Control Panel. Navigate to Programs and then Programs and Features. Select SEC Spectra
from the list, and then click Uninstall. The system will ask you to confirm the removal. After the

confirmation, you will see a message box showing the removal progress. When it is finished, this

message box will close.

SEC Spectra

|| Cancel

Figure 3-12. The system is removing SEC Spectra (on Windows 10 systems)

3-5. Installing .NET Framework 3.5

Note: If the Windows function .NET Framework 3.5 is not installed on your computer, SEC Spectra
cannot be installed and executed normally.

3-5-1. Online Installation
If your PC is connected to the network, open the "DotNetFX35" folder in the USB memory, click on the

file "dotnetfx35.exe", and follow the on-screen instructions to install the .NET Framework 3.5.

X
‘Windows Features

An app on your PC needs the following Windows feature:

MNET Framework 3.5 (includes NET 2.0 and 3.0)

G Download and install this feature
Windows will get the files that it needs from Windows Update and complete the installation.

—> Skip this installation

Your apps might not work correctly without this feature.

Tell me more about this feature

Cancel

Figure 3-13. Installing .NET Framework 3.5 components

After the installation is complete, click Close to finish the installation.

https://www.als-japan.com 12
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Windows Features

NET Framework 3.5 (includes NET 2.0 and 3.0)

You might need to restart apps that require this feature.

The following feature was successfully installed:

Clese

Figure 3-14. .NET Framework 3.5 installation complete

3-5-2. Offline Installation

Online installation is recommended. If your PC is not connected to the network, you can try offline

installation of .NET Framework 3.5 by following method.

@® Open the "DotNetFX35"--"OffLine NET35" folder in the USB memory and copy the file "netfx3.cab"
to the Windows system folder (C: ¥ Windows). If the message "Administrator privileges are required"

is displayed *, click Continue.

This PC » win10e(C:) » Windows »

& Mame - Date maodified

MvContainerRecovery.bat
[55] notepad.exe

(@3 netfx3.cab

[] mib.bin

@ hh.exe

0 HelpPane.exe

Type

~

Windows Batch File

Application
Archive file
BIM File

Application

Application

[

Size
2KB
17T KB
70,635 KB
43 KB
18 KB
1,035 KB

Search Windows

Figure 3-15. Copy files into a Windows system folder

"4 Destination Felder Access Denied

winl10e
== Space free: 65.1 GB
\ Total size: 99.9 GB
G Lontinue

More details

Skip

You'll need to provide administrator permission to copy to this folder

Cancel

*

Figure 3-16. Click "Continue"

Note: If you have any questions about "Administrator authority", please contact your system administor.

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
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@ Right-click the file "OffLine Install NET35.bat" in the "OffLine NET35" folder and select Edit.

SEC Spectra 2.7.0 » SEC Spectra_2.7.0 » DotMNetFx33 » OffLine NET35 » v O Search OffLine MET35
Marme a Date modified Type Size
IED) netfx3.cab 2020/11/23 0:44 Archive file 70,635 KB
OffLine Install MET33.b[~ T ““indows Batch File 1KEB
Open
Print
® Run as administrator
Ea Scan with Windows Defender...
& Share

Figure 3-17. Open file from editCopy the second line.

Nj OffLine Install NET35.bat - Notepad — O
File Edit Format View Help
opy %~dpBnetfx3.cab Xwindirf¥\netfx3.cab -
dism fonline fEnable-Feature /FeaturelName:netfx3 /Source:-windir¥%: /LimitAccess I
Pauce
Ln1, Col 1 100%  Windows (CRLF) ANSI
Figure 3-18. Copy the second line.
® Right click on "Start " icon , click on "Command Prompt (Admin)".
Computer Management
Command Prompt
Command Prompt (Admin)
Task Manager
Shut down or sign out
+ Desktop
Figure 3-19. Open "Command Prompt"
S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
14
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@ The "Administrator: Command Prompt" window will open.

El Administrator: Command Prompt — O x

W IN

Figure 3-20. "Administrator: Command Prompt" screen

® Paste the content copied in @ after "C: ¥ WINDOWS ¥ system32>". Press Enter key to install.

BN Administrator. Command Prompt _ O W

2 ¥WIN

Figure 3-21. "Administrator: Command Prompt" execution screen

® The message "Operation completed successfully." is displayed and the offline installation is complete.
Close the screen and exit.

@ Now, you can install SEC Spectra software.

Note: Please also refer to the official Microsoft website for installing .NET Framework 3.5.

AS ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
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4. Getting Started with SEC Spectra

4-1. Starting SEC Spectra

A shortcut is created on your desktop when the SEC Spectra is installed.

A)

SEC Spectra

Figure 4-1. SEC Spectra program shortcut on the desktop

Double-click the shortcut to launch the SEC Spectra.

4-1-1. If you connect the spectrometer first...
If you connect the spectrometer to your computer before starting SEC Spectra, the Spectrum_0 will be

displayed automatically under the default settings of the connected spectrometer.

FiglF}  View(V) Meatorerwesbl]  Setegall Windew(W)  HelpH)

p M| serumn itegrason sme 50 - < | aversge = [n | Bowcar: @ - m El‘[_l
sl Spatigm 0 - :_ i
EBX L D GAEOQANDH s e A
| Spectrum 0 |
gooo0 L Chaiaheniiaaa iﬁ q]l“ Easianonisasa Dl ]
- 1 : i ]
| so000 § | \ ! | | : -]
] . N~ -rll iy | ‘i ]
] LR
40000 1 . ha ...II.JH_:Lg..;'.,_'.'!. B P LN PR . . i . -
= ] : )L "‘!. \“, A : ]
i ; : i i ~,,L||UJ_¢ | | ]
2 30000 1 : i ! [||* i " i ]
E . i ' Lol Lk P9l '
1 /«f Data distorted: The peak of the raw spectrum has exceeded the maxdmum allowed value (B5535)!
20000 + - - Plaase adjust the integration time to ket the peak value fall within the allowed range. dasernenada 4
..J.-" L2 b, ]
10000 § / : : b .
1 /z' - gty R
0 i R R ; ; - e : . -
200 300 400 500 600 T00 800 a00 1000
Wavelength(nm)

Figure 4-2. The spectrometer is connected when the SEC Spectra is started
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4-1-2. If the spectrometer is not connected

When the spectrometer is not connected, after starting the program, the following screen will be

displayed.
N{L‘M WW "'"""“j,w, . - |
’ M i vngation ne ! Boucw
No spectrometer is connected
1. For measuring with SEC Spectra
please connect the spectrometer to your PC
2. For displaying the saved measurement data,
please open it from the File menu
Ee———————3

Figure 4-3. The spectrometer is not connected when the SEC Spectra is started

Next, connect the spectrometer to the computer. SEC Spectra initializes the device. Measurement is

possible when initialization is completed. When the following screen appears, it means that SEC Spectra

is ready for measurement.

UBNE Vol - ouirovnid .- Soboiiv L Wit L oot i B
R ; -
SEC Spectra is ready for measurement
1. For creating a new measurement,
please select from the Measurement menu
2. For displaying the saved measurement data,
please open it from the File menu
]

Figure 4-4. SEC Spectra is ready for measurement

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
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5. Spectrum Measurement

SEC Spectra supports a wide range of measurements using the SEC2020 spectrometer system,
including Spectrum, Absorbance, Transmittance, Reflectance, Concentration and Relative Irradiance. All
measurements start with a Spectrum measurement. This chapter describes how to create basic
Spectrum measurements. The following chapters describe other measurement methods based on the

Spectrum measurements in this chapter.

5-1. Before the Measurement

Before starting various measurements, you should set the measurement equipment. When measuring
absorbance, secure the spectrometer, light source and cuvette holder on the platform, and connecta
fiber collimator between the spectrometer and the cuvette holder. For details of the method of setting

the measuring device, please refer to "SEC2020 Spectrometer System User's Guide - Device -".
5-2. Creating a Spectrum Measurement

To create a spectrum measurement, select Spectrum from the Measurement menu to open the New

Spectrum window, as shown in the following:

File(F)  View(V) Settings(S)  Window(W)  Help(H)

B
’ l None |

Strip Chart(S)... veree 0
Absorbance(A)...

Transmittance(T)...
Reflectance(R)...

dsg

Concentration(C)...

7 wngpea

Figure 5-1. Selecting Spectrum from the Measurement menu

Note: If you start the SEC Spectra software with the spectrometer connected to your PC, a spectrum

measurement will be created automatically. Refer to "4-1-1. If you connect the spectrometer first...".

AS ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com 18



https://www.als-japan.com/

SEC Spectra User's Guide 5. Spectrum Measurement

On the New Spectrum--Live Spectrum Settings window, select a source device (identified by its serial
number). Then, enter an integration time (default: 50 ms, i.e. the exposure time for the light sensor) and
a wavelength range to display on the X-axis (default: 200 nm~1025 nm, the range in the parentheses
indicates the range supported by the selected device).

Then, click Next.

New Spectrum...

i Live Spectrum Settings |

Select source device:

Serial Number
OS3671ACHAse e steaf:

Integration time: @ ms

Wavelength displayrange: (200 | ~ [1025 | (200nm ™~ 1025 nm)

Note: The allowed display range for the selected source device is shown in the
parentheses.

(oo | [

Figure 5-2. New Spectrum - Live Spectrum Settings

ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
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On the Display Settings window, specify whether to display the new spectrum curve in a new or an
existing window. If this is the first spectrum measurement you create, you can only select a new window.
This window also allows you to specify a name for the window, as well as a title and a color for the
spectrum curve.

To specify a color, click the color patch to the right of Graph Color and select the desired color.

You may simply leave the default names unchanged. When all settings are done, click OK.

New Spectrum...

Display Settings
® Display in new window Name: ‘Spectrum_O
Select existing window
Window Name Spectrum Type

Spectrum title: [Spach‘um_[}

Graph color: -

< Back OK Cancel

Figure 5-3. New Spectrum - Display Settings
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SEC Spectra will display the newly created spectrum measurement as follows:

Baedf]  Veewly) Messewerdll  Setiegel  WindosOf)  Helpllis

Bl | vms bimgionime % = = hee <[ Wb o - R O

Spectrum 0 —1r
FX . . HOBOANDH S A

| Spectrum_0 |

G0000 -+

—

50000

40000 + 1

Intensity

30000 1 . : 1 ]
NV i
20000 e i "-;,-_-..'Ie\.\. W - e : 1

woo0 1 . i U ]

200 300 400 500 600 T0O 800 800 1000
Wavelength(nm)

Figure 5-4. Newly created spectrum measurement (Spectrum_0)

5-3. Change Spectrum Acquisition Settings

There are several setting icons related to spectrum acquisition in the "Quick Adjustment Field" below
the main menu. You can adjust the data acquisition settings (Integration time, Average, Boxcar). For the

functions of other icons, please refer to the detailed explanation in "14-5. Quick Adjustment Field".

IEY SEC Spectra
File() View() M ' H)

’ ll Absorbance_0f Integration time: 30 * ms v | Average ~ I + Boxcar: [ - % C“

Figure 5-5. Icons related to spectrum acquisition

Integration time

Adjust the exposure time of the sensor. The higher the value, the greater the Intensity (Y-axis value)

displayed in the Spectrum graph.

Average

Set the number of scans to calculate the average value. The higher the value, the lower the variation of

the curve.

Boxcar
Smooths the spectrum curve. Sets the number of data to be used for the moving average calculation.

The higher the value, the smoother the curve and the less prominent the changes.
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5-4. Graph Toolbar

The toolbar icons are located at the top of the spectrum diagram. It can be adjusted to the optimum
scale for each measurement to display the spectrum properly. See the detailed explanation in "14-6.

Graph Toolbar Icons".

‘Spectrum_0 |

AL MOAN TN s saema A

Figure 5-6. Graph toolcar icons

5-5. Show Spectrum Data

Press the Show Spectrum Data icon @ on the toolbar to show or hide the window. For details,

please refer to "14-7. Spectrum Data Pane".

5-6. Saving a Spectrum
If you want to save the spectrum to a file for future reference, you can press the Save selected

spectrum as ... icon H on the toolbar.

In addition to the Save selected spectrum as ... icon on the toolbar, you can also save the spectrum

curve from the spectrum data pane. For details, refer to "14-8. Saving Currrent Spectrum" .

5-7. Loading Saved Spectrum

You can load a previously saved spectrum curve (extension .sps) and analyze the data on the software

or compare it with the current spectrum curve. For details, refer to " 14-1-1. Open Spectrum File".

5-8. Print and Preview of Spectrum

i b

If you want to print the current spectrum, use the Print Preview “% andPrint=+ icons on the

toolbar at the top of the spectrum diagram. Please refer to "14-9-3. Print Preview and Print" for further

information.
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6. Absorbance Measurement

Absorbance measurement using the SEC2020 spectrometer system and SEC Spectra is calculated from
the spectrum of light that has passed through the reference object (inject blank solvent into the cuvette)
and the object to be measured (inject sample solution into the cuvette). Therefore, to measure the
absorbance, first measure the transmitted light spectrum of the reference object (baseline
measurement), then set the object to be measured and measure the transmitted light. When the

measurement is completed, the program automatically calculates the absorbance spectrum.

6-1. Creating an Absorbance Measurement

For the measurement of the absorbance, select Absorbance from the Measurement menu and open

the New Absorbance Measurement window, as shown below:
Settings(S)  Window(W)  Help(H)

Spectrum(S)...
’ i ‘ SPECUT Grip Chart(9)...

Absorbance(A)...

: _‘ Transmittance(T)... - €S
5 @ x | Reflectance(R).. % h E

ms ~ | Average

Concentration(C)...

N wnapads !_I

Figure 6-1. Selecting Absorbance from the Measurement menu

6-1-1. Selecting a Source Device

On the Source Device window, please select a source device (identified by its serial number). Then,

click Next.
Next > Cancel
Figure 6-2. New Absorbance Measurement - Source Device
ALS Co., Ltd
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6-1-2. Setting Acquisition Parameters
Set the data acquisition related parameters on the next screen.

New Absorbance Measurement...

| Acquisition Parameters |

Inteeration time and peak value range

Integration time: [3g v l [ms v\ Auto Configuration
Current peak value: [ 53 gﬂﬁ_[lg|
Sugeested peak value range: | 40000-60000

Smoothing

Mumber of scans to average:
Boxcar width: 0 v

Preview

el . . .. s oL L I oL T
. " i v P f P s

b sy

MNext » Gancel

Figure 6-3. New Absorbance Measurement - Acquisition Parameters

Specifying Integration Time

Then specify the integration time (sensor exposure time) on the Acquisition Parameters window. In
the program, the default integration time is set automatically when the window is opened. Adjust the
integration time while referring to the preview at the bottom of the screen as necessary. The preview
will change as you adjusted, so set the peak value within the Suggested peak value range on the window.
In figure 6-3, the peak value is set within the range of 40000-60000.

