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1. About SpectraSmart

SpectraSmart 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, emission intensity, and concentration.
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2. Minimum System Requirements

Before installing SpectraSmart, ensure that your computer meets the following minimum

requirements:

Minimum System Requirements

Processor 1 GHz or higher
RAM 1 GB or higher
Hard Disk 100 MB or higher

Screen Resolution | 1024 x 768 or higher

Operating System | Windows 10, Windows 8.1, Windows 7

Software Microsoft .NET Framework 3.5
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3. Installing SpectraSmart

Before Installation

Before installing SpectraSmart, ensure that you have the administrator privilege to the
computer where SpectraSmart is being installed.

Installing SpectraSmart Software

Insert the software USB memory into the computer, and then the installation will start. If
it doesn't start automatically, navigate to the USB memory. Double-click on the
"setup.exe" file to start up the program installation.

Note: Before installing SpectraSmart, the setup program will check whether the
"Microsoft .NET Framework 3.5" component is installed on the computer. If it is
not installed, the following window will appear to help you install this
component. Follow the instructions on the window to install ".NET Framework
3.5."

L) SpectraSmart Setup ﬁ

For the following components:

NET Framework 3.5

Please read the following license agreement Press the page down key to see
the rest of the agreemant

MICROSOFT SOFTWARE -
SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 3.5 FOR
MICROSOFT WINDOWS OPERATING SYSTEM

Microsoft Corporation (or based on where you live, one of
ite affiliates) lirenses this siinnlament fa veni T vnii are

[U View EULA for printing

Do you accept the terms of the pending License Agreement?

If you choose Don't Accept. install will close. To install you must acceptthis

agreament.
Accept J Dion't Accept

Figure 3-1: Installing ".NET Framework 3.5"
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When the installation of Microsoft .NET Framework 3.5 is confirmed, the setup wizard

starts up. Execute the installation by following the instructions on the screen.

SmartScreen can't be reached right now

nartScreen is

Publisher: Unknown Publisher

App: setup.exe

Figure 3-2: Windows Security Alert - select run

ﬁ SpectraSmart - x

Welcome to the SpectraSmart Setup Wizard LA

b &y

The installer will quide pou thiough the steps required to install SpectraSmart on your computer.

Wt RMING: Thiz computer program is protected by copyright law and international treaties.
|Inauthorized duplication or distribution of thi program, or ary portion of i, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum estent possible under the law.

Figure 3-3: Setup Wizard -- Welcome
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ﬁ SpectraSmart — *

Select Installation Folder .l _

The installer will install SpectraSmart ta the following folder.

To install in this folder, click "Mext". Toinstall to a different folder, enter it below or click "Browse".

Folder:
C¥Program Files (x86)¥ALS¥SpectraSmarty Browse. ..

Dk Coogt...

Inhztall SpectraSmart for vourself, or for anvorne who uzes this computer:

() Evervone
(®) Just me

Cancel < Back

Figure 3-4: Setup Wizard -- Select Installation Folder

'ﬁ SpectraSmart =
Confirm Installation A
T®
The installer is ready to install SpectraSmart on your computer
Click "Next" to start the installation.
[ Cancel l I < Back ] [ Mext » ]
Figure 3-5: Setup Wizard -- Confirm Installation
S ALS Co., Ltd
Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 10
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rﬁ SpectraSmart =] S |
Installing SpectraSmart .l

SpeciraSmart is being installed.

Flease wait...

< Back Iext >

Figure 3-6: Setup Wizard -- Installing SpectraSmart

ﬁ SpectraSmart = -
Installation Complete Bl
- 1
SpectraSmart has been successfully installed
Click "Close" to exit
Flease use Windows Update to check for any critical updates to the NET Framework.
Cancel < Back

Figure 3-7: Setup Wizard -- Installation Complete

When you see the Installation Complete window, it means that SpectraSmart has been
successfully installed. Click Close to finish.

Installing Device Drivers

Normally, device drivers for supported spectrometers will be installed with SpectraSmart
as part of the setup process. If they are not installed due to unexpected errors, you need
to install these drivers manually. Files for these drivers will be copied to the "Driver"

folder under the installation path for SpectraSmart during the setup. If you have selected

S ALS Co., Ltd
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the default path, the drivers will be in:

C:\Program Files\ALS\SpectraSmart\Driver\USB2.0 (32-bit systems) or
C:\Program Files (x86)\ALS\ SpectraSmart \Driver\USB2.0 (64-bit systems)

Under this folder, there are sub-folders for each series of spectrometers:

Windows 10/8.1/7

Please run the "Driverlinstaller.exe" program on the USB memory or under the

SpectraSmart installation folder to install the drivers. Or, connect the spectrometer to the
computer, enter in the "Device Manager", manually specify the folder with the "TAURUS"
device driver, and update the driver. Specify the folder location of the appropriate drivers,

as shown in the following figure:

X
4 B Update Drivers - Taurus
Browse for drivers on your computer
Search for drivers in this location:
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.
Conce

Figure 3-8: Manually specifying the location of drivers on 64-bit Windows 7

After you have specified the path, click Next to finish driver installation.

If you need more detailed explanation, please contact us.
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4. Removing SpectraSmart

If you need to remove SpectraSmart, go to the Control Panel and follow the instructions
below:

Note: To open the Control Panel on Windows 10, right-click on the “Start” button, and
then select “Control Panel” from the pop-up menu.

Windows 10/8.1/7

Open the Control Panel. Navigate to Programs and then Programs and Features. Select
SpectraSmart 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.

Programs and Features

I Are you sure you want to uninstall SpectraSmart?

L] In the future, do not show me this dialog box Yes

Figure 4-1: Confirming the removal of SpectraSmart (on Windows 10/8.1/7 systems)

SpectraSmart

| Please wait while Windows configures SpectraSmart

| ] Cancel

Figure 4-2: The system is removing SpectraSmart (on Windows 10/8.1/7 systems)
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5. Getting Started with SpectraSmart

Starting SpectraSmart

A shortcut to the SpectraSmart program will be placed on your computer desktop during

A

SpectraSmart

the installation. See the following figure:

Figure 5-1: SpectraSmart program shortcut on the desktop

Double-click the shortcut to activate the Spectra Smart. After starting the program, the
following screen will be displayed. When the spectrometer is not connected, the "Device

list" frame at the bottom left is blank.

Nastrumerthl]  Setirgets)  Wacow(W)  Hes(n]

1 [ >n

Spectrum Ut

Figure 5-2: SpectraSmart not yet connected to the spectrometer
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Next, connect the spectrometer to the computer where SpectraSmart is installed. When
SpectraSmart detects the device, the following message will appear, indicating that the
device is being initialized:

Device initialization...

Figure 5-3: SpectraSmart is initializing the measurement device

After the device is initialized, you can use the device in SpectraSmart for a wide variety of
spectral measurements. When you see the following, it means that SpectraSmart is ready
for measurements:

Ble  Mw [eassement  Setingy  Wndow  Help
Itegyance time: Murmber of scons. A [ ] Boxcarmicthc | ]

Spectum List 2 x

Dit Version: 20.13.0

Figure 5-4: SpectraSmart is ready for measurement

Now, you can create a new measurement from the Measurement menu. Or, you can load
a previously saved measurement or a set of measurement settings from the File menu.

S ALS Co., Ltd
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If you connect the spectrometer first...

If you connect the spectrometer to your computer before you start SpectraSmart, it will create a
default spectrum measurement for the connected device on startup, allowing you to ensure that the
device is working properly. See the following figure:

Dl Sew Dassamers femeg Mirdow Hek

Spsetnen® [ || imepratontims: ma = | Mumber ol scane avarage = - Bumawith 8 - e!zl.n_l | 1]
it X e | - X o
Vardow: Specum B —— = g 3 :
= S S FX AN s ewa A
Sh OLSTACH00NED
Irsgrsicn e Zores
O L — Snectrum 0
Ronca width 0 L
Elactric dask comection: Enabled T0000 " " " - - -
Enabied T
Dpticel dark cometion Uspveikle
comection: Unnealabin :
; eometon Do i SpectramOats Mwks | Statietcs iormation  Sesig
Mk Tiiggen O 60000
v
) 188640000 Z
: ) 13mo0io00 x
50000 + i ] 1.0 1368.300000 =
: 0206 1630885000 =
) s -:
wmw 1707 342000 3
2 40000 s 1841.620000 LA
F ik 19201300
i = g s 198219000
[ € mn 30,7000
0:use T 2134352000
sEca0n oum = 30000 572 2171303000
Wnsetengrh irge el 2009025
M tmgraionTirmsfeal 24000 e P
[ETYT— —r At 238 3000
20000 o 2463 720000
056 2542517000
mm 2e3am15000
a4 Tz2amI00
10000 s 2751 429000
i 2872351000
mes aences0cn

0 076 3154 672000
200 300 400 500 600 700 800 900 1000 [[oo o nne
Hal 38 561000

Wavelength(nm) nasm 37R0800

O Voo 20130

Figure 5-5: SpectraSmart creates a default spectrum measurement for the connected device on startup
If there is more than one spectrometer connected to your computer when SpectraSmart starts, it will
create a default spectrum measurement for each device connected, and there will be more than one
device in the Device List. See the red highlighted area in the figure below.

ERCE e )
Sosuem !l M v legueatme M6 v Nerberodicans Mg < B - swawan 8 - (AR EAL R LN
Semtm Lt (¥ T Spectium.1 T

“Epactrum
e s X LOOCRANCH oA 6

Mo, shcans o wepge: 1 —— Spectrum_1
Beorar width 0 =

Elextric s comacsion: Enabled T0000 ; ;

Optced disk comection Unsvelotle
“raigh comecaon: Uresalable

ey conection Disabied Spactnm Cata Maks Statitcr nicmason Setting
| 60000 <
Spacrum: Speciram_1 2
S8 OSH1ACSE009050 208 g
ntegration time: 20me 4 i
[ p——— 5 —|
Boucar width 0 - 50000 + . . 4 20088 |
Electre s rorasion: Enabies 206
Lineaeiy comecina: Enabied 252

el dark comection: Unsvailable
Swalight comedion: Unavalable

Intermey cenuctin Daatied 2 40000 14

Mode: Trager O = e

| o | c LLs

= DESE1ACES00050 .E a042d

o LEE EE

SEC021. VM = 30000 am
Wislength ringe [nmi- 200-1023
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) OLIIACSSO00MD s

i 20000 a1

ECH DUV s

Wiselength b (vl 200-1023 T
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Min_iteguaticnTrnetast 1000 10000 e

0939

e

203
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Figure 5-6: On startup, SpectraSmart creates a default spectrum measurement for each connected spectrometer (i.e.
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Spectrum_0 and Spectrum_1)

Device List

When SpectraSmart recognizes the spectrometer, it will display it in the Device List pane
on the left of SpectraSmart window, as shown in the following red highlighted area:

Fle  Yww Iessswrent  Settings  Yindow Help

i Boxcarwidtn |l | ]

Figure 5-7: The Device List of SpectraSmart

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

Note: The serial number is how SpectraSmart identifies each device. This number is
also used in several windows where device selection is nheeded. For this reason,

when you have multiple devices connected, please pay attention to their serial
numbers so you can identify them.

Device Information Details

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:

S ALS Co., Ltd
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View(V) Measurement(M)  Settings(
Open Spectrum File(O)...
Open Time Sequence File(T)...
Close All Measurements(C)

(=

=TT

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

Device Information(D)...

Language(L) »

Exit(X)

T I Ca T O ET R OO OTTavanaoreT

Figure 5-8: Selecting Device Information from the File menu

Then, the following window appears, showing details about the device:

Device Information - O *
Device: O5361AC55009059 ~
Information
[tem Value &
PWWersion FO02.3.35(A108)
MadelMame SEC2021-DUVM
SerialMumber O5361AC55009059
Slit size 25um
ManufactringDate 2018/3/28
ActivatingDate 2018/3/28
Start\WWavelength 200
EndWWavelength 1025
BackgroundRemoval_Electral Awailable
BackgroundRemoval_Optical Unavailable
Linearity Correction Available
Straylight Correction Unavailable v

Figure 5-9: Device information details

S ALS Co., Ltd

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



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

SpectraSmart User's Guide 6. Spectrum Measurement

6. Spectrum Measurement

SpectraSmart can work with portable spectrometers in a wide variety of spectral
measurements including spectrum, strip chart, absorbance, transmittance, reflectance,
emission intensity, and concentration. This chapter describes how to create basic
spectrum measurements. The chapters that follow will describe how to create other
spectrum-based measurements.

Before the Measurement

Before doing any measurements, you should set up the measurement environment, such
as positioning the spectrometer on the measurement platform, connecting the light
source to the spectrometer's input connector, placing the cuvette holder in position, etc.
For details of the method of setting the measuring instrument, refer to "SEC 2020
Spectrometer System User's Guide - Device -".

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) BELUEEEMEGE0ANNE Settings(S)  Wing
B

Strip Chart(S)... umk

Spectrum List Absorbance(A)...
Transmittance(T)...
Reflectance(R)...

Emissicn Intensity(E)...

Mone |50

Concentration(C)...

Figure 6-1: Selecting Spectrum from the Measurement menu to create a spectrum measurement
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New Spectrum... - O X

i Live Spectrum Settings |

Select source device:

Serial Mumber

Integration time: IC' ms

Wavelength display range: |2'DD | =~ |1ﬂ25 | {200 nm ™~ 1025 nm)

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

MNext = Cancel

Figure 6-2: New Spectrum - Live Spectrum Settings

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

Then, click Next.
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New Spectrum... — O X
Display Settings

® Display in new window Mame: |Spectrum_0D

Select existing window

Window Name Spectrum Type

Spectrum title: |Spevc:trum_D

Graph color: -

< Back OK Cancel

Figure 6-3: New Spectrum - Display Settings

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. If you already have other spectrum measurements, you can
choose to display this new spectrum curve in an existing window. That way you can
compare how two spectrum curves differ from each other. This window also allows you to
specify a name for the window, as well as a title and a color for the spectrum curve. You
may simply leave the default names unchanged. When all settings are done, click OK.
SpectraSmart will display the newly created spectrum measurement as follows:
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Bl Mww IMesswewnt  Settings  Windew Hel
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21188 3347.760000
3 3458561000
3575104000

Wavelength(nm)

Figure 6-4: Newly created spectrum measurement (Spectrum_0)

Spectrum List

Whenever you create a measurement, the Spectrum List on the left-hand side of
SpectraSmart window will show details about the underlying spectrum(s) of the created
measurement.

Note: In addition to spectrum measurement, the setting conditions (eg. absorbance,
transmittance, etc.) added in others measurements are also displayed.

Not Showing Human Visible Spectrum

For the user to read the spectrum graph more easily, SpectraSmart shows human visible
spectrum on the graph by default. If you don't want to display visible spectrum, go to the
Settings menu, and then select Application Settings. On the Graph tab, disable Show
human visible spectrum and click OK, as shown in the following.

File(F)  View(V)  Measurement(;) Window(\W)

Applu_atn:l-n Settings(A)...

10 - v A
Spectrum_0 me Trigger Settings(T)... -

Spectrum List 1 X | Spectrum_D
EI--Windaw: Spectrum_0 o
EXC TR

=8 S_p-ectrum: Spectrum_0
Figure 6-5: Selecting Application Settings from the Settings menu

Help(H)
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Application Settings *

Default Settings  Save Smoothing Color Information

Window background: Brush v

Chart background: |Brush v| | |

I@ Show human visible spectrum I

| oK | | Cancel | | Apply |

Figure 6-6: Application Settings -- Disabling Show human visible spectrum

You will see the effect after you disable Show human visible spectrum, as in the
following:
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[smeguyfin 7| [wrieg | [Fsuuoos ] [suebos s §F ]|
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20252 1708127000

F T 1772 346000

343 1844 205000
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2080 2025562000

2847 2711663000
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N N 20030 3064 763000
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Dl Version: 20.13.0

Figure 6-7: Not showing human visible spectrum on the spectrum graph
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Modifying Data Acquisition Settings

If necessary, you can adjust the data acquisition settings after a measurement is created,
such as the integration time, the number of scans to average, and the Boxcar width. You
can do so with the quick adjustment toolbar right under the main menu. See the
following red highlighted area:

File(F)  View(V)  Measurement(M)  Settings(S)  Window(W)  Help(H)
Spectrur 0 * Integration ime: ms « | Numberof scans: Average [l v Boxcarwidth: [ - /! [ll‘ C l ’ n
Spectrum List 2 x Spectrum_0
Window: Spectrum_0 - N 5 i
= o ( I i s T
Spectrum: Spectrum_0 Ng;; x ‘ LY ( < \ el =y AO.M )\ G;}!’
SN: 08361ACS55000050
Integration ime: 50ms
No. of scans to average: 1 | —_— Spectrum 0 |
Boxcar width: 0 —
Electric dark corection Enabled v : — o o i
Linearity correcbon: Enabled -l»

Figure 6-8: Modifying data acquisition settings
Additionally, the three buttons (E, L, and I) to the right of the Boxcar width allow you to
enable or disable Electronic Dark Correction, Linearity Correction, and Intensity
Correction, respectively. Refer to “Appendix A: Spectrometer Correction Features” for
details. The last three buttons on the right allow you to take a One Shot measurement,
and to Start and Pause the data acquisition, respectively. Refer to “
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One-shot Measurement” for details.

Data Distorted

When adjusting the integration time, a warning message "Data distorted: The peak of the
raw spectrum has exceeded..." is displayed, as shown below.

Fle e Memwomod emng iedew  Help
Spacrn s B0 7] imegrioniee: 6 v | Nurbeotene Awogt c 0 - omewws 8 - |ARELCE| L E N

L Spectrum b
FE . A LNCEANDH < = veaA G

70000

pechumioe Mk Statisie bermation Getieg

60000 +

50000 +

40000 |
=

30000 L/ 0 U ]

o (s 2001423
M et e 4000 Data distorted: The peak of the raw spectrum has exceeded the maximum allowed value (6553 |
Please adjust the integration time to let the peak value fall within the allowed range.

uuuuu

10000

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

Dilversion 20,130

Figure 6-9 : "Data distorted" warning message
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It means the integration time you specified is too long that the peak in the raw spectrum
data acquired by SpectraSmart has exceeded the maximum allowed value (i.e. 65535).
The captured data is meaningless now, and the spectrum curve appears distorted. You
need to re-adjust the integration time to allow the peak to fall within the maximum range.
Sometimes, the spectrum curve may seem normal when you see the "Data distorted"
warning, as in the following:

Fle  View Messremew  Settngs  Window  Help

e 0 oo -ERALA LPN
(. EL T %
SEcanar DU = \(\i A LL| jm R U . SN &

el w‘ch | Spectrum_0 | Spocu i
B 70000 : : . : . - :

Spectum Dwta Marks  Statiatics Indormation  Seting
=% | |

20076 4000.547000 5
a2 4016168000
20166 4003 515000

50000 T U B F | :82 11 4221 865000
ey ] 0258 4389595000
"' 1 wam 4580.623000
\ 1 203,46 4813 42000
: 1 039 50768
3‘ 40000 -+ | 1‘: - . e 4 w/‘, S
‘A , ‘l‘l \ 20481 077
Specim List o x E f \ L\ Wal 4 20526 9960000
Winder: Spectum, 0 - b . 1 20871 A BOAI8000
Spectrum: Spectum 0 c 4 . 1 1 . u
Sh: OS361ACHS009048 £ 30000 , 3 20615
Faegratice ime 32ms A 6703 674000

Data distorted: The peak of the raw spectrum has exceeded the maximum allowed value (6553 :
Please adjust the integration time to let the peak value fall within the allowed range.

ravivivivy T
\ |
‘s\_ 1 08,
; ‘\ : 'ra-zn
10000 { \ 1 [P
\ .22
\f oeT
0 : - : n
200 300 400 500 600 700 800 900 1000 1202

Wavelength(nm)

Dl Version - 2013.0

Figure 6-10: "Data distorted" warning appears on a seemingly normal curve

This is because the curve in the graph is the result of automatic corrections. In fact, the
raw data is out of permitted range, although its curve looks normal. That is why you still
need to adjust the integration time until the warning message disappears.