If the adjustment does not work, you can press Auto Configuration to set it automatically.
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Setting Smoothing

You can also choose whether to smooth out the curve. Specify the number of scans to calculate the
average value for Number of scans to average. This makes it possible to reduce curvature fluctuation
more than a single data acquisition. In the Boxcar width, specify the number of data used for moving
average calculation. This smooths out the sharp variations on the curve: the bigger the Boxcar width of,
the smoother the curve. The following figure demonstrates the smoothing effect when Boxcar width is

10 (maximum value). Compare it with the original Figure 6-3 without smoothing.

New Absorbance Measurement...

Acquisition Parameters

Inteeration time and peak value range

Integration time: [3g v l [ms v\ Auto Configuration
Current peak value: [ 4489901 |
Sugeested peak value range: | 40000-60000

Smoothing

MNumber of scans to average:

Boxcar width:

Preview

el . . .. s oL L VoL oL T
. " i v P f P s

b sy

MNext » Gancel

Figure 6-4. Acquisition Parameters - the smoothing effect

Note: Even if the Intensity is within the range due to the smoothing, overloading will occur if the
pre-smoothing value exceeds the range. If the Boxcar width value is set too high, the resolution will
decrease and it will not be possible to separate adjacent peaks, so set an appropriate value for your

experiment.

After setting all the data acquisition parameters, click Next.
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6-1-3. Setting Reference Spectrum

Next, you need to set transmitted light spectrum of the reference material (Reference Spectrum),
which is basically the spectrum of the light source before set the test object in place. Here, you can click
on the color patch on the window to acquire the live spectrum as the reference. Or, if you previously
saved the reference spectrum file you can read it using the Browse button. In this example, the current
light source is being read as a reference spectrum (as such, please don't put the test object in place).
Once the reference spectrum is captured, you can check the spectral data in the preview at the bottom

of the screen. Then click Next.

New Absorbance Measurement...

Reference Spectrum

(® Click the followine color patch to acquire reference spectrum

A

() Load reference spectrum from file:

| Browse...

Feference spectrum preview
TR

Wavelangth (nm)

< Back MNext » Cancel

Figure 6-5. New Absorbance Measurement - Reference Spectrum
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6-1-4. Setting Dark Spectrum

After setting the reference spectrum, set the measurement value when light sensor is not exposed to
light to establish a baseling, i.e. the "dark spectrum." So, please cut off or block the light source which is
connected to the spectrometer. Then, click on the black-and-white patch on the window to acquire the

dark spectrum.

If the "Lamp Control" function of the software is activated (see "14-2-3. Lamp Control"), check on
Shutter (light blocked), the shutter of the light source operates to block light. If unchecked, the optical
path will open. If you check on Shutter (light blocked) and press Next, the light source control will be

released, but to prevent malfunction, it is recommended to manually uncheck it and then press Next.

MNew Absorbance Measurement...

Dark Spectrum

@ Click the following B&W color patch to acquire dark spectrum

El Mumber of scans to average:

[] Shutter (light blocked)

(O) Use default dark spectrum

(O Load dark spectrum from file:

| | Browse .

Dark spectrum preview
B0

T

3 ]

ntwensty

500 500 TO0

Wavelength (nm) -

< Back MNext > Cancel

Figure 6-6. New Absorbance Measurement - Dark Spectrum

The default value of Number of scan to average is 1, but you can also set it for multiple acquisitions. In
the example here, 10 is used, instead of the default 1. Once the dark spectrum is acquired, you can
confirm the acquired spectrum in the preview at the lower half of the window. Also, "Acquiring Dark

Spectrum ..." is displayed while acquiring the dark spectrum.
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Other than actually acquired dark spectrum, it is also possible to use the default dark spectrum, or to
use a previously saved dark spectrum file. The default dark spectrum is for test purposes only, please be

carefully when using. The following figure shows the case when Use default dark spectrum is selected.

Note: The default dark spectrum is for testing purposes only and should be used with caution.

Once the dark spectrum is set, click Next.

6-1-5. Display Settings
Next, you can specify a name for the measurement graph window, as well as a spectrum title and a
color for the graph. To specify the color, you can click on the color patch and select the desired color

from the palette.

Absorbance Measurement...

®) Display in new window Window name: |Abzaorbance_(

Select existing window

Window Name Spectrum Type

Spectrum title: [ fbsorbance_l)

Graph color: -

| <Back | | oK | ‘Gmnel

Figure 6-7. New Absorbance Measurement - Display Settings
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When you finish setting the display, click OK. The measurement graph is displayed as shown below.

Filrf)  Viewlf)  MemuementM]  Settiege§  Windowll)  Help)

' “ Abgorkance O Integeation S 30 - - = | Bverage =1 = Boscar: 0O - qu.l_[

Py w_el.mc_a - =% [
PX S CEORASATROH S maA |

[ - Absorbance_0 |

- 10.0 —————————————————r—————————————————————

3 9.0 4

8.0 &
70 1.
BO L ... : L . B o . i
5.0 4+
4.0
3.0
20 4 !
10 L. . el . . . S . . o

0.0

Absorbance(OD)

200 300 400 500 800 T00 800 Q00 1000
Wavelength{nm)

Figure 6-8. Newly created absorbance measurement window

6-2. Absorbance of Sample

After setting the absorbance measurement, set the sample to be measured in the cuvette holder. The

figure below is an example of absorbance measurement of sample solution.

Finf]  Verwig) rteenif) HeiplH]

' [ L - . S 1 S —1 . %q’Ll

A W —— L T
X CEORNSATRU S maAy
| Absorbance_0 |
e -
9.0 1 .
80 +
70 1
60 i |
50 1 _ ]
40 L i
30 §
20 F .4
1.0 -
0.0

Absorbance(QD)

200 300 400 SﬁD 600 700 800 200 1000
Wavelengthinm)

Figure 6-9. Absorbance of methylene blue solution
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6-3. Graph Toolbar Icons

The graph toolbar icons in the absorbance measurement window include icons for adjusting the

spectrum scale, similar to the graph toolbar in the Spectrum measurement window.

6-3-1. Measurement Mode Switching Icons

In addition to the common toolbar icon, there are a set of measurement mode switching icons for

measuring absorbance, transmittance, and reflectance.

|/ “Spectrum_0 }”"Absorbance_0 |
FX_  { @ORASATR

Absorbance 0

H o ovmaA

Figure 6-10. Measurement mode switch icons

By clicking the icons, you can switch among four modes: S (spectrum), A (absorbance), T
(transmittance) and R (reflectance). The four figures below show the results of switching the sample

measurement results in Figure 6-9 to four modes: S, A, T, and R.

= =

B I |ttt mpiitem ® 5w 6| ® el 1 A= |

CLBOCARMNSATRL H s e A
[ Absorbance_0

Absorbance(OD)
n
2

200 300 400 500 800 700 800 900 1000 200 300 400 500 600 700 800 900 1000
Wavelength(nm) Wavelength(nm)

Figure 6-11. Switch to spectrum mode with S icon Figure 6-12. Switch to absorbance mode with A icon
e _____________________________________________ - e __________________________________ o |
B s e = e e T (B
PR L OECOARL SATRUH S DA X UBOARLSATRIH D A

[~ Absorbance_0 | [ Absorbance 0 |
120 120 - - T
100 4 100 +

€ w g ®

é 80 § 50

H &

§ a0 £ 40

20 20
Dzo{) 300 400 500 600 700 800 800 1000 U2DDI o -3(-!(!- o -4:}0- o -5$UI o ‘6(-!(!. o '?‘DD- o -BD-U‘ o ‘9({!(!. o '1[)‘00-
Wavelength(nm) Wavelength(nm)
Figure 6-13. Switch to transmittance mode with T icon Figure 6-14. Switch to reflectance mode with R icon

A (absorbance) represents the light absorbed by the sample, and T (transmittance) represents the light
passed through the sample, so the two are contradictory. In addition, T (transmittance) and R

(reflectance) are similar, because R (reflectance) measures the reflected light, which is the light
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remaining after the light from the light source hits the object to be measured and is absorbed by the

object.

The peak positions of T (transmittance) and R (reflectance) coincide, and these peak positions are

reversed with A (absorbance).

6-3-2. Setting a New Reference Spectrum or Dark Spectrum

In some cases, it may be necessary to set a new reference spectrum or a new dark spectrum during
the measurement, you needn’t to start the measurement from the measurement menu and make a new
setting, SEC Spectra allows you to easily reset the reference spectrum or dark spectrum using the toolbar

icons as shown below.

“Spectrum_0 }”Absorbance_0 | |
FX (CEORASATROH < awA |

——— Absorbance 0

Figure 6-15. Set as reference spectrum icons

/“Spectrum_0 /" Absorbance_0 }

EX . o OGEORMASATRUH s sawaA |

——— Absorbance 0

Figure 6-16. Set as dark spectrum icons

To reset the reference spectrum, switch the object to be measured to the reference object and press
the Set as reference spectrum icon. To reset the dark spectrum, turn off the shutter of the light source
or block the optical path and press the Set as dark spectrum icon.

Basically, whenever a measurement needs a reference or dark spectrum to work, the Set as reference
spectrum icon or Set as dark spectrum icon will appear on the toolbar. This is the same for absorbance,

transmittance and reflectance measurement.
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6-4. Saving Absorbance Measurement

6-4-1. Saving Absorbance Spectrum Curve

The method of saving the absorbance measurement spectrum is the same as that of "spectrum
measurement".However, in the spectrum measurement, only one curve of the spectrum is saved, and in
the absorbance measurement, three curves are saved: reference spectrum, dark spectrum, and

absorbance spectrum.

Click the "Save selected spectrum as..." icon Eon the graph toolbar to save the spectrum curve.

Select Spectrum...

Select Spectrum Title

B | Absorbance_0

O |Absorbance_0_Dark Spectrum

[0 |Absorbance_0_Reference Spectrum

Current setting

Wavelength Range [[] File Merge
Range start : 200 nm

Range end : 1025 nm

Wavelength Interval: 0 Application Settings ‘

oK ‘

Figure 6-17. Saving absprbance spectrum by Save selected spectrum as... icon
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Alternatively, select "Save all spectra as ..." from the pop-up menu in the spectrum data window. The
three saved curves can be viewed in the specified folder as shown below.

For detailed saving procedure, also refer to "14-8. Saving Currrent Spectrum" in the software operation

method.
4+ » SEC data v |0 D Search SEC data
MName Date modified Type Size ()
| | Absorbance 01.sps.sps 35 SP5File 47 KB
|| Absorbance 02 sps.sps 3:5 SPS File 47 KB
| | Absorbance 03.sps.sps 3:5¢ SPS File 47 KB
| | Absorbance 04.sps.sps N7, 3:55 5P5 File 47 KB
| | Absorbance D.sps 202 3:39 SPS File 47 KB
| | Absorbance 0 _Dark Spectrum.sps 2020/11,/08 13:39 SP5File 47 KB
| | Absorbance 0_Reference Spectrum.sps 2020/11/09 13:39 SP5 File 47 KB
55l Absorbance_1.spe 2020/12/01 20:50 PKIZS #7 Certificates 303 KB
| | Absorbance_0_200 ~ 1025 nm_0.00 s.5ps 2020/12/13 18:07 SPS File 21 KB
| | Absorbance_0_200 ~ 1025 nm_5.05 s.sps 2020/12/13 18:07 SPS File 21KB

Figure 6-18. Saved absorbance spectrum

6-4-2. Loading Saved Absorbance Spectrum Curve
To load a previously saved absorbance spectrum, you can click "Open Spectrum File" from the File
menu to display the absorbance spectrum in a new or existing window on the software. For details, refer

to "14-1-1. Open Spectrum File".

6-4-3. Deleting Absorbance Measurement
The result of the absorbance measurement is calculated by multiple spectral curves. Therefore, do not
delete any curve. If you delete any of the curves, the software will not be able to display the absorbance

correctly.

6-4-4. Print and Preview of Absorbance Spectrum Curve

-

If you want to print the spectrum of the absorbance spectrum, use the "Print Preview" =% and

i b

"Print"“*==" icons on the toolbar. For details, refer to "14-9-3. Print Preview and Print".
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7. Transmittance Measurement

The transmittance is calculated from the spectrum of the light has passed through the reference
object (blank solvent injection into the cuvette holder) and the object be measured (sample solution
injection into the cuvvete holder). Smilarly to the measurement of absorbance, in order to measure the
transmittance, first measure the transmitted spectrum of the reference object (baseline measurement),
then set the object to be measured and measure the light transmitted through the object to be
measured. When the measurement is completed, the program automatically calculates the

transmittance spectrum.

7-1. Creating a Transmittance Measurement

For the transmittance measurement, select Transmittance from the Measurement menu and open

the New Transmittance Measurement window, as shown below.

File()  View(V) Settings(S)  Window(W)
_ Spectrum(3)...
P Il spectnr Strip Chart(S).. m 1
T m Absorbance(A)...
:_ m E Reflectance(R)... \ \ k
3 Ii Concentration(Q)...

Figure 7-1. Selecting Transmittance from the Measurement menu

7-2. Setting Measurement Conditions

Set the measurement conditions in the same procedure as in "6-1. Creating an Absorbance
Measurement".

On the Source Device screen, select the source device (displayed by device serial number) and press
Next.

First, set the reference material in the cuvette holder. Then, on the Data acquisition parameter screen,
set the Integration time, Number of scans to average and Boxcar width. When all the parameters are
set, click Next.

Set the Reference spectrum and Dark spectrum.

On the Display Settings screen, set the Window name, Spectrum title, and Graph color.

When you have finished the display settings, click OK. The measurement window is displayed as

shown in Figure 7-2.
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Since the reference object is set, the transmittance is 100% in Fig. 7-2.

FaHEl Vel Messseseaill  Rmegell  Wedsw(iD  Hepd)
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Figure 7-2. Newly created transmittance measurement window

7-3. Transmittance of Sample

Next, set the object to be measured and measure the transmittance. The result of measuring the

sample is displayed in the figure 7-3.

Flel) Vil Momwmedl) Semeqi Widow() ek
F ] | veomitunie s wegration ime 20 = m = | bverge = |8 =| Bomcar: % & qmq
2z o Spetnam B ) Tranumitiance 0 - x g
EX . D GLBOCRASATR H s iwmaA
3 [ Transmittance_0 |
= 120 e . - - . =
: 100 L ) ]
_ e — - B - T T e e iy
£ go | neef g
. ! *,
e
E -« Y AR N S - WA Np WRp Y - SO SRS U SR
E 40 1 14 AV B O S Y Y -SSP
= i VT \ i
20 1 '.d.-l. : .\_ i -:
0 ] — i : . : —
200 300 400 500 600 700 800 g00 1000
Wavelength{nm)
Figure 7-3. Transmittance of methylene blue solution
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7-4. Saving Transmittance Measurement

The method of saving the transmittance spectrum is the same as that for the absorbance spectrum.

For details, refer to "14-8. Saving Currrent Spectrum".

To load the previously saved transmittance spectrum, you can display the transmittance spectrumin a

new or existing window on the software by clicking Open Spectrum File from the File menu. For details,
refer to "14-1-1. Open Spectrum File".

If you want to print the spectrum of the transmittance spectrum, use the Print Preview =% and Print

i

=2 icons on the toolbar. For details, refer to "14-9-3. Print Preview and Print".
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8. Reflectance Measurement

Reflectance is calculated from the reflection spectrum from the reference object and the reflection
spectrum from the object to be measured. Therefore, to measure the reflectance, first irradiate the
reference object with light sourcce and measure the reflected light. Then, irradiate the object to be
measured with light sourcce and measure the reflected light. The program will automatically calculate

the reflectance spectrum when the measurement is complete.

8-1. Creating a Reflectance Measurement

For reflectance measurement, select Reflectance from the Measurement menu to open the New

Reflectance Measurement window, as shown below.

File(E)  View(V) Settings(S)  Window(W)  Help(H)

_ Spectrum(s)...
| - | A
’ l Spectrur Strip Chart(S)... ms veraq
m «"'Spectrumt Absorbance(A)...

[ Transmittance(T)... - -
= F b [n
g m E Reflectance(R)... R \ k |:£|
| Concentration(C)...

— 1

Figure 8-1. Selecting Reflectance from the Measurement menu

Lun.y

8-2. Setting Measurement Conditions

Set the measurement conditions in the same procedure as in "6-1. Creating an Absorbance
Measurement".

On the Source Device screen, select the source device (displayed by device serial number) and press
Next.

First, set the reference material in the cuvette holder. Then, on the Data acquisition parameter screen,
set the Integration time, Number of scans to average and Boxcar width. When all the parameters are
set, click Next.

Set the Reference spectrum and Dark spectrum.

On the Display Settings screen, set the Window name, Spectrum title, and Graph color.

When you have finished the display settings, click OK. The measurement window is displayed as

shown in Figure 8-2.
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In Figure 8-2, the reference object is set, so the reflectance is 100%.

FaaE) W)  Mesnsovalll  Semeinll | Weedew(f)  HelpdH)
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Figure 8-2. Newly created reflectance measurement window

8-3. Reflectance of Sample

Next, set the object to be measured and measure the reflectance. The figure below shows an example

of the result of measuring the reflectance.

Fell  View¥) Mroweemetl SemegaD Wedowl)  Helpldl
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o ! ip-m.n_-:'_i [P P - X
BX . CGAEORNSATROH <A

g [ Reflectance 0 |
120 : : T T

wo 1. N SR S .

Reflectance(%)

200 300 400 500 600 700 B0OO 900 1000
Wavelength({nm)

Figure 8-3. Reflectance measurement of a sample
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8-4. Saving Reflectance Measurement

The method of saving the reflectance spectrum is the same as that for the absorbance spectrum. For

details, refer to "14-8. Saving Currrent Spectrum".

To load the previously saved reflectance spectrum, you can display the reflectance spectrum in a new or

existing window on the software by clicking Open Spectrum File from the File menu. For details, refer to
"14-1-1. Open Spectrum File".

If you want to print the spectrum of the reflectance spectrum, use the Print Preview =% and Print

i

=2 icons on the toolbar. For details, refer to "14-9-3. Print Preview and Print".
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9. Strip Chart (Recording Specific Wavelength)

SEC Spectra provides a Strip Chart for continuous observation of numerical changes in a specific
wavelength or wavelength range. Since it is necessary to create the target spectrum in advance for the
Strip Chart measurement, the following explanation is from the state where the "Absrbance_0"

spectrum curve has been created in advance.

9-1. Creating a Strip Chart Measurement

From the Measurement menu, select Strip Chart to open a New Strip Chart window:

File(F)  View(V) [[UIENUSRGCIIN Settings(S) Window(W)  Help(H)

Spectrum(S)...

’ i | Absorbs Strip Chart(S)... ™ v

a Spectrum_Q Absorbance(A)...

Transmittance(T)... : b ] L]
x | Reflectance(R)... : mk 84

Concentration(C)...

Aver

wn.padg

n -

Figure 9-1. Selecting Strip Chart from the Measurement menu
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9-1-1. Strip Chart Settings

The New Strip Chart window is shown in Figure 9-2.

First select the desired source spectrum from the New Strip Chart-Strip Chart Settings window. Software
automatically selects the target measurement window that is currently open. You can also click manually.

Figure 9-2 shows the case where Absrbance_0 is automatically selected.

Then, select the wavelength or wavelength range and press Add. If you want to add multiple

wavelengths, repeat the operation selecting the desired wavelengths and press Add.

Note: The software will automatically select the closest wavelength.

Mew Strip Chart...

Strip Chart Settings
Select source spectrum:
Spectrum Title negraton  jngex
Spectrum_0 30000 0

Wavelength to track
® Specific wavelength: nm . Del
O Wavelength rang (Average) |2OD.IJU | - |1l}25_{]0 | nm

O Wavelength ratio Numerator nm

[ range

Denominatol20000 | am

Track Track Title N Track
Wavelength(nm) DataName ' ame Type
299.91 Absorba... | Absorbance_1299.9... | Specific ...

Absorba... | Absorbance_1600.0..

Record Setting Next > Cancel

Figure 9-2. New Strip Chart - Strip Chart Settings

ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com 41



https://www.als-japan.com/

SEC Spectra User's Guide 9. Strip Chart (Recording Specific Wavelength)

9-1-2. Record Settings
When you press Recording Setting button in Figure 9-2, the Recording setting screen (Figure 9-3) is
displayed, and you can set the data acquisition Interval and When to stop. After completing the settings,

press OK, and then press OK in the dialogue that appears.
After completing the settings, click Next in the New Strip Chart-Strip Chart Settings window (Figure 9-2).

Interval
If you check on Synchronize with source, it will be the same as the acquisition interval of the original
spectrum. If you uncheck it and enter the acquisition interval, data will be acquired at the set interval.

The default setting is 500 ms and can be changed to sec, min, hr as needed.

When to stop
Next, set the stop time. If you check on Continue until stoped by user, it will continue until you stop it by

pressing the Stop icon on the toolbar of the Strip Chart measurement screen that opens in the next step.

You can uncheck it, enter the recording time, and set the time until it stops.

Record Setting

Interval

[[] Synchronized with source

Every: _ 1 sec v

When to stop

[[] Continue until stopped by user

Stop after: ' 20 sec v

OK Cancel

Figure 9-3. Strip Chart Settings - Record Setting
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9-1-3. Display Settings
Now, on the Display Settings window, specify name for the new strip chart window. When all settings

are done, click OK. SEC Spectra will display the newly created strip chart, as in the following figure:

Vel VermY) MesmssmersM) ettngel)  Window(f)  Hepl

p M | Abserbance s 081 v ivwiength bo eacke 390 . F— 5 7] Bemeas

Spectrum 0 | Absorbwnce I Sinp_Chanm 0

‘-__ mxvu [ FIrp—— - ,G£~£"r‘bnﬁaoﬁg

Absorbance 1 299.91 nm —— Absorbance 1 600.03 nm |

- |

o F— —— S e B S
0901-
0.86 3
0.82 3
0.78 §
073 §
069 4
065 +
061 +
057 &

Absorbance(0D)

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Delta TIME(min)

Figure 9-4. Newly created Strip Chart window

In figure 9-4, strip chart curves are displayed at 10-minute intervals. The X-axis scale has a default
interval of 10 minutes. The X-axis width is automatically adjusted up to the default 10 minutes, and

automatically scrolls to the left if it exceeds 10 minutes.

Fielf) ‘Wew(f] Meseermedlll lefegd§  Wedow(l)  HepHl

Sl T —— : =E Yomie

ss| o Epecrum il | Abncrbarce 1 iarp Cran 0 .
L. R < 08 _(oU| % P38 I

Absorbance 1 29191 nm Absorbance 1 E00.03 nem

% g

1.3 T
12 4
113
10 %
ugé_.._..._.x....
08 i
07 3
06 3
05+
04
033
0.2 %
014
D_l‘.}li ....... T T T T T T 1

Absarbance(00)

Delta TIME(min)

Figure 9-5. The chart starts scrolling after ten minutes

Note: When multiple wavelengths are added in the Strip Chart Settings, not all curves may be displayed.
In this case, press the autoscale icon on the toolbar to show all curves.
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9-2. Toolbar Icons

In the graph toolbar, in addition to the icons for scale adjustment, saving, printing, etc., which are
similar to spectrum measurement, there are icons dedicated to the Strip Chart (where marked with a red

border).

/“Spectrum_0 ] “Absorbance_0 ) Strip_Chart_0 |

BEX 1 O OEaTHI 08

Figure 9-6. The toolbar icons of Strip Chart

9-2-1. Strip Chart View

Spectrum_0 /" Strip_Chart_0 |

@ x @ JﬁL 10 + deltatime - g-\. £-\

| Strip Chart View |

| Strip_Chart 0 |

Figure 9-7. The Strip Chart View icon

This icon allows you to stop scrolling the Strip Chart window. Strip Chart emulates a continuous chart
paper, so the graph will scroll to the left. Pressing this button will temporarily freeze the scrolling. Press
the button again can unfreeze it. Freezing the strip chart will not stop it from capturing new data. The
software will keep recording new data in the background, so you will see continuous data when you

unfreeze the chart.

When scrolling is active, this icon has a blue frame, and when scrolling is inactive, it lacks the frame. See

the following figure:

Spectrum_0 Stnp_Chart_0 Spectrum_0 /]/Strip_Chart_D]

@ ﬁ 8 ~ deltatime - g.\, @ x q II —f-—lo | delta time « g.\'

|—— Strip_Chart 0 | |—— Strip Chart 0|

Figure 9-8. The "active"(left) and "inactive"(right) states of the Strip Chart View icon
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9-2-2. Data Display (X-axis)

|~ Spectrum_0 ) Strip_Chart 0 |

EX [ =i CEECH
[—— Strip_Chart 0 |

Figure 9-9. The control for modifying the time period for data display
Here, you can specify the X-axis display of the strip chart. The display format can be selected from:
delta time (the elapsed time from the start of acquisition), delta data (the number of data from the

acquisition start), and min, hour, day (time, date).

[ o - =| min -
min
hour

—— Splday ) 299.91 n

delta data

Figure 9-10. X-axis display of Strip Chart
When setting to delta time, the unit can be selected from: s and min.
For delta time and delta data, the width can be selected from: 10,20, ..., 100.

The default X-axis display is delta time, with a width of 10 and units of min (minutes).

It i\deltatime = min -
2

(V]
; E
[ ectrum_0299.91n
40
50 \Ij\d_/\\lk/\l—l
|ﬁ| 10 ~| delta time ~ - ;g .
5 ) |90
100
I enﬂﬂ*l‘l Il ..
Figure 9-11. Unit of delta time Figure 9-12. Display width of delta time

9-2-3. Reset and Stop Icon

Press the reset icon < to reset the acquired data of the Strip Chart. The newly imported data will be

the first data. Press the stop icono to stop the Strip Chart screen.
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9-2-4. Record Setting Icon

When vyou press the recording setting icon {Q‘} , the recording setting window

Record Setting

Interval

[[] Synchronized with source

Every: 1 serc v

When to stop

[[] Continue until stopped by user

Stop after: ' 20 sec ~

QK Cancel

Figure 9-3. Strip Chart Settings - Record Setting) is displayed. You can edit the recording conditions.

9-2-5. Scroll Bar State Icon

@0 & ¥J @ T

Figure 9-13. Scroll Bar State icon

Scroll Bar State

If you press the Scroll Bar State button to make it the blue state shown above, the spectrum data will always be
displayed with the latest data (lower region of the data frame). When Scroll Bar State is white, it is displayed in

the normal order(upper region of the data frame).

9-3. Saving Strip Chart

Click the save icon E!J on the graph toolbar to save the Strip Chart data. A file will be formed for

each wavelength measured. You can save the spectrum checked for selection at the same time. Click the

save icon on the graph toolbar to save the Strip Chart data. A file is formed for each measurement

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry

https://www.als-japan.com 46



https://www.als-japan.com/

SEC Spectra User's Guide 9. Strip Chart (Recording Specific Wavelength)

wavelength. You can save the spectrum checked in Select at the same time. You can select the file type

from spt and csv by clicking the Application Settings icon (refer to "14-3-2. Save").

Select Spectrum...

Select Spectrum Title

Absorbance_1 299.91 nm

/] Absorbance_1 600.03 nm

Current setting

Wavelength Range [ File Merge
Range start : 200 nm

Range end : 1025 nm

Wavelength Interval: 0 | Application Settings |

. oK

Figure 9-14. Saving a Strip Chart

9-4. Loading Strip Chart File

To load a previously saved Strip Chart result (extension spt), you can view the Strip Chart result in a
new/existing window on the software by clicking Open Spectrum File from the File menu. For details,
refer to "14-1-1. Open Spectrum File, 14-1-2. Open Strip Chart File" .

The following is an example of displaying multiple items in a New window-Same window.

Faef]  VerwlY] Messsssall emegl Wesleal el

" B inctaspmm e Wemegm w w0 . L + Bomtw: |3

| e i | ket ] ¢ Abiorhasos O 01011 A | ) -% g

AR - RN TR

[ Absorbance 0 295,01 ran Abisorbance 410,17 rim |
0.49 + ]

g BB s S SO 4

0.46 1

b}
Soml B R S B
:

042 4 . 4
0.41 4 -
039 4 L . AU A . .

0.37 1 ————

Delta TIME(min)

Figure 9-15. Displaying the StripChart results in a New window-Same window
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10. Time Sequence Measurement (Recording Full

Wanvelength)

10-1. Time Sequence Window

SEC Spectra provides a Time Sequence function that records changes in full wavelength range (or the
save wavelength range set in "14-3-2. Save") over a period of time. From View--Time Sequence
Measurement on the menu bar, or by moving the mouse cursor over Time Sequence button on the right

edge of the SEC Spectra window, the Time Sequence window is displayed.

Eﬁj SEC Spectra = [m]

File(E) View(\V) Measurement(M) Settings(S Window(W) Help(H)
’ BB | Absorsancet integration time: 20 . ms . ‘ Average < |5 <] Boxear: S - @l' [l‘
T /Spectrum_0 )" Absorbance_1 | + x || Time Sequence alx
7 N . . NG 3 (® Record Stop nSaveln 1=
i U HSCICRNSATRUH < o awaA ' G
a @ x WAE Al (\ j r_(:ll =y =8 A's )\ \/ Destination: C:\Users\User\Desktop =
3 Spect 5 :
= [—— Absorbance_1 | Selec SPECTUM  Save o, 3
— 30 — S— . : Y BNI"5 [Specrun. [Speciun.