Note: If you don't want to see this warning message, you can turn it off in the

Application Settings. Please refer to "Display a Message when the Peak Value in
the Spectrum Exceeds 65535" for details.

Setting Integration Time Automatically by SpectraSmart

In addition to manually specifying an integration time, you can also use a toolbar button
to let SpectraSmart set the integration time automatically for you. Please refer to "Setting
Integration Time Automatically" for details.
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Graph Toolbar Buttons

Every measurement graph has a toolbar of buttons right above it. They provide quick
access to frequently used functions. See the following figure:

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

Spectrum 0 50 = Integration time: ms '| Number of scans:  Average - ﬂ ~ Boxcar width: -

Spectrum List 1 x Spectrum_0

- Window: Spectrum_0 S ( (
[=- Spectrum: Spectrum_D o9 NP, & N

4 A L
w—
£ 9 N . e \ A
- SN: 0S361AC55009059 \g \ k !E[I = = “.WQ& = %
Integration time: 50ms

No. of scans to average: 1 ‘ SpeCtrU mfo ‘
Boxcar width: 0 T T T T T — T — T
Electric dark correction: Enabled L . . . . .

Figure 6-11: Graph toolbar buttons

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

Scale Adjustment Buttons

By default, all measurement graphs (including spectrum graphs, strip charts, absorbance
graphs, etc.) are created with optimal display scales for X- and Y-axes chosen by
SpectraSmart. Sometimes, the scales may not fit your needs. So, SpectraSmart provides a
set of toolbar buttons for you to customize the scales and display ranges. See the
following red highlighted area:

File(F) View(V) Measurement(M) Settings(S) Window(W) Help(H)
Spectrum 0 50 - Integration time:  ms - | Numberofscans: Average = > Boxcar width: N ‘ @L Cl ‘ 4 b |
Spectrum List 1 x Spectrum_0
= Window: Spectrum_0 . ) S I
s A " A B ! B
& Specnim Specrum_0 AX GG EmRAANDH s sawa A Y G
SN: 08361AC55009059 -
- Integration time: 50ms
MNo. of scans to average: 1 | SPECtrU mfo |
- Boxcar width: 0 T — T — T — T T Lo Lo — T
Electric dark correction: Enabled J, . . . . .

Figure 6-12: Scale adjustment buttons on the spectrum graph

These buttons are explained in details in the following.
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Scale Graph Axes Automatically

(51 Window(W)  Help(H)
- | Mumber of scans: Average - -~ Boxcarw
Speclrum_ﬂ]
K| L LE A
|—— Spectrum_0 |

Figure 6-13: The Scale graph axes automatically button

This button automatically adjusts the X- and Y- axes to their optimal settings. The

following figure shows the effect of this button. 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 6-14: The effect of using Scale graph axes automatically
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Scale Y-axis Automatically

5lS)  Window(W)

-

Mumber of scans: Average - o

Help(H)

Boxcarw

Spectrum_0

X

LRIN

|—— Spectrum_0

Figure 6-15: The Scale Y-axis automatically button

This button 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:
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D Version: 20.13.0
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Figure 6-16: The effect of using Scale Y-axis automatically
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Scale X-axis Automatically

BlS)  Window(W)

-

Mumber of scans:  Average

Help(H)
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-

Boxcarw

Spectrum_D

F Xl

BN

|—— Spectrum_0

Figure 6-17: The Scale X-axis automatically button

This button 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:

File  ew Desswment  Setings  hndow  Hel
Spectum 0 20 = Integration tme: M5 - | Mumber oiscans: Average - @ - Bascar width: § - | L, N
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Figure 6-18: The effect of using Scale X-axis automatically

Note: If the original X-axis setting is already displaying the internal wavelength range
of the device, pressing the "Scale X-axis automatically" button will not cause any
change. You can try to zoom in on the graph, and then press the button to see its

effect.

AS

ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry

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

30



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

SpectraSmart User's Guide 6. Spectrum Measurement

Zoom In

B(S) Window(W)  Help(H)

-

Mumber of scans:  Average - ~ Bowcarw
Spectrum_0 ]

X U Uls AN

|—— Spectrum_0

Figure 6-19: The Zoom In button

This button 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 (to make it more apparent):
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Figure 6-20: The effect of pressing Zoom In
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Zoom Out
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-

Figure 6-21: The Zoom Out button

This button 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 6-22: The effect of pressing Zoom Out

Note: Keep pressing the "Zoom Out" button will bring the graph back to its default
settings, and the graph will not shrink any further.
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Revert Graph Settings to Application Defaults

B(5)  Window(W)  Help(H)
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|—— Spectrum_0 |

Figure 6-23: The Revert graph settings to application defaults button

This button 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:
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Figure 6-24: The effect of reverting graph settings to application defaults
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Graph Settings
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Figure 6-25: The Graph Settings button

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

Graph Settings >

- dxig
A
RO000
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I i
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zignificant digits il Mac: 1025

K Cancel

o i

Figure 6-26: The 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 6-27: Using custom X-, Y-axes

The following sections describe the other easy access buttons on the toolbar.

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

(655.91) is displayed at the top of the graph and the data value (42109.15) is displayed on
the right side of the graph.
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Figure 6-28: Checking the value of a specific wavelength with the mouse

Although the mouse cursor offers a handy way to check specific values, it does not let you
see all the data at a glance. SpectraSmart provides a tabular spectrum data pane to the
right of the spectrum graph to let you see all captured data in details, as in the previous
figure. The upper half of the pane consists of a list of the underlying spectrum curves of
this measurement ("Spectrum_0" is the only spectrum curve for this case). The lower half
of the pane consists of two tabs. The first tab is the Spectrum Data tab that we want. It
shows a scrollable table, which allows you to view the desired wavelength range by using
the scrollbar on its right.

Closing Spectrum Data Pane

If you don't want to see this spectrum data pane, just click on the Show spectrum data
button on the toolbar. This button allows you to turn this pane on or off:
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Figure 6-29: The Show spectrum data button
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Figure 6-30: How it looks when the Spectrum Data Pane is closed

Placing Marks on the Graph

Placing Marks with the Mouse

Although it is very handy to use the mouse cursor to check values of specific wavelengths,
you may want to keep the values displayed on the graph so you can observe their
variations over time or capture screenshots. SpectraSmart provides a toolbar button to
let you place marks on the graph for this purpose:

Boxcar width: m -

B PN
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| Place marks on the graph I—
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Figure 6-31: The Place marks on the graph button

When you press the Place marks on the graph button and double click the left button of
the mouse at the position where you want to mark, the data value on the graph is fixed
and displayed. See the following figure:
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Figure 6-32: The effect of placing marks on the graph

In the example, a mark is placed at a wavelength of 485.94 nm (red vertical line), and its
data value is 31537.05.

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.

Placing Marks with the Spectrum Data Pane

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. First, press the Show spectrum data button on the toolbar if you have closed the
spectrum data pane:
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Figure 6-33: The Show spectrum data button
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Figure 6-34: The Marks tab of the spectrum data pane

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). The
lower half of the pane consists of two tabs. The first tab is Spectrum Data. The second tab
is the Marks tab that we want.

In the Marks tab, we can see the mark we created earlier is already in the list. Now, let's
add another mark using this tab. 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.
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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:

Peak _FWHM:

Shows the wavelength of the nearest peak
Shows the full width at half maximum of the
nearest peak

After specifying Wavelength and Type, click on the green '+' sign (i.e. the Add button). A
new mark will appear at the specified wavelength position. See the following figure:
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Figure 6-35: Adding a mark on the Marks tab.

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

Deleting Marks

If you want to delete a mark, you can select the mark you want to delete on the Marks
tab (multiple choices can be selected at a time), and then click on the red 'X' sign (i.e. the
Delete button) to delete it. See the following figure:
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Figure 6-36: Click the Delete button after selection.
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Figure 6-37: The effect of deleting a mark.
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Switching back to Spectrum Data Tab

After adding or deleting marks on the Marks pane, you can click on the Spectrum Data
tab to switch back to spectrum data pane.

Turning Off Marks Temporarily

If you want to turn of the marks temporarily without deleting the marks, you can press
the Place marks on the graph button once again to turn off marks. The marks you placed
before will still exist when they are turned off. You can simply press Place marks on the
graph button again to see them.

Statistical information

Change the wavelength range to get the information

Statistic Information gives you very clear characteristic of the spectrum under test, for
example: Average, Min, Max & Centroid, and if you want to check the exact data for a
particular wavelength range, by changing the calculated wavelength range, you can read
the information data in the table depends on your selection. In the red frame in the figure
below, we can read in the table: current Average, Min, Max and Centroid.
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Figure 6-38: Statistics Information shows the information after changing the wavelength range
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Smoothing

A raw spectrum curve tends to be jagged and spiky, due to the inevitable noises in the
original signal. SpectraSmart provides a feature to eliminate such noises and smooth out
the curve. This is a button called Smoothing on the graph toolbar. See the following
figure:
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Figure 6-39: The Smoothing button

Pressing this button opens the Smoothing Settings window:
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Figure 6-40: The Smoothing Settings window

On the Smoothing Settings window, several options can be selected: DWT noise filter,

Savitzky-Golay filter, FFT filter, running average, Kalman filter, and High pass filter. You
can enable one or all of them.