-':Jl ] . . . . . . . L [J |Absorban.. |Absorbanc.. None

:_; 25 + o o R e ) . o : B . T When to start
| # | [ Start after the first data

[ start  Start after: 1 ms

1 : . - : . ] Interval
: : : [ Synchronized with source

151 o IR o o o Every: [ 00 ms
3 . . . . ] [ Only record new data

When to stop
Continue until stopped by user

1.0 +

Absorbance(OD)

Stop after. 500 |min

0.5

What to save

@ Save selected spectrums

200 300 400 500 600 700 800 900 1000 =
wavelength (n m) [ Create file at every tracking interval

Figure 10-1. The Time Sequence button and the Time Sequence window

When you move the mouse, the window closes automatically. If you want it to stay on the screen, you
can click on the push-pin icon on the upper-right corner of the pane to fix it. See the following figure:

Time Sequence I JIIX

| (@ Record Stop HSaveln___ sps -
i Destination: C:\Users\User\Desktop

Select Spectrum Title Save Name Note
[J |Spectrum_0 Spectrum_0 None
Absorbance_1 Absorbance_1 None

Figure 10-2. The push-pin for pinning the Time Sequence window
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10-2. Settings of Time Sequence Measurement

10-2-1.Selecting Spectrum
First, select the spectrum to be recorded. The software will automatically select the currently open
measurement window. Figure 10-3 shows an example where Absorbance_0 is automatically selected.

You can also select it manually by checking Select box to the left of the spectrum name.

Note: Do not change the window while recording as this will be deselected if you open or work with
another window during recording. Also, if you press the record icon and the message "Spectrum is not
selected" is displayed, the selection may have been disabled by some operation, so please check on the

Select frame again manually.

10-2-2.Specifying the save destination folder
First, you need to specify the folder to save the recorded data. The default is the desktop. If necessary,

it is possible to change it using the Save In... icon on the top of this window.

Time Sequence a x
| (@ Record Stop mSave In_.| sps -
Destination: C\Users\U ser\E) esktop
Select Spectrum Title Save Name Mote
O |Spectrum_0 Spectrum_0 None

Absorbance_1 Absorbance_1 MNone

Figure 10-3. Save In icon in the Time Sequence window

10-2-3.When to Start

Next, specify the start time. The default setting is Start after the first data. You can set the delay time
for synchronization with the quiet time of the electrochemical measurement. The default setting is 1 ms
(millisecond). In effect, recording starts as soon as you chick the Record button. Never set to zero (0)
here, or there will be an error.

If you want to start recording immediately by pressing Record icon, please check on Start.

When to start
[ start after the first data

[] Start  Start after: 1 ms v

Figure 10-4. Setting When to start
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10-2-4.Interval
You can set an acquisition interval for the recording. The default interval is Synchronize with source to
keep an equal acquisition interval of the original spectrum. If unchecked, it will be acquired at the input

interval (default setting: 500 ms). If necessary, it can be changed to sec, min, hr.

Interval

Synchronized with source

Every. 500 ms w

Only record new data

Figure 10-5. Setting Interval

10-2-5.When to Stop
Next, specify the stop time. The default is Continue until stopped by user, until you press the Stop

icon at the top of the pane to stop recording. If it is unchecked, it automatically stops at the set time.

When to stop
Continue until stopped by user

Stop after: 500 min

Figure 10-6. Setting When to Stop

10-2-6. What to Save

By default, Create file every data acquisition interval is checked. Each data acquisition interval is
saved in a file format according to each measurement mode (file type: sps), and can be opened from
File-> Open Spectrum File.

Next, specify the spectrum to be saved. The default is all the measured spectrum curves. If Create file
at every tracking interval is unchecked, it will be saved as a file format dedicated to time sequence
measurement (file type: spc), and can be played from File -> Open Time Sequence File. For details, refer

to "10-4. Loading and Playing Time Sequence File".

What to save

(® Save selected spectrums

Create file at every tracking interval

Figure 10-7. Setting What to save
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10-2-7.Selecting File Format
As mentioned above, the save file format is sps or spc depending on whether Create file at every
tracking interval is checked, but it is also possible to use scv format.

It can be selected in the dropdown Manu next to the Save to ... icon at the top of the window.

Time Sequence 1 x || Time Sequence o x
(® Record Stop m Save In... |iJes H {® Record Stop n Save In... | T -
Destination: C\Users\User\Desktop [H Destination: C:\Users\User\Desktop [E&
csv csv
Select Spectrum Title Save Narspc+csv te Select Spectrum Title Save Narlsps+csv te
D D o D D O

Figure 10-8. Select the save file format

10-3. Recording Time Sequence Measurement

After setting the above options, press the Record button at the top of the window to start recording.

Time uence a x
(® Record Stop H Saveln.. sps -
Destination: C:\Users\User\Desktop
Select Spectrum Title Save Name MNote
[ |Spectrum_0 . Spectrum_0 None

Absorbance_1 Absorbance_1 None

Figure 10-9. Record icon

Note: If you make multiple measurements and record, you will see the message "Please make only one

measurement for each spectrometer. You may lose some of your data.", please click on Continue.

During and after recording, a green band may appear on the software screen, indicating that the
spectrometer is communicating with the computer. Regardless of this indication, data will be recorded

and saved according to the setting conditions.

When to stop
[ Continue until stopped by user

Stop after: 10 sec v

What to save

@® Save selected spectrums

[[] Create file at every tracking interval

Figure 10-10. Green band display
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10-4. Loading and Playing Time Sequence File

The file (extension sps) saved in Create file at every tracking interval can be opened by selecting
Open spectrum file from the File menu. For details, refer to “14-1-1. Open Spectrum File”.
The data saved without checking Create file at every tracking interval (extension spc) can be read from

Open Time Sequence File in the File menu.

m View(V) Measurement(M) Setting:
Open Spectrum File(O)...

Open Time Sequence File(T)...

Close All Measurements(C)

Page Setup(P)...
Print Preview(V)...

Print(P)...

Device Information(D)...

Language(l) »

Exit(X)

Figure 10-11. Selecting Open Time Sequence File from the File menu

This opens the system standard Open window. Now locate the file you saved earlier, and then click the

Open button.

= | SEC data — [m| X

Home Share View 0

1 » SEC data v 0 2 Search SEC data

Absorbance_l.spc

1 item selected 302 KB =2 &

Figure 10-12. Selecting previously saved file in the Open window
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Once the file is opened, SEC Spectra will display the playback tools for the time sequence file.

Fle(E]  Verwly) Messerementlll  Semngil  Wedow(l) | HelplD

|. ll Abporbance | ieQraion Dime 30 = T
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1.1 ¢ X
10 4 . : oo o
09 1 ' .
01 ...
o8 1. -
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04 3 Wi !
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o1 1 " L

200 300 400 500 800 00 800 900 1000

Wavelength(nm)
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Figure 10-13. The playback tools for the time sequence file
As shown in the above figure, there are icons that allow the user to Fast-rewind, Play, Pause, and
Fast-forward the playback of time sequence (see the red highlighted area near the bottom). These icons
work just like the way they do in video playback. Through playback, you can easily go back and forth to
find out how the measurement reading changes. Moreover, you will notice that the time sequence file

will keep playing over and over again once it is loaded until you press the Pause button.
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11. Relative Irradiance Measurement

Relative Irradiance measurement is a measurement method for confirming the spectral waveform of a
luminescent sample such as fluorescence or electrochemical emission to a reference light source with a

known color temperature.

11-1. Creating a Relative Irradiance Measurement

To start a new relative irradiance measurement, press "l" icon at the top of the toolbar to open the

setting screen.

- [ g ]

Figure 11-1. Relative Irradiance from the l icon

Next, please select source device on the Source Device window. Then, click Next.

11-1-1.Color Temperature
Set the color temperature of the reference light source. Example: It is 5500K when both the D2 and

HAL lamp of the SEC2020 spectrometer system are used. It is 2800K when only the halogen lamp is used.

Mew Relative Irradiance Measurement...

Color Parameters

Color temperature: 2800 K

< Back Next > Cancel

Figure 11-2. Setting color temperature
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11-1-2.Setting Measrement Conditions

Next, set the Integration time, Average, and Boxcar in Data acquisition parameters. When you have
finished setting all the parameters, click Next.

Set the reference spectrum when the reference light source is on and the dark spectrum when it is
blocked.

Specify the graph window name, spectrum name, and graph curve color in Display Settings. Press OK.

When the setting is completed, SEC Spectra will display the relative irradiance measurement graph.
The figure below is an example of the relative irradiance spectrum when only the halogen lamp of the

SEC2022 light source is turned on.

Fle(E]  Verwly) Messerementlll  Semngil  Wedow(l) | HelplD
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e
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Figure 11-3. Newly created Relative Irradiance measurement window
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11-2. Relative Irradiance Sample Measurement

Install a sample and measure the Relative Irradiance.

Fe(f]l  Visall) Messeementlll Semagilll  Wedswll  HelplD

|’ ll Belaneoe_radance 1 Inegeaboe e 50 - = | Awerage - & * Bowcar) % - E atll_l

o Specrum 0 ¢ Relathee_Irradsance 0 - M
X U L SMOANDH s A
Relative_lmadiance_0 |
12“ T T T T L) T
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80 L ]
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s
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Figure 11-4. The Relative Irradiance measurement graph for a LED lamp

11-3. Saving Related Irradiance Measurement

The method of saving the current Relative Irradiance spectrum is the same as that for the absorbance
spectrum. For details, refer to "14-8. Saving Currrent Spectrum".

To load a previously saved Relative Irradiance spectrum, you can display in a new or existing window on

the software by clicking Open Spectrum File from the File menu. For details, refer to "14-1-1. Open

Spectrum File ".

If you want to print the spectrum of the Relative irradiance spectrum, use the Print Preview “® and

i 3
Print “= icons on the toolbar. For details, refer to "14-9-3. Print Preview and Print".
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12. Concentration Measurement

Spectrum-based concentration measurement captures the spectrum of a light source after it passes
through the test solution, and then compares the spectrum with the light source's original spectrum to
come up with the concentration of the solution by applying a known calibration table or the Beer's Law.
Accordingly, as in the absorbance measurement, the spectrum of reference solution is measured first,
then the spectrum of the test solutio. SEC Spectra provides a straightforward procedure to measure

concentration. All you have to do is follow the step-by-step windows to create a concentration

measurement.

12-1. Creating a Concentration Measurement

To create a concentration measurement, please select Concentration from the Measurement menu to

open the New Concentration Measurement window, as shown in the following:

File(F)  View(V) Settings(S) Wi

Spectrum(S)...
’ B spectun G chans). .
Spectrum ( Absorbance(A)...
Transmittance(T)...
m x Ref Iectance(R)

Figure 12-1. Selecting Concentration from the Measurement menu

LU 108

12-1-1. Setting Measurement Conditions

Set the measurement conditions in the same procedure as in "6-1. Creating an Absorbance
Measurement".

On the Source Device screen, select the source device (displayed by device serial number) and press
Next.

First, set the reference material in the cuvette holder. Then, on the Data acquisition parameter screen,

set the Integration time, Number of scans to average and Boxcar width. When all the parameters are

set, click Next.
Set the Reference spectrum and Dark spectrum.

On the Display Settings screen, set the Window name, Spectrum title, and Graph color.

4S ALS Co., Ltd
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12-2. ConcentrationSettings

After completing the display settings, press OK to open the Concentration Settings screen. Set the
information to calculate the concentration from the measured spectrum. There are two calculation
methods: one is to create a calibration curve from samples with known concentration (Figure 12-2), and

another is to specify the parameters of Lambert-Beer's law (Figure 12-3).

Concentration Settings

Calibration Table From Knowen Concentration Beer's Law Settings
Waveleneth
(® Specific wavelength: () Waveleneth ranee
#9981 nm [20066 | ~ [102486 nm nm ~
Calibration Data
Concentratior: I:l Add to List Compound name: Absorbar -
Get I:l Delete Concentration unit:
Reegression Graph
12 ! T T T . Absorbance Concen|
T« T 4
< >
| Order: |
08 4---.-- T ....... ...... e 4 [ Zero intercept
. . . . . Number of samp Ies:l:n
s R-Squared:
Eos ,,,,,, e ]
; N . . . B
]
o
04 1. Ce B R C e . B
02 4+. - .... RIRRIIE IR T I I R -
Order Coefficient
00 i ! ; : |
0.0 0.2 0.4 0.6 0.8 1.0 12
Absorbance(OD)
Save Table Load Table Apply

Figure 12-2. Concentration Settings - Calibration Table From Known Concentration

Concentration Settings b4

Calibration Table Fram Known Concentration

Molar absorptivity (e l:l 1/ (om * moll
Path length: l:l cm
Wavelength: l:l hm

Compound name: l:l
Concentration unit: l:l
Apply

Figure 12-3. Concentration Settings - Beer's Law Settings
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12-2-1.Creating a Calibration Curve from Known Concentration

The following is an example of how to create a calibration curve from a sample with a known
concentration.
(D Place the solution of known concentration (No. 1) in the cuvette holder, and enter Specific
wavelength (420 nm in this case) in the Wavelength field of the Create calibration data from known
concentration screen, and the software will automatically select the closest wavelength.
Next, enter the value corresponding to Concentration in the Calibration data field and press Get
icon to measure the absorbance.
Click Add to list icon. Add this absorbance to the table list on the right.
Then, place a solution of known concentration (No.2) in the cuvette holder. Then enter the
Concentration value and press Get icon to measure the absorbance of this concentration.
Repeat the same operation using solution of known concentration. If you get 2 points, the
parameters of the regression curve will be displayed.

If you want to delete the data, select the data row in list and click Delete icon to delete the point.

Oe o do ©

Compound name and Concentration unit entered here will be displayed in the concentration

measurement graph (Figure 12-5).

Concentration Settings

Galibration Table From Known Goncentration Beer's Law Settings
Wavelength
®) Specific wavelength: (O Waveleneth ranee
41999 nm [20053 |~ (102480 | m nm v
Calibration Data
Concentratior: |05 | | Add to List Compound name: K3FeCNB Absorbar
Get 2641470E-001 Delete Goncentration unit  |mM
Regression Graph
33 T T T T T
Absorbance Concentration Residual
‘ ‘ . ‘ ‘ 9.013226E-001 |2 -6.778964E-003
0 . . P m a4 ||4.619591E-001 |1 2.183582E-002
' ' : ' B 2.641470E-001 |05 -1.505686E-002
. . : . . r‘
25_..:..:...:...:..:._)f‘/:.._ Order:
S /S Dre’ ]
. . X . s . Zero intercept
/
. . : e . Number of samples:la—l
E e D ,r'" Sl R-Squared: 9.993576E-0
. . / . .
Pl
3 15 " oA 4
. e
: A
1 " P{"‘ : 4
05 Order Coefficient
J . . . .
S j -1.033502E-001
;o . . . .
1S : : : : 1 2.341148E+000
00 02 04 06 08 10 12 14
Abscrbancs{0D)
Save Table Load Table Apply

Figure 12-4. Configuration of Concentration Settings - Calibration Table From Known Concentration
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When you have finished setting the concentration curve, you can save the concentration calibration

data using Save Table button at the bottom of the screen. The saved data can be loaded using the Load

Table button. When you have finished the settings, click Apply. Once the settings have been applied, the

concentration curve will be displayed in a measurement window similar to the Strip Chart, as shown

below.
JE&) SEC Spectra =
File(F)  View(V) Help(H)
’ B | seectum o integration time: 20 v ms v | Average v 5 ~ Boxcar: 5 - @l‘ [l‘
| 22| " Spectum_0 ) Concentration_1 | - x [
: X 7\;10 SEEE T ON N [ Q| SRS - —— A
f [—— Concentration_1 | g
: T T T T T T T T - T T T T —
g 064 - R REEEEEE ——————————— T . s e B
g o= I : : ‘ : H
ol E 0.55 i

T 045 1 4

J T

2 036 + .

v} + :

2 T : : : :

£ o018 1

5 T

=z T

- 009 +- 9

c [

B 3

2 000 &

5 h:

S 0000 L

018 o ]
A O S 4 e | — - i e o
266 267 268 269 270 271 272 273 274 275
Delta TIME(s)

Figure 12-5. Newly created concentration measurement graph
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12-2-2.Beer’s Law Settings

If you want to measure the concentration from Lambert-Beer's law, click on the Beer's Law Settings tab, set the
parameters in the following screen and click Apply to create the measurement diagram (Figure 12-5).

Molar absorptivity (€): Enter the absorption coefficient of the compound. Enter the coefficient according to the
concentration unit you want to display.

If the concentration unit is molar (M), enter the coefficient unit in "Mt.em™;

if the concentration unit is mmol (mM), enter the coefficient unit in "mM™-cm™".

Path length: Enter the optical path length (cm) of the cell used for measurement.

Wavelength: Enter the absorption peak wavelength (nm) to be measured.

Once the Compound name and Concentration unit have been entered, they will be displayed as Compound

Name and unit in the concentration measurement graph.

Concentration Settings

GCalibration Table From Known Goncentration Beer's Law Settings

Molar absorptivity (&) E 1/ {em * mol)
Path length: IE cm
Wavelength: E i

Compound name: [Fe(CN)B]-3|

Concentration unit: M

Apply

Figure 12-6. Beer’s Law Settings
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12-3. Start Measuring the Concentration of Test Solution

The solution to be measured is then placed in the cuvette holder and the concentration is measured.

Use the Auto scale icon to adjust the display.

Finfl  Verwly] Momseeensdl leeeafl  Wedos(l]  HepH

h | st asgaicmime 3 - S r——— | S T— . ,E.I"I

& Bpecieam_§ + Comemniraien_1 i = |
(EX R He - DS CIICIRN T S  cormer
[—— Concentration_1 |
07e £ 7 T . ' T T T T T T

0.70

060 4+

050 4

0.40

030 +

020 =+

Compournd Marme: KIFeCMNE unit: mM

010 +
0,00 } e .o , : ; F||

t } } } —t
300 310 320 330 340 350 30 370 380 380
Delta TIME(s)

Figure 12-7. The concentration graph of the test solution

12-4. Concentration Setting Icon

Except for the same toolbar icons as in Strip Char, there is a button dedicated to Concentration

Setting for concentration measurement. See the following figure:

"Concentration 0 [

L e SN

lxn entration l'hlujl

Figure 12-8. Concentration Setting icon

Concentration Setting icon opens the window for you to specify the Calibration Table From Known

Concentration and Beer's Law Settings.
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12-5. Saving the Concentration Measurement

The procedure for saving the concentration measurement results is the same as for Strip Chart, using

the Save icon on the toolbar. Please refer to "9-3. Saving Strip Chart" of Strip Chart measurement

Select Spectrum - b
Select  Spectrum Title

seemtraticn 0 Reterence

[0 |Comcentration_0_Dark Spectrum

[0 |Concentration_0

Cusrent setting
Wavelength Range [] File Marge
Range start : 200 At
Range end : 1025 nm
Wavelength Interval: o Application Settings
oK

Figure 12-9. Saving the concentration measurement

To load the previously saved concentration measurement result, open it from Open Spectrum File ...
in the File menu. For details, refer to "14-1-2. Open Strip Chart File".

The result of one concentration measurement is calculated by multiple spectral curves. Therefore, do

not delete any curve. If you delete any of the curves, the result will not be calculated correctly.

Electrochemistry & Spectroelectrochemistry
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13. Trigger Mode Settings

The SEC2020 spectrometer system supports "trigger mode". The external TTL signal applied to the
spectrometer’s 1/0 port controls data acquisition of the spectrometer.
Please refer to chapter "Synchronization with other devices" of "SEC2020 Spectrometer System User's

Guide -Devices-".

13-1. Enable Trigger Mode

To use the trigger function, the instrument must be set to trigger mode. Prepare a spectrum such as
Spectrum or Absorbance measurements in advance.

Select Trigger Settings from the Settings menu.
File(F)  View(V) Measurement(M)

Window(W)  Help(H)
Application Settings(A)...

’ Il | Relative_lrradiance_0 Integ ‘Average =

Figure 13-1. Select Trigger Settings from the Settings menu

The Trigger Settings window shows:

Trigger Mode : )
@ Trigger Off
SW Continuous Trigger |
Enable OK
€) @
Figure 13-2. Setting Trigger Mode
ALS Co., Ltd
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Follow the steps below to set up trigger mode.

(D Check the selection (serial number).

@ Select the trigger mode:

SW Level Trigger: Starts/Stops software measurement by TTL signal.

SW Continuous Trigger: Starts software measurement with TTL signal. To stop it, manually stop the
software.

@ Click Enable icon to activate the trigger mode setting.

@ Click OK icon to exit the screen.

The spectrum acquisition mode is now the trigger mode.

At this time, the signal on the spectrum screen stops and the data acquisition is stopped. The external
TTL signal applied to the I/O port of the spectrometer is at “Low level” and the spectrometer is in

standby mode.

Note: If data acquisition does not stop after switching to trigger mode, concfirm the TTL signal applied to

the I/0 port or the software settings, as data acquisition starts when the TTL signal goes to “High level”.

You can check the current mode status from Spectrum List--Mode: **. The figure below shows the

state set for SW Continuous Trigger mode.

Spectrum List o x
- Window: Spectrum_0
=8 Spectrum: Spectrum_0
- SN QS 36 1 ATk
- Integration time: 50ms
- Mo. of scans to average: 1
- Boxcar width: 0
- Electric dark correction: Enabled
- Linearity correction: Enabled
- Optical dark correction: Unavailable

- Straylight correction: Unavailable
- Intensity corection: Di=gbled )
- Mode: SW Continuous Trigger

Figure 13-3. Spectrum List-- Mode: SW Continuous Trigger

https://www.als-japan.com 65

I 4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry


https://www.als-japan.com/

SEC Spectra User's Guide 13. Trigger Mode Settings

13-2. Trigger Off (Normal Mode)

To return from trigger mode to normal mode (trigger off), select Trigger Settings from Settings menu
and set according to the following procedure.
(D Check the selection (serial number).
@ Select the trigger mode:
Trigger Off: Releases from the trigger state.
@ Click Enable icon to activate the changing of the mode.
@ Click OK icon to exit the screen.

At this time, the signal on the spectrum screen moves and data is acquired.

You can check the current mode status from Spectrum List--Mode: **. The figure below shows the

state set for Trigger Off (normal) mode.

Spectrum List 2 x
= Window: Spectrum_0
-- Spectrum: Spectrum_0
SN: OS36 1ACHKHCKACKKAHCK
Integration time: 50ms
No. of scans to average: 1
Boxcar width: 0
Electric dark comrection: Enabled
Lineanty correction: Enabled
Optical dark correction: Unavailable
Straylight correction: Unavailable

Intensi - Disabled
I Mode: Trigger Off

Figure 13-4. Spectrum List-- Mode: Trigger Off
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14. Software Operation Methods

This chapter describes the basic operation methods such as software menus and icons.

14-1. File Menu

14-1-1.0Open Spectrum File
You can read the saved spectrum curve (extension sps) and analyze the data on the software or
compare it with the current spectrum.
The procedure is as follows.
From the File menu, click Open Spectrum File ...
The Open Existing File screen is displayed. Use the Browse icon to select a previously saved file. Then click

Next to display the Display Settings screen.

New Spectrum...

View(V)  Measurement(M)  Setting

- Open Existing File
Open Spectrum File(O)...

Open Time Sequence File(T)... File to open:

Close All Measurements(C) C¥Users¥User¥Desktop¥2.6.20¥Spectrum_0.sps | | Browse... |
Page Setup(P)...

Print Preview(V)...

Print(P)...

Device Information(D)...

Language(L) 4
Exit(X)

Figure 14-1. Select Open Spectrum File

from the File menu

Next > Cancel

Figure 14-2. Open Existing File
On the Display Settings screen, select Select existing window to display the spectrum in the current

Spectrum_0 window. Display in new window creates a window separate from Spectrum_0. Press OK.
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® Display in new window Name: |Spectrum_0

O Select existing window

Window Name Spectrum Type

Spectrum_0 Live Spectrum

Spectrum title: ISpecImm_l]

Graph color: -

Figure 14-3. Open Existing File-- Display Settings
The figure below shows the result of opening Spectrum_1 when the wavelength interval is set to 10 nm
and Spectrum_0 when the default setting is set at the same time. The spectra are overlay in this way,

making it easy to compare spectral differences.

.' ll Spectrum_ | Iiegraton teve 50 = mi v | Aveenge = 1 = Boscwr - *q[l

i
:
o
4

Ed

= - P
X OEAAA T H S HeeA Y i
¢ [—— Spectrum_0 —— Spectrum_1 | ;
(- l N ——
40000 4 : . :

Intensity

et Y o
A

Wavelength(nm)

Figure 14-4. Select existing window to display the spectrum

ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com 68



https://www.als-japan.com/

SEC Spectra User's Guide

14. Software Operation Methods

To open multiple spectrum files at the same time, select multiple files from Open Spectrum File.

I = | SEC data

Home Share View

4 itemns selected 185 KB

4 » SEC data v O 2 Search SEC data
Mame Date modified Type Size
3 Quick access
) Deskt 2 D Absorbance_01.sps.sps 2017/11/30 23:31 SP5 File ATKB
esktol
. D Absorbance_02.sps.sps 2017/11/30 23:32 SP5 File 47 KB
¥ Downloads 4 [ ] Absorbance_D3.sps.sps 2017/11/30 23:54 SPS File 47KB
Documents 4 " Apcorbance_(M.sps.sps 2017/11/30 23:55 5PS File ATKB

Figure 14-5. Open multiple spectrum files

On the Display Settings screen, check Same Window under Display in new window. If you do not

check Same Window, a window will be created for each file.

(®) Display in new window
B Same Windows
) Select existing window

Mame: |Absorbance_04.sps

< Back

Cancel

Figure 14-6. Display in new window -- Same Window
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Fiell)  Virw(l)  Messorementihl)  Seftnqu  Window(f)  Help(D

h Il | tectance stz integraticntime 50 - e - beenge = * Boagar: . E%_‘
= Spectum 0 | Absorbance Ddlsps =X ||
L “ b | g
B ﬁx ol i\-[:‘-r\ktha‘d ;Hﬁ'ﬁ\ \'d dlli'-F :
_ Absorbance_01.5ps Absorbance_02_sps Absorbance_03.sps i
. Absorbance_04.5ps
o 77— T = <
06 + -
3
o 0.5 4 4
S
[
-]
£
2 E
2 !/ A
. !j,.r‘\___\
_H'_’f- R
i e o Mb"‘-*m- o R e i g e i " )
- 3 . h i~ i N ety iy Nl S Ry
500 600 T00 800 200 1000
Wavelength{nm)

Figure 14-7. Display spectrum in new window -- Same Window

14-1-2.0pen Strip Chart File

You can load the saved Strip Chart file (extension spt) and analyze the data on the software or compare

it with the current spectrum.

Click File -> Open Spectrum File in the same way that you open a spectrum file. On the Display Settings

screen, select Show in New Window or Select Existing Window to display the spectrum.

Fielf)  Veew(y) Messeremens(ll)  Setinge(l  Window(f)  Helpl)

P 1| cveotance oomatem tnegraton vme 20 - m = hwreage = 1 * Bowcarr |0 - [.Eﬂ.[_‘
2| Tpecinum DV Absarbance 0 41017 nen - %[5
XN e - - ESCSEN TSI :
:'- | Absorbance 0 Z0557 nm = Absorbance_F4T0.77 nm |
i 08 . . - ' . . ; :
i et :
B = o R o - :
o - T S S —_ ;
T
E 04 +-- ——
D2 --crrmrrrrantannammarenesharanannsannnsborenrssasanahasnonenssrashasanansnnnerharsannsansnshonrsraresnn
oo | t t t i t t t
] 01 02 03 04 05 LT o7 08
Dl TIME (min)
Figure14-8. Display the saved Strip Chart in New Window--Same Window
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14-1-3.0pen Time Sequence File

Load the previously saved time series measurement file (video) and analyze it on the software. For

details, refer to "10-4. Loading and Playing Time Sequence File".

14-1-4.Close All Measurements

SEC Spectra can "close all measurements". It is very useful when closing a large number of windows.

Select Close All Measurements from the File menu.

View(V) Measurement(M)  Setting
Open Spectrum File(Q)...

Open Time Sequence File(T)...

Close All Measurements(C)

Page Setup(P)...
Print Preview(V)...
Print(P)...

Device Information(D)...

Language(L) »

Exit(X)

Figure 14-9. File -- Close All Measurements

14-1-5.Page Setup and Print

Press Print Preview from the File menu to open the Print preview window and display the current
spectrum diagram.