Note: Most examples in this chapter have turned on the Savitzky-Golay filter with its

default settings, i.e. "11 points" and "Reference & Measurement Curve." If all

filters are disabled, the spectrum curve should look like the following:
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Figure 6-41: The result of disabling "Smoothing"

With smoothing disabled, the spectrum curve looks jagged.

Showing Peak Values

Sometimes you need to know the peak values on the curve when you are viewing a

measurement graph. SpectraSmart provides a feature to automatically identify the peaks

and show their values on the graph. Here is the button to show the peak values:
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Figure 6-42: Peak button

When pressed, the Peak button opens the Peak Information window:
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Figure 6-43: The Peak Information window

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 350 nm and the minimum value of the peak to 30000.
Click OK, and you will see the following result:
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Figure 6-44: The result of enabling Peak Information

As shown in the above figure, SpectraSmart searches for peak values around wavelengths
486, 579, 731 nm and displays data. The number before the colon (:) indicates the
wavelength of the peak, and the number after the colon (:) indicates the intensity of the
peak value. This intensity is the output value of the sensor, in particular there is no unit.
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Since the minimum value of the peak to be searched is set to 30000, other peak values
are not detected. If you lower the baseline of the peak to be searched to 20000, four
peaks are detected as shown in the figure below.
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Figure 6-45: The result of lowering the minimum peak value (i.e. Find peaks above the value of) to 2000

Saving the Current Spectrum Measurement

Saving Individual Spectrum Curves from the Toolbar

If you want to save the current spectrum measurement to a file for future reference, you
can use the Save selected spectrum as button on the toolbar. See the following figure:

Bowcar width: ﬂ -

EdA LP
A CHLs e AT

| Save selected spectrum as... |

actriim N

Figure 6-46: The Save selected spectrum as button

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

curve that you want to save:
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Figure 6-47: The 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,
which allows you to specify the destination folder and the filename (with ".sps" as the

default extension name). See the following figure:
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Figure 6-48: The Save As window

After specifying the desired folder and filename , click Save. Spectrum file is saved. The
default for saving uses Spectrasmart's proprietary file format (.sps). You can also save in
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CSV or TXT format. To save in CSV format or TXT format, in the Save as type of the Save as

screen, choose [csv file (*. Csv)] or [[text file (*. Txt)].

Note: CSV or TXT format can only be used for other software. SpectraSmart can not
read spectrum curves in CSV or TXT format.

Saving Individual Spectrum Curves from the Spectrum Data Pane

In addition to saving spectrum curves from the Save selected spectrum as toolbar button,
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. See the following figure:
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Figure 6-49: 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.

Saving All Spectrum Curves in the Current Window

SpectraSmart allows you to display a new spectrum curve in an existing window when

you create the spectrum measurement so that you can do comparisons. 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. See the following figure:
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Figure 6-50: Selecting Save all spectrums in on the pop-up menu

Next, you will see the Browse For Folder window, which allows you select the destination

folder for the spectrums to be saved:
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Figure 6-51: The Browse For Folder window
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When all selections are done, click OK. Then, you will see that all spectrums in the current
measurement are saved as individual files in the specified folder. The filenames will be
their spectrum titles, and the file extensions will always be ".sps" (in our example here,
the saved file is "Specturm_0.sps").

Saving the Current Spectrum Curve as a Temporary Log

In addition to saving spectrum curves as files, SpectraSmart allows you to save the
current spectrum curve as a temporary log. It is like a snapshot of the current state, and it
is kept in the same measurement graph for your reference. For example, we can create a
spectrum graph to measure the spectrum of a certain light source. Then, under the same
conditions, we switch in another light source to observe the differences between the two
light sources. To demonstrate, here we create a spectrum graph to measure the spectrum
of a white LED light source. We save its spectrum curve as a temporary log. Then, we
switch in another light source, also a white LED, to compare their difference. Here is the
spectrum of the first white LED:
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Figure 6-52: The spectrum of the first white LED

Next, right-click on the Spectrum list in the spectrum data pane to bring up the pop-up
menu, and then select Save as temporary log. See the following figure:
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Figure 6-53: Selecting Save as temporary log on the pop-up menu

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

Flease enter the temporary log spect... — O X

Ok

Figure 6-54: 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 default numeric number to "LED 1". See the
following figure:

Please enter the temporary log spect... — O et
[LED1] |

Ok

Figure 6-55: Renaming the temporary log spectrum as "LED1"

Press OK. A new spectrum curve will be created in the spectrum graph (i.e. the "LED 1"):
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Figure 6-56: A new spectrum curve called " LED1" appears in the list

You will not see any changes on the graph because two spectrum curves now completely
overlap. Next, for easier observation, go to Settings, Application Settings, and then
Graph to turn off Show human visible spectrum. See the following figure:
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Application Settings >

Default Settings Save  Graph  Smaothing Color Information

Line width: |E v|
Window background: |Bru5h v|
Chart background: |Bru5|"| v| | |

] Show human visible spectrum

OK Cancel Apply

Figure 6-57: Turning off Show human visible spectrum
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Figure 6-58: The effect of turning off Show human visible spectrum

Next, switch the light source to the second white LED, and the result looks like this:
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Figure 6-59: The result of switching the light source to the second white LED

As you can see in the figure, although both are white LEDs, two light sources may still be
different in their spectrums. The thinner line on the graph is the temporary log we saved
earlier (i.e. LED 1), while the bolder line is the current Spectrum_0 (i.e. the spectrum
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curve of the second LED). When you are done with the temporary log spectrum, you can
delete it from the spectrum data pane. Refer to "Deleting Individual Spectrum Curves" for

details.

Loading Saved Spectrum Curve

Load a previously saved spectrum curve to compare with the current spectrum curve
being captured to see their differences. For demonstration purpose, we keep our sample
spectrum measurement ("Spectrum_0") on the screen but place an orange translucent
film in front of the light source to modify its color. The acquired spectrum then changes
accordingly as the following figure shows:

Ele  ew Meawrement  Semings  Yndew  Heln

Spactum 0 (20 R r—_ B Morbarchrcons: enge B I - bt i iﬁl‘ 1 >
R OO AA T L A G

— Spectrum_0
70000
60000
50000 -
& 40000
Vi
Diewice List. UX. :
OL361ACES000050 Q
L £ 30000 |
20000 L P P
10000 L .............. ]
N
200 300 400 500 600 700 800 900 1000
Wavelength(nm)

Figure 6-60: Using an orange translucent filter to modify the current spectrum curve

Next, we load the spectrum file we saved earlier (i.e. "Spectrum_0.sps"). Go to the File
menu, and then select Open Spectrum File:

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 56



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

SpectraSmart User's Guide

6. Spectrum Measurement

Open Spectrum File(O)...

Close All Measurements(C)

Open Time Sequence File(T)...

View(V)  Measurement(M)

Settings(:

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

Device Information(D)...

Language(L)

Exit(X)
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Figure 6-61: Opening a previously saved spectrum by selecting Open Spectrum File from the File menu

The Open Existing File window will appear:

New Spectrum...

Crpen Existing File

File to open:

|C:‘Save‘$pech'mn_ﬂ.sps

| | Browss... |

[ Caleulats colorimetey information

Hext =

Cancel

Figure 6-62: New Spectrum - Open Existing File

Use the Browse button next to the File to open field to locate the file we saved earlier
("C:\Save\Spectrum_0.sps"). Then, click Next, and the Display Settings window will

appear:
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MNew Spectrum... — O >
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(®) Select existing window
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Spectnum_

Apectrom title: Previoushy_Saved _Spectoom|

Graph color: -

« Back 0] Caniel

Figure 6-63: New Spectrum - Display Settings

On the Display Settings window, choose Select existing window to load the spectrum
curve into the current "Spectrum_0" window. This allows us to see two superimposed
spectrum curves so that we can compare their differences easily. Additionally, specify an
obvious name ("Previously_Saved_Spectrum") for the spectrum to be loaded so that we

can recognize it right away (see the red highlighted area in the former figure). Click OK
and you will see something like:
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Figure 6-64: Loading the previously saved spectrum curve to compare with the current spectrum curve

In this example, the previously stored spectral curve (the orange line) covers the entire
range of visible spectrum, but the current spectrum "Spectrum_0", after adding the
orange translucent filter, only cover the orange to red wavelength range. Turn off the
Show human visible spectrum feature to make the differences more apparent:

Ele  Yiew Messoment Settings  Window  Help

Pravicusly_Sswed_Spectrum (20000 -| Intogration bma: [us -|| Mumbar of scans: [Avernge  -| 0 e | ] _alE_ ".L ’ n
3% | Spectramd | - X
= Widaw Epacium_D 5 B e
e, PR GOOARANTH L mRA U G
Integraten bme fms Spectnam
Mo, of st o averags: 1 — Spectrurnfﬂ
Bowcar wedic 0 N B
Elwcic dark comectinr Enabind —— Previously_Saved_Spectrum Previoush_Smved Specinum
Linsarity comaction: Enabled.
v e ———————— . Do [ T v
v Ot :
mmw BOOOO -+ .. S S s
= Presiously_Saeed_Speckum 20068 10472850
File ph 4L marod BASY Dok Previcusty_Smnd | k P T sammr
20180 P
50000 + o . 20208 | 3288284
N 20252 8496333
20298 4730585
20343 -10.964830
40000 20389 14635580
20435 ~20.9T0560
: . . %’ 20481 -20.511580
Device Li ax
= 0BI61ACSH005059 & w27 15332850
10-use £ 30000 w2 sz
Al 08 E 20618 .-IQSWIW
prpeialinicclandiionts woee|sseno
Min_IregratcrTime{us}- 1000 20710 [-1asanssn
20000 20756 [-1ermssen
20801 [nooass
2087 [sesema
20893 16025400
10000 20930 |17 683560
20985 19341560
21030 EE]
21076 20948550
0 Mz [1n3mes10
' ! ! ! ! ! ! 1168 [183374s0
200 300 400 500 600 700 800 900 1000 ||z 14551290
21259 11472730
Wavelength(nm) 21308 e

Dl Version : 20.14.0

T e ) o e |

Figure 6-65: Turning off the Show human visible spectrum feature to make spectrum curve comparison easier
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Deleting Individual Spectrum Curves

When there are more than one spectrum curves in a spectrum graph, you can delete the
curve that is no longer needed. Here we demonstrate the steps to delete the curve we
loaded in our previous example. First, in the Spectrum list of the spectrum data pane,

select "Previously_Saved_Spectrum."