Print preview

&£~ 0 E B @ | Cose | Page| 13
~
|7 bsorbance_02 sps Absorbance_U3sps -~ Absorbance_Ub sps \
coel S S
2 : ! :
EDE . .
5 03 L 5 —
’ _________
s L S b e b AR A S
00 ; : ; i U S e et iy
400 500 600 700 800 900 1000
\Wavelength{nm)
v
Figure 14-10. Print Preview window
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You can zoom in to check the details and make sure this is the way you like it. Click the printer icon on the

upper-left corner of the Print Preview window to start printing. If you don't need to preview the graph

before you print it, you can simply press the Print button on SEC Spectra's graph toolbar to open the

standard Print window:

Print

Frinter

Marme: Microzaft Print to PDF w Propertias...
Status: Ready

Type: Microsoft Print To POF

Where: FORTPROMPT:

Eomp=nt: []Frint to file
Frint range Copies

@ All Mumber of copies: E =

Fages from: tio:

Selection _liﬂ _2’E _3’3 Collate

Gancel

Figure 14-11. Print window

In addition, the File menu also provides a Page Setup option. This feature lets you select the desired
paper, orientation, and margins.

Page Setup it
Faper
Size: Aot ks
Source: BEER w
Orientation Margins (jnches)
(@) Portrait ke 1 | Rment [1 ]
O Landscape Top: l:l Bottom: |:|
Gancel

Figure 14-12. Page Setup window
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14-1-6.Language
The language used in the program interface can be changed. In the File menu, select Language. When
you finish selecting, the program screen will switch to the supported language. Figure 14-13 is an example

of switching from English to Japanese.

View(V) Measurement(M)  Settings(S) Window(W) Help(H)
Open Spectrum File(Q)...

Open Time Sequence File(T)...
Close All Measurements(C)

ms ~|| |Average v I

Page Setup(P)...
Print Preview(V)...
Print(P)...

Device Information(D)...

B0 | =#eEx(Traditional Chinese)
] &% 3 (Simplified Chinese)

[¥s11®

H%EZE(Japanese)

Figure 14-13. Selecting Language from the File menu

14-1-7.Device Information
If you need to view detailed information about a connected device, go to the File menu, and then select

Device Information, as shown in the following figure:

View(V) Measurement(M)  Setting,
Open Spectrum File(Q)...

Open Time Sequence File(T)...
Close All Measurements(C)

Page Setup(P)...
Print Preview(V)...
Print{P)...

Device Information(D)...

Language(L) 3

Exit(X)

Figure 14-14. Selecting Device Information from the File menu
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Then, the following window appears, showing details about the device:

Device Information

Device: v
Information Device Setting
Item Value =
PW\Version
ModelName SEC2021-DUVN
SerialNumber 0S361ACH itk
ProductModelName SEC2021-DUVN
ProductSerialNumber 05361 ACHH ook
Slit size 25um
ManufactringDate sfofolol ot ok
ActivatingDate Aottt ok ok
StartWavelength 200
EndWavelength 1025
BackgroundRemoval_Electral Available
BackgroundRemoval_Optical Unavailable
Linearity Correction Available
Straylight Correction Unavailable v

Figure 14-15. Device information details
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14-2. View Menu

Each window can be displayed by checking the Device List, Spectrum List, Time Sequence and Light

Source control in the View menu.

File(E) Measurement(M)
¥  Device List{D) 1

’ ll ¥ Spectrum List(S)
¥ Time Sequence(D)
¥ Light Source(L)

Font(F) »

inpads

Figure 14-16. View menu

14-2-1.Device List
Click Device List on the left side of the SEC Spectra program window as shown below to expand the

window and display the connected devices.

Device List A += X
= OS361ACHKKRIKIKAK

.. 10: USB

. SEC2021-025-DUVN

.. \Wavelength range (nm): 200-1025
f Max_IntegrationTime(ms):65000
.. Min_IntegrationTime(us):1000

351 winspadsg !: 5

isnaswaq

Figure 14-17. Device List

Device List shows the basic attributes of connected devices, such as models, serial numbers (SN), and

wavelength ranges.

Note: The serial number is how SEC Spectra identifies each device. This number is also used in several

windows where device selection is required.
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14-2-2.Spectrum List
Click Spectrum List on the left side of the SEC Spectra program window displays the measured

spectrum, absorbance, transmittance, etc., or the opened spectrum.

oy B I
T; Window: Spectrum_0
-_f —}- Spectrum: Spectrum_0
s - SN: 08361 AC bt
i"; - Integration time: 30ms
i No. of scans to average: 10
et . Boxcar width: 0
":'" - Electric dark correction: Enabled
@ Linearity correction: Enabled
2 - Intensity correction: Disabled
= - Mode: Trigger Off

=)- Window: Absorbance_0
-- Spectrum: Absorbance_0_Acquired_Spectrum

. SN- OS361AC #kictoork

Integration time: 30ms
.. No. of scans to average: 10
. Boxcar width: 0

Electric dark correction: Enabled
- Linearity correction: Enabled
. Intensity correction: Disabled

Mode: Trigger Off

Figure 14-18. Spectrum List

14-2-3.Lamp Control

SEC Spectra can control the on/off states of SEC2021 light source by setting it to Auto mode via the I/O
port of the spectrometer and the light source. For details on I/O port and connections, refer to the
chapter "Device User's Guide, 3-2-2 Automatic Mode". When you move the mouse cursor from

View->Light Source menu or on the vertical Light Source icon on the right edge of the SEC Spectra window,

the light source frame is displayed.

FibelFl  View() MessummentiM)  Setinga(H  'Window(W)  HelplH)
’ Il setemp wtegation s 3 - s < | dversge = 1 + Boatar: [0 - QE q‘ I_'
5| Spectrum 0 Light Senrce -
x N o - <
B L OmOAN T A o i+ §
Uit poua thuther
Spectrum 0
E L T T [ Shuster light blackediGREN)
GODOD T - : -
Lghé souce conbrol
50000 4 i [ Tuen ON Haleges(LS_ON)
= ¥k [ Tuen O DeterumiGRON
o ]
Wi |
NP TA AL
20000 1 i Vo el \
e [T T |".¢
L e LT N,
10000 T ” : L
"/.
0 E : ‘ } | i
200 300 400 500 GO0 F00 800
‘Wavelength({nm)

Figure 14-19. Light Source icon
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The operation mode of the Lamp Control icon has two modes of "Automatic" and "Manual". Press it once

to Automatic mode, press it again to Manual mode. In the initial state of the software, the icon is in

Automatic mode as shown in Fig. 14-20 (left), only the halogen lamp is checked. If you need to control

on/off of the light source on the software, turn on the "Auto" swich of SEC2022 light source(Auto LED

lights up) first. Then, as shown in Fig. 14-20 (right), the on/off of the shutter, halogen light source, and

deuterium (D2) light source can be controlled on the software while the Lamp Control is in Automatic

mode.

Light Source

Device : OS361ACHkkk Aok »

Light source shutter

[] Shutter light blocked(GPIO1)
Light source control

Turn ON Halogen(LS_ON)

[] Turn ON Deuterium(GPIO0)

Lamp Control

Light Source

Device : OS361ACkkkkdoolor v

Light source shutter

Lamp Control

[J Shutter light blocked(GPIO1)
Light source control

Turn ON Halogen(LS_ON)

Turn ON Deuterium(GPIO0)

Figure 14-20. Lamp Control icon in Manual mode (left) and Automatic mode(right)

14-2-4.Font

You can also adjust the size of the font for the user interface. Go to the View menu, and then select

Font. You can choose the font size that best fits your needs.

Mone E

Spectrurr

File(F) Measurement(M)

«  Device List(D)

¥ Spectrum List(5)
+  Colorimetry(C)

¥  CIE Diagram(C)

«  Time Sequence(T)
v

Light Source(L)

Settings(5)  Window(W) H

Mumber of scans:

s -

o x

Large(L)
Medium(h)
Small(s)
Customize(C)...

Figure 14-21. Selecting Font from the View menu

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry

https://www.als-japan.com

77


https://www.als-japan.com/

SEC Spectra User's Guide 14. Software Operation Methods

14-3. Application Settings

In SEC Spectra, you can customize default values such as wavelength display range, background color of
a measurement graph, the default smoothing settings, etc.
To change these settings, select Application Settings from the Settings menu.

File(F) View(V) Measurement(M) Window(W) Help(H)
Application Settings(A)...
Trigger Settings(T)...

’ ll Spectrum_0 Integration timi

Figure 14-22. Selecting Application Settings from the Settings menu

Next, the Application Settings window opens.

14-3-1. Default Settings
Default Settings allows you to change the default setting for each measurement (spectrum, absorbance,

transmittance, reflectance and relative irradiance). The settings must be made for each measurement.

Application Settings

Default Settings Save Graph Smoothing

Measurement: | Spectrum v |

XAuxis Display range start: |200 ‘ nm
XAxis Display range end: |1025 I nm
YAuxis Display range start: |0 | count
YAxis Display range end: |65535 ‘ count
Average: |1 v ‘

Boxcar: |0 ~ |
Integration Time: |SD ~ |

Display message if spectrum is over 65535.

Note: These are the default settings of the application, so
any change on this page will only affect windows created
after the change.

oK Cancel Apply

Figure 14-23. Default Settings tab of Application Settings

Measurement

Set the default display of the measurement selected from the pull-down on the right side.
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Display Range: Start and End

Display range start and Display range end of the X-axis and Y-axis can be configured. The Y-axis unit is

different for each measurement and must be set individually.

Average

Here you can specify the default average number of scans. This reduces the effects of noise.

Boxcar
This setting allows you specifying the default for the Boxcar smoothing. It varies from 0 to 10, the larger

the number, the smoother the curve. The default value is O, i.e. no smoothing.

Display a Message when the Peak Value in the Spectrum Exceeds 65535

The maximum value supported in the spectrum data is 65535. Therefore, when the "peak value" of the
spectrum exceeds this value, the spectrum curve will not be accurate, and a warning message is displayed

on the spectrum diagram.

S StC Speca - ) %
Filel  View(Y) Messurement(M) Settngs(  Window(l)  Help(t) ]
> " Spectum 0 Integraton tene: . o “ | Aversge = 1 * Bowcar: 0 . gE q‘ Ll
o Spectrum 0 | v X g
( ' S T P B
’\i\ (\ \k p JER r_‘.".wqj\
[— Spectrum 0 ]
T T | B ?31' T v Ll T ]
60000 + :l : L ~i,l ' : 3
50000 | M [ W ‘ ]
b MMy |
40000 1 SRR | SRR ' | 3
g [ | L | lv \
Al \
£ 30000 f‘ -1k Mh :
£ r— / 1 M .,‘X‘n“-i,‘ L1
Pad Data distorted: The peak of the raw spectrum has exceeded the maomum allowed value (55535)
20000 4 d Please adjust the integration time to let the peak value fall within the allowed range. 4
e W
10000 + / R
< 4 ! 4 4 } + 4 . —
200 300 400 500 600 700 800 900 1000
Wavelength(nm)

Figure 14-24. Data distorted warning message
In some cases, you may see this warning message even if the spectral curve looks normal. This is because
the curve displayed on the graph is the result after smoothing, so even if it looks normal, the original data
is out of tolerance. Therefore, it is necessary to adjust the total time to be short until the warning message

disappears.
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14-3-2.Save

In Save tab, you can set how to save the measurement data (wavelength range, wavelength interval, file
format).

Application Settings

DefaultSet‘tingsi Graph Smoothing

Wavelength Range

[] Enabled
Range start: |2DO nm
Range end: |1025 . nm

Wavelength Interval

[[] Enabled
Wavelength Interval: 0 v
File

[] Updating data while saving file

Save All
Strip Chart
*sps
*spt
O *esv
O *csv
[0 =t
oK Cancel Apply

Figure 14-25. Save tab of Application Settings

Wavelength Range

The start and end points can be changed by checking Enabled. If Enabled is unchecked, the

spectrometer-specific wavelength range of 200 to 1025 nm is set.

Wavelength Interval

Check Enable and set the wavelength interval from the pull-down menu. If Enable is unchecked, it will

be set at the pixel compatible interval of the spectrometer.

File

You can select one or more file formats to save the spectrum, absorbance, transmittance, reflectance,

and relative irradiance measurement spectrum from sps, csv, and txt.

You can select one or both file formats to save records in Strip Chart measurement from spt and csv.
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14-3-3.Graph
This tab allowas you to set the line width, window background, graph background, and whether to

show the visible spectrum.

Application Settings

Default Settings Save

Line width: |‘| V|

Window background: Brush v
Chart background: Brush v

[] Show human visible spectrum

OK Cancel Apply

Figure 14-26. Graph tab of Application Settings

Line Width

This controls the line width of the curve on a graph.

Window Background and Chart Background

These two control the background styles and colors of the measurement window and the measurement

graph, respectively. The available styles are None, Brush, and Solid.

4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry

https://www.als-japan.com 81



https://www.als-japan.com/

SEC Spectra User's Guide 14. Software Operation Methods

Human Visible Spectrum
This allows you to show the visible spectrum on the graph along with the measurement curve.

Filll)  Wew(y) MesssrementiM)  Settingsly)  Window(#)  Help(H)
’ l' Spectrum 0 Integration tme: l | o = | Averace - 1 = Bowcar: |0 . m % q
x| Spectum 0 - X |[i5
X G SEOANH s s A i
; [— Spectrum 0 | E.
2 40000 + ] :
£ 30000 J
E
20000 L N
T
10000 + / i ]
u ._._’,."' i " r—\_p
200 300 400 500 800 700 800 500 1000
Wavelengthi{nm)
Figure 14-27. Demonstrating Human Visble Spectrum effects in the Application Settings
Note: For these graph settings, you can click "Apply" to see the effect of a change immediately.
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14-3-4.Smoothing

The original spectral curve is not smooth due to the presence of noise. The SEC Spectra provides a

smoothing function to make the curve smoother. You can also open the Smoothing Settings screen by

pressing the Smoothing icon s on the toolbar.

Application Settings X SIT‘nDDthiI'IEI Settings — O *
j DT denoize filter
Enable filter

Default Settings Save  Graph
DWT denoise filter

[ Enable filter

Savitzky—-Gaolay filter

Savitzky-Golay filter
[] Enable filter

[ Enable filter

Degree: [11points | Deeree: | 11 points w |
Polynomialorder: [z ] Paolynomial order: |2 — |
Mode:  [Reference & Measurement Curve o Mode: |Rﬂference & Measurement Curve e
FFT filter FFT filter
[] Enable filter [] Enable filter
Threshold: 001 v|

Threshold: 0.01 v

Running average RLII"II"IiI"IE average

[] Enable running average 1 ~ [] Enable runnine average |1 e

Kalman filter Kalman filter
[] Enable filter [] Enable filter
Long pass filter High pazz filter

[] Enable filter |0 I:l Enable filter 0

OK Cancel Apply Ul

Figure 14-28. Smoothing Settings

On the Smoothing Settings screen, you can select multiple methods from 6 types: "DWT Noise Filter",

"Savitzky-Golay Filter", "FFT Filter", "Moving Average", "Kalman Filter", and "High Pass Filter".