Spectrum

Spectrum_0

Spectrum Data Marks Statistics Infformation  Setting

al *‘] [*{JE'—U!JDMJ El [a::uanl:uag T '@]

Figure 6-66: Select "Previously_Saved_Spectrum" in the spectrum data pane

Right-click in the spectrum data pane to open the pop-up menu, and then select Delete

from the menu. See the following figure:

E pectrum

Spectrum_0

Previously_Saved_Spectrure
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Figure 6-67: Right-clicking in the Spectrum list to open the pop-up menu, and then select Delete
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This will delete the selected spectrum curve. See the following figure:
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Figure 6-68: The "Previously_Saved_Spectrum" is now deleted

Printing and Previewing a Spectrum Measurement

In addition to saving the spectrum measurement to a file, you can also print it out to
preserve it. To print the current spectrum measurement, you can use the Print Preview or
the Print button on the toolbar. See the following figure:

Print Preview

Figure 6-69: The Print Preview button

AL A

Print

Figure 6-70: The Print button

Pressing the Print Preview button displays a standard Print Preview window, which
shows the current spectrum measurement in SpectraSmart:
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a5l Print preview | *

& O ~| [0 @ @ @ | Close | Page| 113

Figure 6-71: The Print Preview window

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 SpectraSmart's graph toolbar to open the standard Print window:

Print *
Printer
Mame: Microsoft Print to PDF V | Properties..
Status: Ready
Type: Microsoft Print To POF
‘Where: FORTPROMPT:
Eemment []Frint tao fie
Print range Copies
(@) Al Mumber of copies: 1 el
Fages from: to:
Collate
Selection ﬂﬂ jﬁ ﬁﬁ B
| Ok, | | Cancel

Figure 6-72: The Print window

The File menu also provides the Print and the Print Preview options, and they open the
same windows as the corresponding toolbar buttons, so we will not repeat the details
again. In addition, the File menu also provides a Page Setup option:
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View(V)  Measurement(M)  Settings(
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Page Setup(P)...
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Device Information(D)...

Language(L) »

Exit(X)
e PUCAT Ua TR COTTEC T OTTava e oTe

Figure 6-73: Choosing Page Setup from the File menu

This feature lets you select the desired paper, orientation, and margins:

Page Setup x

Faper

Size: A o

Source: & EIR -

Orientation Wargins (nehes)

D Landscape Top: I:l Bottom: I:l
Cancel

Figure 6-74: The Page Setup window

Lamp Control

SpectraSmart can control the on/off states of an external light source via I/O signals. The
lamp control button is right edge of the window. When this is pressed, the light source
frame is diplayed.
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Figure 6-75: The Lamp button

The operation mode of the "light source" button has two modes of "active" and

"inactive". Press it once to activate it, press it again to deactivate it.

=] X

Light Source

Device : 05361AC550090! O

Light source shutter

[ shutter (ight blocked)

Light source control
B4 Tum ON Halogen

B Turn ON Deuterium

- X u

Figure 6-76: The Lamp button in active and inactive states

Spectrum Scanning Interval

By default, SpectraSmart captures continuous spectrum data at an interval determined by

the user-specified integration time plus around 30 ms, depending on the processor speed

inside the spectrometer device and the performance of the computer running the

SpectraSmart software. As a result, if the user-specified integration time is 50 ms, the
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spectrum data will be captured once every 80 ms. However, the user can modify this
interval if necessary. You can find the Spectrum Scanning Interval button on the graph
toolbar:

AN @

| Spectrum Scanning Interval

Figure 6-77: The Spectrum Scanning Interval button

Pressing the Spectrum Scanning Interval button shows the Spectrum Scanning Interval
window:

Spectrum Scanning Interval - O X

Enable user-defined spectrum scanning interval

Thterval: | IDDD| |ms v

Ok

Figure 6-78: The Spectrum Scanning Interval window (at 1000 ms)

Select Enable user-defined spectrum scanning interval, and then specify the desired
Interval in the text box. Click OK when done. After the change, you will notice that the
spectrum graph refreshes at a different speed. If you set the interval to 1000 ms, as in our
example, the graph will refresh approximately once every second.

Setting Integration Time Automatically

You need to specify an integration time (i.e. the exposure time for the light sensor) when
you create a spectrum graph. Sometimes, you may not know the best integration time to
use for the optimal result. For this, you can create the spectrum graph with the default
setting (i.e. 50 ms), and then use the Set integration time automatically button on the
toolbar to let SpectraSmart determine and set the optimal integration time for you. The
new setting will reflect on the graph after you press the button. See the following figures:

I_ ik s ke

:e integration time automatically |

—— Spectrum 0 ]

Figure 6-79: The Set integration time automatically button
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Figure 6-80: The effect of using the Set integration time automatically button

The integration time has changed from 50 ms to 16 ms after the Set integration time
automatically button is pressed. And the spectrum is corrected slightly downward.

Setting as Dark Spectrum

Set as dark spectrum is in the right of the Set integration time automatically button:

| Set as dark spectrum |

Spectrum_0

Figure 6-81: The Set as dark spectrum button

Refer to "Setting a New Reference Spectrum or Dark Spectrum" for details on its purpose.
FWHM

SpectraSmart offers the function of displaying FWHM in real time. You can click the
FWHM button 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 as following shown:
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3= hA ) G
FWHM

Figure 6-82: The FWHM button

Copying Spectrum Data 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 button on the toolbar:

| [~ ‘ﬂ‘u_ ‘ 1
N . AW
;

Copy to clipboard

Figure 6-83: The Copy to clipboard button

As you press this button, all data in the spectrum data pane will be copied to the system
clipboard. You can then paste the data into the application you want. For illustration, we
paste the data into Windows Notepad and Microsoft Excel in the following figures:

| Untitled - Notepad — O >
Eile Edit Format View Help

300,18 47.75824 A
300,63 4418478
391.08  41.37167
351.03  39.42044
391.98  38.56834
302,43 38.69153
392.88  39.75699
393.33  41.68096
303,78 4417414
304,23 46.93166
394,68 49.471367
355,13 50.86529
325.58  B0.93601
306,03 49.92578
306.48 4773712
396,93 4463836
357,38 40.98133
357,83 37.07686
398,28  33.50622
308,73 31.07182 v

Figure 6-84: Pasting spectrum data into Windows Notepad
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Figure 6-85: Pasting spectrum data into Microsoft Excel
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One-shot Measurement

In most cases, SpectraSmart acquires data continuously from the spectrometer while the
measurement is in progress. If only one number is enough, use the One Shot button on
the toolbar.

Ed AL pn

I <L Ok | (]|

Start Acquiring

g e | . [

B s e A Y G

Figure 6-86: The One Shot, Start Acquiring, and Pause buttons

Before you do one-shot measurement, be sure to temporarily stop continuous
acquisition with the “Pause” button. After that, every time you press One Shot button,
data will be captured. To return to continuous capture, press Start Acquiring button.

Closing a Measurement

To end the measurement such as spectrum, strip chart, absorbance, etc., you can close it
by pressing the X button on the upper right corner of the graph:

Spectrum Data  Marks Statistics Information ~ Setting

Wavelength Intensity A s

201.12 21.673770

Figure 6-87: The button to close a measurement
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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.

Closing All Measurements Together

In addition, SpectraSmart also provides a Close All Measurements option, which is handy
when you need to close multiple measurements together. Please go to the File menu, and
then select Close All Measurements:

View(V)  Measurement(M)  Settings(
Open Spectrum File(O)...

Open Time Sequence File(T)...

1 Close All Measurements(C)

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

sl

Device Information(D)...

Language(L) »

Exit(X)

I CH T Oark CormeCrorT  oOrmavanaoreE—

Figure 6-88: Selecting Close All Measurements from the File menu

All measurements will be closed after you select the option.
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7. Strip Chart (Tracking Specific Wavelengths)

In order to continuously observe numerical changes of a specific wavelength or
wavelength range, a strip chart (Strip Chart) is prepared for SpectraSmart. For the
following explanation, first set up spectrum measurement.

Ele  Wew Messwement  Settings  Window  Help

Dl Version: 20.13.0

Spectum® 20+ imingrationma: ms + | b ofscam: vernge + @ - Bowcarwidth 8 - | e, | L]
m st ¥ X | Spectrum 0 ~% e
= Window: Spectrum 0 i FpT - ) i e
i X AN v A G :
Z‘Z.;(gf’;"m"'"“"' — Spectrum_0
Fleciric sk compction: Ensbied 70000 T T T T T T T T
Lineaity canection: Enslied . .
pticaldak coemection: Unsusilsbée : : :
Straight comecticn: Unmdable : . ' . : 1
Intersity comection: Dislbed 4
Moda: Trigger O 60000 4+ heeeens T R RREEE L 4
50000 e . . TP TP
240000 L b RS PN R 1
A : : : : 1
SECO-DUVN £ 30000 - ]
Wasslangth rangs (it 200-1025 1
s InegrationTime{ms] 28000 1
Ielin_integration Timei{us):1 000 1
20000 -+ E
10000 L/ . T N
0 j
200 300 400 500 600 700 800 900 1000
Wavelength(nm)

Figure 7-1: Creating a spectrum measurement first

Striping chart setting

Next, create the strip chart. From the Measurement menu, select Strip Chart to open a
New Strip Chart window:

File(F)  View(V) JUCEENEGEWINE Settings(S)  Window(W)  Help(H)
Spectrum(s)...
Spectrum_0 30 = | Mumber of scans:  Awve
Spectrum List Absorbance(A)... o x Spectrum
= Window: Spectr. Transmittance(T)...
E-Spectrum: St pflectance(R)..
----- SN: OS3€ S .
_____ Integratio mission Intensity(E)...
..... No. of sce Concentration(C)...
----- Boxcar width: 0

Figure 7-2: Selecting Strip Chart from the Measurement menu

The New Strip Chart window will be displayed:
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Mew Strip Chart... — O et
Strip Chart Settings
Belect sonrce spectrom:
Spectrom Title %ﬁﬁmﬁnn Index

Wawvelength to track
(®) Specific wavelength: |2Ell 00 | T add Diel
() Wavelength range: (hverage) |zn1.nn | ~ |1nzs.nn | i

() Wavelength ratio:  Numerator (20100 fim

[ remge
Denominator |201.00 iV}
Selsct Trock Wovelength(um) 00k Track Tupe
Tracking interval
(® Synchronized with source spectm
() Number of spectrnm sans: 100 spectm sans
() Number of milliseconds: 100 TS
Record Setting Wext = Cancel

Figure 7-3: New Strip Chart - Strip Chart Settings

First select the desired source spectrum from the New Strip Chart-Strip Chart Settings
window. In this case, "Spectrum_0" is 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. Then, specify Tracking
interval on the displayed window. Select whether to synchronize with the data acquisition
interval of the source spectrum, specify the number of scans, or specify the scan interval.

When you press Record Setting, the Record Setting window is displayed, and you can set
When to start, Interval for recording, and When to stop. After completing the settings,
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press OK and then OK on the dialog box that appears.

After completing the settings, click Next on the New Strip Chart-Strip Chart Settings
window.

Record Setting
When to start

Start after:

Interval
[ ] Synchranized with source

Only record new data

Every:

When to stop

[] Continue until stopped by user

Stop after:

ms

mz

mz

O

Cancel

Figure 7-4: New Strip Chart - Strip Chart Settings - Record Setting
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Mew Strip Chart... O
Dizplay Settings
(@) Displaoy in new window Name:  |Strip Chart 0
Select exsting weindow
T ind oo Warme Spectmom Twpe

Spectoum title: |smp_n::}um_n

Crraph color -

< Back

)4

Cancel

Figure 7-5: New Strip Chart - Display Settings

Now, on the Display Settings window, specify whether you want to display the new strip

chart in a new window or an existing window. If this is the first strip chart you create, you

can only select a new window. If you have any existing strip chart, you can display the

new strip chart in the existing window for comparison. This window also allows you to

specify a name for the window, as well as a title and a color for the curve. When all

settings are done, click OK. SpectraSmart will display the newly created strip chart, as in

the following figure:
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Figure 7-6: The newly created strip chart (Strip_Chart_0)

In the above figure, strip chart curves are displayed at 10-minute intervals. The X axis
scale is the default 10 minutes. When it exceeds 10 minutes it will automatically scroll to
the left (Figure 7-7).
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Figure 7-7: The chart starts scrolling after ten minutes

In the figure, the scale of the start of the X axis is 2 minutes and 30 seconds, and it has
been changed from 0 second at the start of the strip chart.
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Tracking Multiple Wavelengths on a Single Strip Chart

By pressing the Add button from the Strip Chart Settings window, it is possible to display

multiple wavelengths. Here, spectrum intensity at 485.94 nm and 655.91 nm are

displayed. See the following figure:

&)+ Spectrum: Spectrum_0 ~|deltatime = min

SO EEH S

5¥®

SN: 0S361AC55009059
e:5ms

BX [
[—— Spectrum_0485.94

40000 ——————

Mo off

& Window: Strip_Chart 0

5 Spectum_0 48584 nm

- SN: 0S31AC55009059
Tracked wavelength: 48594
Integration time: 5000us

— 30000 |

35000 1

No. of scar
Boxear width: 0
TrackType: Delta Time (1000) ms
£ Spectrum_0 655.91 nm
SN: 0S361AC55009059
ength: 655.91

0us

Tracked w:

25000 |

TrackType: Delta Time (1000) me

nm —— Spectrum_0655.97nm |

Device List 1 x 20000 T
£+ 0S361AC55009059(F002.3.35(A108))

Intensity

10:USB
SEC2021-025-DUVN
ngth range:

15000 -

10000 {

5000 Lo

Spectrum

Spectrum _0485.94 nm

Spectrum_0655.91 nm

DIl Version:2.4.7.2

Delta TIME(min)

Figure 7-8: Tracking multiple wavelengths on a single strip chart

Spectrum Data

oo B] [ =eue

time(s) ntensty

201.028 21800037108
202.003 21733.003750
293.069 21674009766
294058 21761910156
205,046 21646054688
206,037 21635193359
297.032 21794742188
298.028 21628257813
202015 21685041016
200.986 21786457031
300.966 21760222656
302,063 21681027344
303.040 21757.804688
304050 21633404207
305.047 21685822266
306.074 21639.125000
307.076 21674.949219
308.076 21856611328
309.064 21846011719
310.063 21713792969
311.039 21863257813
312020 21691437500
313018 21786277344
313.995 21856806484
314882 21766673828
316078 21831947266
317811 21865236328
318784 21794908203
319766 21822230469
320737 21934552734
321719 21911638672
322698 21910082031
323712 21842782969
324686 21802208984
325657 21847433504

FilelF) View(V) Messurement M) Settings(S)  Window(W) Help(H)

Spectrum 0 5 ~ Integration time: | Number of scans: Average - | Boxcar width: < ‘E L DI‘ b |

Spedrum List # X Specum 0 ) Strip_Chart_0 [
- Window: Specirum_0 3

va ) e

o I [mvm

Note: When two or more waveforms are displayed, the second curve may not be
displayed. This is because the Y axis is adjusted to the scale of the first curve. In
this case, press the "Scale graph automatically" button on the tool bar to display
both curves at the same time as shown above.

You can also mark the original spectrum if necessary (see "Placing Marks on the Graph”).

The figure below shows the two wavelengths intensities tracked by the strip chart.
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Figure 7-9: Multiple wavelengths marked on spectrum with the intensity displayed

Graph Toolbar Buttons

In the graph toolbar buttons at the top of the graph, you can adjust the scale of the graph,
save the graph, print a strip chart, etc. (the place marked with the red border).
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Dl Version: 2.4.7.2

Figure 7-10: The toolbar buttons of the strip chart
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In the graph scale adjustment, there are two differences in the strip chart and spectrum

diagram. First, the strip chart has a unique button that can temporarily freeze the chart
(the Strip Chart View button). Second, the Scale X-axis automatically button. The other
functions are the same as the spectrum diagram.

Strip Chart View

Spectrum_0 )/Sl.rip

—

EX |

) . ... I
strip Chart View |

Chart_0 |

v |deltatime - g\ (\

Strip_Chart 0 |

Figure 7-11: The Strip Chart View button

This button allows you to freeze the strip chart. As the strip chart emulates the action of a
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physical strip of paper recording continuous data from left to right, the graph will scroll to
the left as it charts new data at end of the graph. Pressing this button temporarily freezes
the scrolling so that you can examine the data closely. When you are finished, you can
press the button again to 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.

A strip chart has two states ("active" and "inactive"), which you can tell from the
appearance of this button. When a strip chart is active, this button has a blue border
around it. When the strip chart is inactive, it lacks the border. See the following figure:

/" Spectrum_0 )/ Strip_Chart_0 |

£xX [o

[—— Strip_Chart 0 |
Strip Chart Active

10 v deltatime ~ ’(\

‘ / " Spectrum_0 )/.Strip _Chart_0 |
N @, "
@ x I\/I [J{1ygo v | deltatime ~ ’(\

‘ |—— Strip_Chart 0 |
Strip Chart Inactive

Figure 7-12: The "active" and "inactive" states of the Strip Chart View button
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Time Period for Data Display (X-axis)

Spectrum_0 » Strip_Chart_0 |

PX

m 10 « |delta time |[=| min -

*\g:‘r‘

== &

=4

|—— Strip_Chart_0 |

Here, you specify the width of the strip chart display time. The default display time width

Figure 7-13: The control for modifying the time period for data display

is 10 minutes. The example in the figure has been changed to 30 minutes. The display

time can be set to the elapsed time (delta time) from the start of acquisition, the number

of data from the acquisition start (delta data), and the time (min, hour, day).
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DIl Version:2.4.7.2

Figure 7-14: Changing the time period for data display to thirty minutes
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Record Setting Buttons

In addition, the graph toolbar at the top of the graph has a button for recording setting
(marked with a red border).
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Figure 7-15: Record Setting toolbar button above strip chart.

Record
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Figure 7-16: When Record button (left) is pressed, record starts. When record is in progress, the Record button is not active.
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When you press the Record button, the previously recorded data will be erased and new
data will be recorded. The previous graph on the Strip Chart's window will be erased and
new graph will started

Stop

OBERIC

3-t"‘|.,

Figure 7-17: Stop button, when the record is in progress, Stop button is active.

Press the Stop button to stop the record.

Record Setting

OlRBLIC

Record _~.E1:t||'|-:|

Figure 7-18: Record Setting button

By pressing the Record Setting button, the Record Setting window showed in Figure 7-4
will be displayed, and you can change the record conditions.