DWT Denoise Filter

Here you specify whether to use the Discrete wavelet transform denoise filter (DWT Denoise Filter). To

use it, simply select the Enable Filter check box.

Savitzky-Golay Filter

Here you specify whether to use the Savitzky-Golay filter. To use it, select the Enable filter check box, and

then specify the smoothing Degree and the smoothing Mode. The available modes are Reference Curve,

Reference & Measurement Curve, and Measurement Curve.
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FFT Filter
Here you specify whether to use the Fast Fourier Transform (FFT) filter. To use it, select the Enable filter

check box, and then specify a Threshold value.

Running Average

Here you specify whether to use the running average algorithm. To use it, select Enable running average,

and then specify the number of points to include in the average.

Kalman Filter

Here you specify whether to use the Kalman filter. To use it, simply select the Enable filter check box.

Long Pass Filter

Here you specify whether to use the long pass filter. To use it, simply select the Enable filter check box.

Note: Click "Apply" to see the effect immediately after you change these smoothing settings.
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14-4. Default Layout

Once you have more than one measurement windows and you have moved the windows around, you

can go to the Window menu and select Default Layout to revert to their default layout:

File(F) View(V) Measurement(M) Settings(S)

’ ll ‘ Spectrum_0 Integration time: 30

Default Layout{D)

¥ 1Spectrum_0

[ ] / Spectrum_0 ]/Absarbance_ﬁ I

2 Absorbance 0

Figure 14-29. Selecting Default Layout from the Window menu

The window layout now reverts back to the way it originally was:

Filel[}  Veewll) Memuementihl)  SWttngudl  Window(l) | Melpll)

h 'I Speriruin_ 0 bt Taen ! - e = | Ao L | w Baimcaw! O = m 4 [_l
& Specirum_ D | - X |
BEX L LEOAN Y s e
- 1111 J P i ] =
- 50000 1 [
B w0000 & .- : LI [
] S T
E t o, |".'I|_ My % | L H'_ ]
— l__'r. Wi I - 'h.-’."" I.III *I'\._
+ A ——— ,.-..-"j . L) I"LJI" |_|_.J ﬁ‘l.-._l‘” 1 m ,r‘lql‘llj'- 4
10000 £ /’J b T ;
(1] "/- i i i i 1 i L o i
200 300 400 500 600 700 800 800 1000
Wavelengihlnm)
Figure 14-30. The default window layout of the program
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14-5. Quick Adjustment Field

There are some setting icons related to spectrum acquisition in the "quick adjustment field" at the
bottom of the main menu marked with the red border in the figure below. Adjust the data acquisition
settings (Integration time, Average, Boxcar) here. There are three icons on the right side of Boxcar:  "E"
(dark current correction), "L" (linearity correction), and "I" (relative irradiance). Further to the left are the
"Start" and "Pause" icons for data acquisition (see "14-9-9. Start Acquiring and Pause " for details).

EQ SEC Spectra
File(F) View(V) Measurement(M) Settings(S) Window(W) Help(H)

> l Spectrum_0 Integration time: 30 v ms v | Average > 10 + Boxcar: [§ =

A4 A

oa|| ~ Spectrum_0 | Absorbance_0 |
EX GO AN s e A

Figure 14-31. Quick adjustment field

Integration time

Adjust the exposure time of the sensor. The larger the value, the larger the Intensity (Y-axis value)

displayed in the Spectrum graph.

Average
Set the number of scans to calculate the average value. The larger the value, the smaller the fluctuation of

the curve.

Boxcar
Smooths the spectrum curve. Sets the number of data used for moving average calculation. The higher

the value, the smoother the curve and the less prominent changes.

Electronic Dark Correction

When dark current correction is enabled, the dark current is automatically subtracted from the reading. It
is a 0-point correction when the spectrometer is not receiving light. For details, refer to "15-1. Electronic

Dark Correction".

Linearity Correction

The sensitivity of the spectrometer CCD is not linear with respect to intensity. When the linearity
correction function is enabled, the correction is performed according to the linearity correction table. For

details, refer to "15-2. Linearity Correction".

Relative Irradiance

Start relative irradiance measurement. For details, refer to "11. Relative Irradiance Measurement".
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14-6. Graph Toolbar Icons

Every measurement graph has a row of toolbar icons at the top of the spectrum windows. These buttons

are divided into two major groups: Scale Adjustment Buttons and Other Easy Access Buttons.

/"Spectrum_0 | Absorbance 0 |
EX . COEmOAANTH S camaA

|—— Spectrum_0 |

I l]uq wnipadg ::.

Figure 14-32. Graph tollbar icons

14-6-1.Scale Adjustment Icons

SEC Spectra automatically adjusts to the optimum scale for each measurement to display the spectrum
properly. It provides a set of toolbar icons for you to customize the scales and display ranges. See the

following red highlighted area:

“Spectrum 0 | Absorbance 0 |
w e S
U O s s A

—— Spectrum_0

is 8

I l]uq LN e

Figure 14-33. Scale adjustment icons of the spectrum graph

These buttons are explained in details in the following.

14-6-2.Scale Graph Axes Automatically

“Spectrum 0 | Absorbance 0 |
FX] L mOANTR

—— Spectrum_0

s 8-

I l 1517 LWNOBaC

Figure 14-34. Scale graph axes automatically icon
This icon automatically adjusts the X- and Y- axes to their optimal settings. The following figure shows the

effect of this icon. In the figure, the X-axis is adjusted to display the entire wavelength range supported by

the device, while the Y-axis is adjusted so that the curve fills the entire graph as much as possible:
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Figure 14-35. The effect of using Scale graph axes automatically

14-6-3.Scale Y-axis Automatically

/“Spectrum_0 | Absorbance 0 |

@ﬂ@ﬁ?&( BOAAANDH s covwa A Y

J [15|‘| wnipads g:~]

|—— Spectrum_0 |

Figure 14-36. Scale Y-axis automatically iocn

This icon automatically adjusts the scale of Y-axis to show more details. The following figure shows the

effect of this button. In the figure, the highest point on the curve is extended to the top of Y-axis:

Fuelf)  Viewd) Mesremeraltll  fettrgeld  Wiedowl)  MepdH
.- Il | seectumo megraton s [ = g * dversge w1 * Bosca: @ - E q‘ Et
| _“Spectrum 0 » % g
JEXL LGS BOANTH s A '
57504 : =
51155 5 i g
3 44708 & .. . . . o 4 g
£ 3846 | f [l‘.l L
Byoor o ?J' [ fh‘! ...................................... K
£ gesor § r-.q:'"-u_,"',lﬁl._ "
‘ Ml 4
19198 £ .
12700 T s b Lo A, Wy
Ol Tre—
L ; . i i i ; T—HH— ——
200 300 400 500 600 700 800 900 1000
Wavelength(nm)
Figure 14-37. The effect of using Scale Y-axis automatically
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14-6-4.Scale X-axis Automatically

_/“Spectrum_0 }/ Absorbance_0 l
B% | b OBOAA T RA T

|—— Spectrum_0 |

J |]f,|1 wnypads !:‘l

Figure 14-38. Scale X-axis automatically icon
This icon automatically adjusts the scale of X-axis to show more details. Using this button will adjust the
X-axis to display the internal wavelength range of the device, as in the following figure:

Filelf)  View(y) MesnuremenaM) Settngsi§)  Window(d)  Help(d)
’ Il Spectrum 0 Integration e = =| = | Average v 1 = Bowcar: 0O B ﬂ%q
A Spectrum 0 | * X |l
X Dﬁ AMLH s siawaA i
_:_; I_‘i-lril L aubcemal "'-J -:
— 630904 & 8 EEE R e ) Car e 8 TR T Ol DN s e e T T g '_
- 57584 : : : ; 'f
: 51185 £ : ﬁ 1 |z
ooy oA ] |
w »
'
£ ogs07 £ .f-.w f‘.ll' -“ J "
19188 £ *""*"J‘n' \ i
12799 4 e : U bl "“f-” k,,'*lk
. »Jw\l.,"
6399 & 1 : T
e ) PP —— P —— ._“_‘_.."_Jl.-ﬁ-
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Figure 14-39. The effect of using Scale X-axis automatically

14-6-5.Zoom In

_/"Spectrum_0 }/ Absorbance_0 ] - 7
EX . K EmOANDH S svwaA Y
—— Spectrum_0

_JA |1r.q wnpadg !:]

Figure 14-40. Zoom in icon

This icon enlarges the graph (pulling it closer to you). Here we press Scale graph axes automatically to
restore the graph to its optimal display settings, and then press Zoom In to demonstrate its effect. The

following figure shows the result of pressing Zoom In three times:
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Figure 14-41. The effect of pressing Zoom In

14-6-6.Zoom Out

| “Spectrum_0 | Absorbance 0 | ~
EX . A ECANTH S e A

| —— Spectrum_0 |

_J I]sq wnupadg !:'I

Figure 14-42. Zoom Out icon

This icon shrinks the graph (pushing it away from you). Here we first zoom in on the graph three times,

and then press Zoom Out twice to demonstrate its effect. See the following figure:
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Figure 14-43. The effect of pressing Zoom Out
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14-6-7.Revert Graph Settings to Application Defaults

_/“Spectrum_0 }/ Absorbance_0 ]
EX . o CCMMOANDH S s A Y

—— Spectrum_0

J I)Sl‘| wnpadg !:J

Figure 14-44. Revert graph settings to application defaults icon
This icon restores the graph display settings to application defaults (i.e. the original settings when the
graph is created). To demonstrate, we press this button to restore the graph in the former example to its

default settings. See the following figure:
Filelfl  View()] Messurementill) Settings)  Window(d)  Help()

’ ll Spectrum 0 Iisgration tene: B8 = w | Average v 1 = Bowcar: O - E 1 El

F, Spectrum 0 - g

1. T i srerevs WA s A ;

[—— Spectrum 0 | [Feven graph en

e

50000 &
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20000 £ r "“w&*«l,-l".l \ : .
T U bn}"%;‘u’ﬁ’%"‘LM
10000 § /f : : ; ' L. :
0 v ; i : ; i : :ﬂ-_h-_—___T'-H
200 300 400 500 600 700 800 900 1000
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Figure 14-45. The effect of Reverting graph settings to application defaults
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14-6-8.Graph Settings

| Speciom 0 | Fomoranced | - -
FX {BRANTHE DAy
| —— Spectrum 0 |

_J l]rﬂ wnpadg !:.

Figure 14-46. Graph Settings icon

This button opens the setting details of X- and Y-axes, as shown in the following:

Graph Settings X

Y-Axis

Decimal point s :
Sier Fiant il Min: 120000 Max: 1025.00

[2 K-Bxis  Major Step:

OK Cancel

Figure 14-47. Graph Settings window

The Graph Settings window allows the user to customize the minimum and maximum values for X- and
Y-axes, as well as the size of a major step. Here we configure the X-axis (wavelength) range to fall within
200 to 1025 (nm), with a major step of 100. Then, we configure the Y-axis (signal intensity) range as 0 to

50000, with a major step of 5000. See the following figure for the result:
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Figure 14-48. Using custom X-, Y-axes settings
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14-6-9. Checking Spectrum Values

The spectrum curve gives you a quick glimpse of the characteristics of the light being measured. In
addition, you can check the actual value of a specific wavelength by placing the mouse cursor over a point
on the curve. As shown in the figure below, when you move the mouse cursor to the bright line derived
from D2, the actual wavelength (655.82) is displayed at the top of the graph and the data value (52863.78)
is displayed on the right side of the graph.
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Figure 14-49. Checking the value of a specific wavelength with mouse
The mouse cursor offers a handy way to observing a single point. To display all measurement data,

SEC Spectra provides a tabular "Spectral data pane". Details will be explained in chapter 14.7.
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14-6-10. Placing Marks on the Graph

Press Placing Marks on the Graph icon on the toolbar and double-click the left button of mouse at the

position where you want to mark, and the data values on the graph will be fixed and displayed.

L= hmAA Y

| Place marks on the graph

Figure 14-50. Place marks on the graph icon
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Figure 14-51. he effect of placing marks on the graph

Note: When you place a mark with the mouse, the program automatically finds the peak value on the
curve near the location you click and places the mark there. As such, it is better to click on the curve at the
wavelength position where you want to observe, rather than clicking on the empty space on the graph.

Otherwise, the mark may go to where the peak value appears, instead of the X position you click.
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14-7. Spectrum Data Pane

Press Show spectrum data icon on the toolbar can shows / hides the spectrum data pane.

ectrum_0 |“Absorbance 0 |
B . L CmOANDE

ow spectrum gata
o) Spectrum_0

Figure 14-52. Show spectrum data icon
The upper half of the spectrum data pane consists of a list of the underlying spectrum curves of this
measurement ("Spectrum_0" is the only spectrum curve for this case). There are Spectrum Data, Marks
and Information tabs at the lower half of the pane.
The Spectral Data tab shows a scrollable table and uses the scroll bar on the right to navigate to the

wavelength range you want to check.
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Figure 14-53. Spectrum Data Pane
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14-7-1.Marks tab

In addition to using the mouse, you can also use the spectrum data pane to put marks on the graph,

with the benefit of better accuracy in selecting the exact wavelengths you want.
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Figure 14-54. Add mark in Mark tab

Adding Marks

In the Marks tab, we can see the mark we created earlier is already in the list. Please enter or select a
wavelength (nm) in the Wavelength field, and then select the mark type you want in the Type field. The

available mark types include Normal, Peak_Intensity, Peak_Lamda, and Peak_FWHM.

The available four mark types are explained in the following:

Normal: Shows the intensity of the marked position
Peak_Intensity: Shows the intensity of the nearest peak

Peak Lamda: Shows the wavelength of the nearest peak

Peak FWHM: Shows the full width at half maximum of the nearest peak

After specifying Wavelength and Type, click on the green "+"symbol (i.e. the Add button). A new mark will
appear at the specified wavelength position.

Note: The makeable positions of SEC Spectra are located at specific intervals. As a result, the program
automatically places the mark at the position closest to the specified wavelength position.
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Deleting Marks

If you want to delete a mark, you can select the mark you want to delete on Marks tab (multiple choices

can be selected at a time), and then click on the red "X" symbol (i.e. Delete button) to delete it.

Spectrum

Spectrum Data Marks  Statistics Information

Wavelength: 200.08 - :%'g
Type: Normal -
Text Font 15 -
Selected Wavelength Value
485.64 26781.410000
656.25 54574.960000

Figure 14-55. Click Delete button after selection

Temporarily erase the mark

If you want to turn off the marks temporarily, you can press the Place marks on the graph button. The
marks will be erased temporarily. You can simply press Place marks on the graph button again to see

them.