Save Record

@:::;{@{?@ ® :,:{@&[‘@

Save Record Save Record

Figure 7-19: Save Record button

Records can be saved when the button is active.
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By pressing the Save Record button, you can save the data from Start to Stop by
specifying the save destination.

Scroll Bar State

@
o
¢=
o
@
{3

.
©

Figure 7-20: Scroll Bar State button

The arrangement of spectrum data is ascending in case of left and descending in case of right

Press the Scroll Bar State button to display the spectrum data frame in descending order,
and pressing it again will be in ascending order.

Other Easy Access Buttons

Other toolbar buttons work exactly the in same way they do for the spectrum
measurement. For details, refer to "Other Easy Access Buttons"” in the chapter of
spectrum measurement.

Saving a Strip Chart

Saving a strip chart follows a similar procedure for saving a spectrum measurement. For
details, refer to "Saving the Current Spectrum Measurement" in the chapter of spectrum
measurement.

Loading Saved Strip Chart

If you need to load a previously saved strip chart curve, you can follow the same steps for
loading a saved spectrum curve. For details, refer to "Loading Saved Spectrum Curve" in
the chapter of spectrum measurement.

Deleting Individual Strip Chart Curves

When you have multiple curves on the same strip chart, you might want to delete one of
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them. You delete individual strip chart curves in the same way you delete spectrum
curves. For details, refer to "Deleting Individual Spectrum Curves" in the chapter of
spectrum measurement.

Printing and Previewing a Strip Chart

The steps for printing and previewing a strip chart are the same as in printing and
previewing a spectrum measurement. For details, refer to "Printing and Previewing a
Spectrum Measurement" in the chapter of spectrum measurement.
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8. Absorbance Measurement

Absorbance is calculated from the spectrum of the light source and the spectrum of light
passing through the object to be measured. Therefore, to measure the absorbance, first
measure the spectrum of the light source, then set the object to be measured and
measure the light that passed through the object. When the measurement is completed,
the program automatically calculates the absorbance spectrum.

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:

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

Spectrum(s)...

:_D
Mone |5 Strip Chart(S)... Number of

Transmittance(T)...
Reflectance(R)...
Emissicn Intensity(E)...

Concentration(C)...

Figure 8-1: Selecting Absorbance from the Measurement menu to create a new absorbance measurement

Then, you will see the following window:
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Mew Absorbance Measurement... — O x

| Mext > | | Cancel ‘

Figure 8-2: New Absorbance Measurement - Source Device

Selecting a Source Device

On the Source Device window, please select a source device (identified by its serial
number). Then, click Next.
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Mew Absorbance Measurement... — O hd

Acguisition Parameters

Integration time and peak value range

Inteeration time: |m v| |mg v| futo Sonfiguration

Gurrertt peak value: 5711609 Scanning Interval
Sugeested peak value range: 40000-G0000

Smoothing

Mumber of scans to average:

Boxcar width:

Preswigm

Ity

Mext * Cancel

Figure 8-3: 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 the example, the
peak value is set within the range of 40000-60000.

If the adjustment is not successful, you can press the Auto Configuration button to have
the program automatically recovered to default setting.

After setting the integration time, set the spectrum scanning interval if you need. Press
Spectrum Scanning Interval, select Enable user-defined spectrum scanning interval, and
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then specify the interval you want (the default is 500ms), as in the following:

Spectrum 5canning Interval — O >

Enable uzer-defined spectrum scanning interval

Interval: | EI]I]| |ms e

0K

Figure 8-4: Spectrum Scanning Interval

Smoothing

In addition to the integration time and the scanning interval, you can also choose
whether to smooth out the curve. Specify the number of scans to calculate the average
value for "Average count". 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 8-3 without smoothing.
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Mew Absorbance Measurement... — O >

ficquizition Parameters

Integration time and peak value range

Integration time: [3p V| |m3 v| futo Configuration

Current peak walue: hER9 43 Scanning Interval
Suegested peak value range: 40000-60000

Smoothing

Mumber of scans to average:

Boxcar width:

Presvigwm

Intaaby

Mewt > Cancel

Figure 8-5: New Absorbance Measurement - the smoothing effect

Note: The following example uses the default settings, i.e. no smoothing (Number of
scans to average=1, Boxcar width=0).

When all acquisition parameters are set, click Next.
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Mew Absorbance Measurement... — O hd

i Reterence spectrum |

(® Click the following color patch to acquire reference spectrum
-

LN

() Load reference spectrum from file:

| Browsze...

Feference spectrum preview
H ; — — : ; — - —

ntensity

wavalangth [nm)

< Back Mext > Cancel

Figure 8-6: New Absorbance Measurement - Reference Spectrum

Setting Reference Spectrum

Next, you need to set a "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 press Next.
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MNew Absorbance Measurement... — O *
Dark Spectrum

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

E Mumber of scans to average:

[] Shutter (light blocked)

() Use default dark spectrum

() Load dark spectrum from file:

| Browse .

Dark spectrum preview
]

200 300 20 500 500 700 800 E 1000
wiavelsngth [nmj

< Back Mext > Cancel

Figure 8-7: New Absorbance Measurement - Dark Spectrum

Setting Dark Spectrum

After setting the reference spectrum, set the measurement value when light sensor is not
exposed to light to establish a baseline, i.e. the "dark spectrum." So, please cut off or
block the light source connected to the spectrometer. Then, click on the black-and-white
patch on the window to acquire the dark spectrum. It is possible to calculate and set the
average value by multiple acquisitions rather than one acquisition. For the example 10 is
used, instead of the default 1. Once the dark spectrum is acquired, you can check the
spectrum graph on the lower half of the window, as in the former figure. In addition, you
will see an "Acquiring dark spectrum..." message window. See the following figure:

Acquiring dark spectrum...

Figure 8-8: Acquiring 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.

Mew Absorbance Measurement... — | X

Dark Spectrum

(2 Glick the following B&W color patch to acquire dark spectrum

e |
. Mumber of zcans to average:

(@ Use default dark spectrum

() Load dark spectrum fram file:

| Browze. .

< Back Hext > Cancel

Figure 8-9: New Absorbance Measurement - Using the default dark spectrum

Note: This example uses the dark spectrum captured in real-time (not the default dark
spectrum).

Once the dark spectrum is set, click Next.
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Mew Absorbance Measurement... — O hd

i® Dizplay in new window Window name: |Abzorbance 0 |

Select existing window

Windowe Namne apectiom Type

Spectrum title: | fhzorbance_(

Graph color: -

|<Eack | | oK | ‘Gancel |

Figure 8-10: New Absorbance Measurement - Display Settings

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, as in the former figure. To specify the color, you can click
on the color patch and select the desired color from the palette:
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ot

Color

Eazic colors:

ERENTT
EEEEREN
ERRET]
TERNNEN
ERRENT
THREET

Tl

Custom colors:

—r-r-r-r
—r-r-r-r-r-

Define Custom Colars >>

.
1
17

Ok || Ciancel| |

Figure 8-11: Display Settings — Color

When you finish setting the display, click OK. The measurement graph is displayed as
shown below.
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Figure 8-12: Newly created absorbance measurement graph
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Start Measuring the Absorbance of the Test Object

After setting the absorbance measurement graph, set the objet to be measured. Here we
measure the absorbance curve of a white transparent filter for demonstration. Its
absorbance measurement graph looks like the following:

Ble Mew Messsemest Semngs  Miedow  Help
tnorbance ) Acqured Spectum 30 * integationtme M = Mumber of wcam: | A ] + Boscarwicth § - ¥ ’ n
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A0 [ e I B

35 +

B

3.0 +

1)
1l
25 1 M

TELERERE

i
Absorbance(OD) log
N
o

05 | T~ 1 |[ew :
200 300 400 500 600 700 800 900 1000 e T
Wavelength(nm) i

DA Verson: 20130

Figure 8-13: The absorbance graph of a white transparent filter

As shown in the above figure, the white transparent filter absorbs light of all visible
wavelengths, and absorption was observed over a wavelength in general.

When placing a blue transparent filter, the absorbance in the blue wavelength range of
the spectrum becomes lower than the absorbance in the other wavelength range
(meaning that more blue light passes through the filter) as shown in the figure.
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Figure 8-14: The absorbance graph of a blue transparent filter

Checking the Acquired Spectrum Curve

The absorbance curve is calculated from multiple spectrums. SpectraSmart has a function
to examine the original spectrum curve. This function is activated clicking the Acquired

Spectrum button on the toolbar, as shown in the following figure.
Absorbance_0 |

RO e m

| Acquired Spectrum |
Absorbe

Fi—_ F_S

Figure 8-15: The Acquired Spectrum button

The following three figures show the absorbance graphs with their acquired spectrums
for the original light source, the white transparent filter, and the blue transparent filter,
respectively:
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Figure 8-16: The acquired spectrum of the absorbance measurement for the original light source
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Figure 8-17:

The acquired spectrum of the absorbance measurement for the white transparent filter
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Fle Mew Bemusmest Seings  Window  Help

1] = Bowcar width: § = ’ n

PO ERA SATRUH : awaA | 6

Wavelength{nm)

Absarbance__Acquired Spectrum |

Intensity

Wavelength{nm)

Dl Version: 20.13.0

Figure 8-18: The acquired spectrum of the absorbance measurement for the blue transparent filter

From the above figure, it can be seen that the curve of the white transparent filter
dropped significantly compared to the curve of the light source. The lowered part is the
amount of light absorbed by the filter. In the curve of the blue transparent filter, the blue
visible region remains, and almost all the light in the other wavelength region is
absorbed.

Graph Toolbar Buttons

The toolbar button of the absorbance measurement graph is almost the same as the
toolbar of the spectrum measurement graph.