14-7-2.Information tab

On the Statistics Information tab, you can see the characteristics of the measurement spectrum (for
example: average, minimum, maximum and center of gravity). If you want to observe accurate data for a
specific wavelength range, enter the wavelength range you want to calculate on the Statistics tab and read
the required information. In the figure below, the table reads the current average, minimum, maximum

and center of gravity.

Spectrum

Spectrum Data Marks | Statistics Information :

Wavelength range: 200 v ~ 1025 v nm

Information Value ~
11133.500000

Min 697.724700

Max 54311.020000

Centroid 569.95 v

Display Peaks: 10 -

Figure 14-56. Statistics Information tab
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14-8. Saving Currrent Spectrum

14-8-1.Saving Individual Spectrum Curves from the Toolbar
If you want to save the current spectrum measurement to a file, you can use the Save selected

spectrum as... icon on the toolbar. See the following figure:

COEMOANTH s s A

U
Save selected spectrum as... J

Spectrum_0 \

Figure 14-57. Save selected spectrum as... icon

Pressing this button shows the Select Spectrum window for you to choose the spectrum curve that you

want to save.

Note: The pause icon will automatically activate when the save data icon is pressed. Press the start icon to

start measuring again.

Select Spectrum... - [m| s

Select Spectrum Title

Spectrum_0

Current setting

Wavelength Range

Range start : 200 nm
Range end : 1025 nm
Wavelength resolution: 0.1 Application Settings

oK

Figure 14-58. Select Spectrum window
If there are multiple spectral curves in the same window, save the spectrum individually. Please select
the spectrum you want to save and click OK. The Save As window appears, specify the destination folder
and the filename, press Save. The spectrum file will be saved. The default file format is SEC Spectra's
proprietary file format (extension .sps). You can also save it in CSV or TXT format for use with other
software. To save in CSV or TXT format, select csv files (extension .csv) or text files (extension .txt) in Save

as type in the Save As window.

Note: CSV or TXT format can only be used for other software. SEC Spectra can not read spectrum curves in
CSV or TXT format.
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14-8-2.Saving Individual Spectrum Curves from the Spectrum Data Pane

In addition to saving spectrum curves from the Save selected spectrum as toolbar icon, you can also
save individual spectrum curves from the spectrum data pane. The upper half of the pane consists of a list
of the underlying spectrum curves of this measurement. Click on the spectrum curve that you want to

save, and then right-click in the list to open the pop-up menu. Next, select Save selected spectrum as.

Spectrum

Save all spectrums in...

Save selected spectrum as...

Delete

Spectrum Da Save as temporary log...

Figure 14-59. Selecting Save selected spectrum as on the pop-up menu
Next, the Save As window will appear. As in the previous section, please specify the destination folder and

the filename, and then press Save to save the spectrum as a file.

14-8-3.Saving All Spectrum Curves in the Current Window

SEC Spectra allows you to display multiple spectrum curves in one window. Accordingly, if you have two
or more spectrum curves in a window, you might want to save them all at once, instead of saving them
individually. First, press the Show spectrum data button on the toolbar (if you have closed the spectrum
data pane). Right-click in the Spectrum list of the upper half of the spectrum data pane to open the

pop-up window, and then select Save all spectrums in.

Spectrum
De 0 | Save all spectrums in... |

Save selected spectrum as...

Delete

Spectrum Dat Save as temporary log...

Figure 14-60. Selecting Save all spectrums in on the pop-up menu
Next, the Browse for Folder window will appear, select the destination folder, and then press OK when
you have made your selection. All spectrum data files are saved in the specified folder. The file name is the

title of the spectrum and the file extension is .sps. In this example, the saved file is "Spectrum_0.sps".
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14-8-4.Saving the Current Spctrum Curves as a Temporary Log

Besides saving the spectrum as a file, SEC Spectra allows you to save the spectrum curve as a temporary
log. Temporary logs are displayed on the graph being measured.

Right-click the mouse in the Spectrum list in the spectrum data pane to bring up the pop-up menu, and

then select Save as temporary log.

Spectrum
Save all spectrums in...

Save selected spectrum as...

Delete

Spectrum Da| Save as temporary log... |

Figure 14-61. select Save as temporary log... from the pop-up menu

Next, you will see a Please enter the temporary log spectrum name message box, as in the following:

Please enter the temporary log spect... — O =

(814

Figure 14-62. Please enter the temporary log spectrum name message box

You can specify a name for the temporary log spectrum or simply use the default number as the name.

For example, change the number to "intg30" on condition that the integration time is 30 ms.

Please enter the temporary log spect... — O X
[inte30] |

CF

Figure 14-63. Renaming the temporary log spectrum
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Press OK. A new spectrum curve of "intg30" is created in the spectrum graph. If you change the
integration time of the original Spectrum_0 curve, you can see the difference between the integration

time of the two curves.

’ l Spectrum_0  Integration time: |10 *| ms + | Average - * Boxcar: E - | @l‘ El‘

* /" Spectrum_0 | v x|

a - L -l | ¥ =
T EX e AEOANTH s e A f-
? - Spectrum

B | intg30 —— Spectrum_0 | p—— .
. r T T — T T — — T v|5
g 60000 I Spectrum Data  Marks ~Statistics Information o
8 e T NIE
& 50000 & 200.08 1112607000 E
[ 20053 1080.485000 8]

200,99 1079.659000

2 40000 201.45 1130.130000

2 [ 201.91 1213 639000

3 30000 20237 1304.493000

k= 20282 1361.036000

20000 T 203.28 1373.853000

[ 203.74 1361.170000

204.20 1346.588000

10000 204.66 1363.930000

205.11 1422.055000

0 ——} —— ——} —— ——} i } f 20557 1508.975000

200 300 400 500 600 700 800 900 1000 206.03 1605.663000

206.49 1683.012000

Wavelength(nm) 206.95 1733.133000 v

Figure 14-64. Creating a temporary recording spectrum curve
The two curves are displayed as thicker curves when selected in the spectrum list. The figure above shows
intg30 selected.
If you no longer need todisplay the spectrum temporarily, you can delete it from the Spectrum Data list.

For detailed operations, refer to the following section 14.8.5.

14-8-5.Deleting Individual Spectrum Curves
If there are many spectral curves in the spectral graph, you can remove the spectral curves you don't
need. First, in the Spectrum list of the Spectrum Data pane, select the spectrum you want to delete,

right-click to open the pop-up menu and select Delete. This will delete the selected spectrum curve.

Spectrum
Spectrum_0

Save all spectrums in...

Spectru Save selected spectrum as...
Wavele| Delete | A
00.08 Save as temporary log...

Figure 14-65. Selecting Delete on the pop-up menu
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14-9. Other Tool Bar Icons

14-9-1.Smoothing
A raw spectrum curve tends to be jagged and spiky, due to the inevitable noises in the original signal.
SEC Spectra provides a feature to eliminate such noises and smooth out the curve. This is an icon called

Smoothing on the graph toolbar. See the following figure: Refer to "14-3-4. Smoothing" for detailed

settings.

A s = A

Smoothing

>ctrum_ 0

Figure 14-66. Smoothing icon

14-9-2.Showing Peak Values
Sometimes you need to know the peak values on the curve when you are viewing a measurement
graph. SEC Spectra provides a feature to automatically identify the peaks and show their values on the

graph. Here is the icon to show the peak values:

QR TN

Peak

actrum 0

Figure 14-67. Peak icon

When pressed, the Peak button opens the Peak Information window: Peak Information window

Peak Information - O Y

£ Find and show peaks on the eraph
iifidth of the peak searching winduw:_ 50_ nm

Find peaks above the value of: 30000

0K

Figure 14-68. Peak Information window
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Select Find and show peaks on the graph and set the Width of the peak searching window as well as a
minimum value for the peak. Search for all wavelength regions with the set peak value search width and
search the maximum value each time. If you increase the width of the search peak, the number of peaks
to be searched will decrease. For the minimum value of the peak to be searched, set the lower limit of the
peak to be searched. In this example, set the width to 50 nm and the minimum value of the peak to 30000.

Click OK, and you will see the following result:
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Figure 14-69. The result of enabling Peak Information

14-9-3. Print Preview and Print
To print the current spectrum measurement, you can use the Print Preview or the Print icon on the

toolbar.

= &

A D)= pwra A

A LhiH L

=

pEraA

Print Preview

Print

Figure 14-70. Print Preview icon

Figure 14-71. Print Preview icon

The same window opens as Print and Print Preview from File menu (14-1-5. Page Setup and

Print) .Pressing the Print Preview icon displays a standard Print Preview window, which shows the current

spectrum measurement.
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14-9-4.Set Integration Time Automatically

When creating a spectrum measurement, you need to specify the integration time (sensor exposure time).

If you do not know the integration time, first measure the spectrum with the default value (50 ms) and

press Set integration time automatically icon on the toolbar, then SEC Spectra will automatically set the

optimum integration time.
i ( N B i I}
G ACMANTH < v
] Set integration time automatically l

Spectrum 0 |

Figure 14-72. Set integration time automatically icon
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Figure 14-73. The effect of using the Set integration time automatically icon

The integration time has changed from 50 ms to 13 ms after the Set integration time automatically

button is pressed. And the spectrum is corrected slightly downward.
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14-9-5.Set as DarkSpectrum

Set as dark spectrum icon is in the right of the Set integration time automatically icon. If you want to

reset the dark spectrum, block the light source or disconnect the light source and press Set as dark

spectrum icon.

DL =

| Set as dark spectrum

Spectrum_0

Figure 14-74. Set as dark spectrum icon

14-9-6. FWHM

SEC Spectra offers the function of displaying FWHM in real time. You can click the FWHM icon and click

on any wavelength of the spectrum. The program will automatically find the highest peak nearby and

measure its FWHM and reflect it in the spectrum.

s =

e,

A

Figure 14-75. FWHM icon
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14-9-7.Copy to Clipboard

Sometimes you might want to copy and paste the spectrum data into other applications. You can do

this by using the Copy to clipboard icon on the toolbar.

As you press this icon, all data in the spectrum data pane will be copied to the system clipboard. You can

L

L3 =k

Copy to clipboard

Figure 14-76. Copy to clipboard icon

then paste the data into the application you want. For illustration, we paste the data into Windows

Notepad in the following figures:

13

ZI Untitled - Notepad

47.25824
44.18478
41.37167
39.42044
36.56854
38.69153
39, 75639
41.68036
4417414
46.93166
49.41367
b0, 56529
50.99601
49.92578
47.73712
44 63836
40.98133
37.07686
33.50622
31.07182

File Edit Format View Help
300,
350,
201,
301,
301,
352,
302,
303,
303,
304,
304,
30h.
30h.
306,
306,
306,
307,
357,
309,
308,

L

Figure 14-77. Pasting spectrum data into Windows Notepad
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14-9-8.Close a Measurement

To end the measurement such as spectrum, strip chart, absorbance, etc., you can close it by pressing

the X icon on the upper right corner of the graph.

1=«
— B
N Y | Close
LI
id
Spectrum S
T Spectrum_0 %
m
] Spectrum Data Marks ~Statistics Information —
Wavelength Intensity o
. 200.08 699.998900 E
. 0
] 693.985500 o

Figure 14-78. The icon to close a measurement

Note: When you close the graph, the measurement is also closed. If you need the same measurement
later (such as spectrum), you need to create it again.

14-9-9. Start Acquiring and Pause

In most cases, SEC Spectra acquires data continuously from the spectrometer. Clicking the Save icon will
activate the Pause icon and pause continuous acquisition. If you want to resume the measurement, press

Start Acquiring icon to return to continuous acquisition.

File(E) View(V) Measurement(M) 9

’ Ill ‘ Spectrum_0 Integration time: Il Spectrum_0 Integration time:

Start Acquiring ml Pause ml

Figure 14-79. Start Acquiring icon and Pause icon

File(E) View(V) Measurement(M)
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15. Spectrum Correction Features

15-1. Electronic Dark Correction

A basic electric current constantly flows through the electronic systems (such as the main board and
the CCD sensor) of the BAS spectrometer whenever the spectrometer is on. This is called the "dark
current," meaning this current exists even though no light enters the spectrometer. The analog-to-digital
converter (ADC) will also convert this dark current into measurement readings across the entire
spectrum, forming the baseline. Before shipment, BAS spectrometer will be factory-calibrated to an
assumed baseline of 1,000 as the dark current. Since the dark current is not triggered by the light
entering the spectrometer, this baseline needs to be deducted from the readings. As the level of the
dark current can be affected by the device temperature, BAS has designed an algorithm to dynamically
correct the readings in relation to the dark current. This is called the "electronic dark correction," a
process which each BAS spectrometer must go through before shipment, and the correction data is
directly stored within the spectrometer. When the electronic dark correction is enabled in the SEC
Spectra software, the dark current will be dynamic removed from the measurement curve. The following
figures show two different measurement curves without and with electronic dark correction,

respectively:
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Figure 15-1. Without electronic dark correction
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Figure 15-2. With electronic dark correction

To enable electronic dark correction, click on the Electronic Dark Correction button above the toolbar.

To disable it, just click on the button again. See the following figure:

1<E HL 1

| Electrical Dark Correction |

Figure 15-3. Electronic Dark Correction icon
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15-2. Linearity Correction

The response curve of the CCD sensor in relation to the light intensity is not a perfect straight line. In
addition, the response curve of each CCD sensor will not be identical to each other. For this reason, each
BAS spectrometer will go through a "linearity correction" process before it is shipped, with its own
correction table store within the spectrometer. As BAS spectrometer uses a 16-bit ADC internally, its
output readings will be calibrated to the range between 0 and 65535. When linearity correction is

enabled in the SEC Spectra software, the reading for each pixel will be corrected using this table. See the

following figure for the difference:
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(7,) xxxXXXXXXXXXXXXXXXXXXXXXXX
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Figure 15-4. Without linearity correction
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Figure 15-5. With linearity correction

To enable linearity correction in SEC Spectra, click on the Linearity Correction icon above the toolbar.

To disable it, just click on the button again. See the following figure:

| B

| Lineanity Correction |
m— o

Figure 15-6. Linearity Correction icon
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16. Contact Information

This concludes our introduction to all features of SEC Spectra. Hopefully, these chapters will help you
get up to speed with SEC Spectra as a new user. If you have any further questions about SEC Spectra or

any suggestions to this guide, please contact us at:

Manufactured by: I{S ALS Co., Ltd

Exclusive distributor: @ BAS Inc.

Address: 1-28-12, Mukojima, Sumida-ku, Tokyo 131-0033, JAPAN
Phone: +81-3-3624-0331

Fax: +81-3-3624-3387

https://www.als-japan.com

email: sales@als-japan.com

https://www.als-japan.com 111

I 4S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry


https://www.als-japan.com/
https://www.als-japan.com/
mailto:sales@als-japan.com