Smoothing

In the absorbance measurement, Smoothing is often used. For example, you can see a
large jaggy in the absorbance curve of the previous blue transparent filter. If you apply
smoothing with the Smoothing button at the top of the graph this jaggedness will be
improved.
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Figure 8-19: The Smoothing Settings window

Here we enable the Savitzky-Golay filter and select 11 points for the smoothing Degree.
Then, click OK to see its effect:
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Figure 8-20: Enabling Smoothing effect for the absorbance graph of the blue transparent filter

As the figure shows, smoothing has made the curve more continuous and smoother.
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Measurement Mode Switching Buttons

In addition to the toolbar buttons described in the chapter of spectrum measurement,
the absorbance, transmittance, and reflectance measurements all have a set of
measurement mode switching buttons:

<" Absorbance_0

E =

S ATRH s = aa

Absorbance 0

Figure 8-21: Measurement mode switching buttons

When measuring absorbance, transmittance, and reflectance, SpectraSmart allows you to
switch among four measurement modes: S (spectrum), A (absorbance), T (transmittance),
and R (reflectance). Therefore, this set of buttons is available on the toolbar of these
three measurement graphs. The following four figures show the absorbance graphs of the
blue filter glass in four different modes (S, A, T, R), respectively:
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Figure 8-22: Mode switching - S (spectrum) mode button
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Figure 8-23: Mode switching - A (absorbance) mode button
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Figure 8-24: Mode switching - T (transmittance) mode button
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Figure 8-25: Mode switching - R (reflectance) mode button

S (spectrum) mode graph corresponds to the "acquired spectrum" of the absorbance
measurement. Since we are using the blue transparent filter as an example, the blue
lights of the spectrum becomes particularly strong. On the other hand, T (transmittance)
and R (reflectance) modes are opposite of the absorbance. This is because the
absorbance mode measures the amount of light absorbed by the filter, while the
transmittance mode measures the amount light pass through the filter. Furthermore, the
reflectance curve and the transmittance curve look very similar, the reflectance mode
measures the light reflected from the test object, it virtually equals to the remaining light
after being absorbed by the test object.

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. Even without the re-measuring, you can reset the
reference and dark spectrum on the toolbar button provided in the SpectraSmart. See the
following figure:
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Figure 8-26: Set as reference spectrum and Set as dark spectrum buttons

Switch the current reference light source to the new light source, and then press Set as
reference spectrum. The spectrum captured from the new light source will now be the
new reference spectrum. Similarly, you can simply block the current light source or switch
to another light source as the baseline, and then press Set as dark spectrum to capture
and set the new dark spectrum.

Basically, whenever a measurement needs a reference spectrum to work, the Set as
reference spectrum button will appear on the toolbar. This includes measurements for
absorbance, transmittance, reflectance, and concentration. If you can reset the dark
spectrum as well, the Set as dark spectrum button on the toolbar will be displayed
automatically. This is the same for transmittance, absorption rate, reflectance, and
concentration measurement.

Saving Absorbance Measurement

Saving an absorbance measurement is similar to saving a spectrum measurement, except
that the spectrum measurement only one spectrum curve is saved, while for the
absorbance measurement, four spectrum curves: reference spectrum, dark spectrum,
absorbance curve, and the acquired spectrum are saved.

Using the Save selected spectrum as, on the toolbar button, only one spectrum curve is
saved at a time. To save all the spectrum curves in a measurement, you need to use the
Save all spectrums in option in the pop-up menu of the spectrum data frame. Once saved,
you will see all four spectrum curves in the specific folder.
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Figure 8-27: Saving all spectrums in an absorbance measurement using the Save all spectrums in option

For more details, please refer to "Saving the Current Spectrum Measurement" in the
chapter of spectrum measurement.

Loading Saved Spectrum Curve of an Absorbance Measurement

In order to read the previously saved absorbance spectrum, you can only read one
spectrum curve at a time just like "Loading Saved Spectrum Curve". For details, refer to
"Loading Saved Spectrum Curve" of spectrum measurement.

Deleting Individual Spectrum Curves of an Absorbance
Measurement

An absorbance measurement is composed of multiple spectrum curves. As such, please
don't delete any individual curve from the measurement as they function as one. Doing
so will destroy the entire measurement.

Printing and Previewing an Absorbance Measurement

The method of printing and previewing a absorbance measurement is the same as the
spectrum measurement. Please refer to "Printing and Previewing a Spectrum
Measurement" in the chapter of spectrum measurement.
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9. Transmittance Measurement

The transmittance is calculated from the spectrum of the light source and the spectrum
after it has passed through the object to be measured. Therefore, similarly to the
measurement of absorbance, in order to measure the transmittance, first measure the
spectrum of the light source, then measure the light transmitted through the object to be
measured. When the measurement is completed, the program automatically calculates
the transmittance spectrum.

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(F)  View(V) Settings(S)  Window

Spectrum(S)...
C_D
Mone |5 Strip Chart(S)... Mumber
Spectrum List Absorbance(A)... o

Transmittance(T)...

Reflectance(R)...

Emission Intensity(E)...

Concentration(C)...

Figure 9-1: Select Transmittance from the Measurement menu and open a new transmittance measurement

Then, you will see the following window:
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Mew Transmittance Measurement...

P
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L =

| < Back | | Mext > | | Cancel |

Figure 9-2: New Transmittance Measurement - Source Device

Selecting the Source Device

First, select the source device (identified by the device serial number) on the Source

Device window. Then, click Next.
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Mew Transmittance Measurement... — O >

Color Parameters

Observer angle: | -degres

Hluminant: | w

Mext > Cancel

Figure 9-3: New Transmittance Measurement - Color Parameters

Setting Color Parameters

For transmittance measurement, specify the viewing angle of CIE Standard Observer
(Observer angle) and the type of light source (llluminant) for accurate color
measurement. SpectraSmart supports two standard observer viewing angles: 2-degree
and 10-degree (corresponding to CIE 1931 and CIE 1964 standards, respectively), and
number of standard light sources. In this example, two viewing angles and a D65 light
source are specified. After finishing the select, click Next.
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Figure 9-4: New Transmittance Measurement - Acquisition Parameters

Specifying Integration Time

Then specify the integration time (i.e. the exposure time for the light sensor) 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
the example, the peak value is set within the range of 40000-60000.
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If the adjustment is not successful, you can press the Auto Configuration button to have
the program automatically recovered to default setting. After setting the integration time,
set the interval of the spectrum scan as necessary. Click the Scanning Interval button,
then on the Spectrum Scanning Interval window, select Enable user-defined spectrum
scanning interval, and specify the interval required (the default is 500 ms), as in the

following:
Spectrum Scanning Interval — O >
Enable uzer-defined spectrum scanning interval
Interval: | 5EIEI| |ms W
]
Figure 9-5: Spectrum Scanning Interval
Smoothing

Smoothing processing can be performed on the spectrum curve. Specify the number of
scans to calculate the average value for "Number of scans to average". This makes
possible to reduce the fluctuation of the curve even for only one acquisition data. For
Boxcar Width, specify the number of data points on both side of the point of interest to
include in the calculation of the moving average. This can reduce the sudden change of
the curve. This smooths out the sharp variations on the curve: the bigger the Boxcar
width, the smoother the curve. The following figure demonstrates the smoothing effect
of a Boxcar width of 10 (maximum value). You can compare it with the former curve
without smoothing to see the difference (see the red curve in the preview graph).
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Figure 9-6: New Transmittance Measurement - the smoothing effect

When all acquisition parameters are set, click Next.
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Figure 9-7: New Transmittance Measurement - Reference Spectrum

Setting Reference Spectrum

Set the light source spectrum where the object to be measured is not placed, that is,
"reference spectrum". Here, you can click on the color patch on the window to acquire
the live spectrum as the reference spectrum. Or, you can use the Browse button to load a
previous reference spectrum file. In this example, we use the default option, that is
acquiring the current live spectrum of the light source (as such, please don't put the test
object in place). Once the reference spectrum is captured, you will see it in the preview
graph on the lower half of this window. Then, click Next.
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Figure 9-8: New Transmittance Measurement - Dark Spectrum

Setting Dark Spectrum

After setting the reference spectrum, set the measurement value when light does not hit

the sensor, ie "dark spectrum". So, please cut off or block the light source connected to
the spectrometer. Then, click on the black-and-white patch on the window to acquire the
dark spectrum. It is possible to calculate and set the average value by multiple acquisition

rather than one acquisition. The default is 1 time. For the example is 10 times. After

acquiring the dark spectrum, you can check the spectrum acquired in the preview at the

bottom of the screen. In addition, you will see an "Acquiring dark spectrum..." message

window. See the following figure:

Acquiring dark spectrum...

Figure 9-9: Acquiring dark spectrum...

In addition to capture the dark spectrum in real time, it is possible to select the program's
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default dark spectrum or load a previous dark spectrum file. Please note that the default
dark spectrum is a set of built-in data which is handy for testing purposes. It may not be
suitable for your current measurement environment. The following figure shows the case
when you choose to Use default dark spectrum:

Mew Transmittance Measurement... — O >

Dark Spectrum

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

. - Mumber of scans to average: |:|

(® Use default dark spectrum

() Load dark spectrum from file:

| Browse..

£ Back Mext > Cancel

Figure 9-10: New Transmittance Measurement - Using the default dark spectrum

Note: This example uses the dark spectrum captured in real-time (not the default dark
spectrum).

Once the dark spectrum is set, click Next.
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Figure 9-11: New Transmittance Measurement - Display Settings

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, as in the former figure. To specify the color, you can click
on the color patch and select the desired color from the palette:
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Figure 9-12: Display Settings - Color

When you finish setting the display, click OK. The measurement graph is displayed as

shown below.
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Figure 9-13: Newly created transmittance measurement graph
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In the figure above, the transmittance is almost 100% in the entire visible range because
the object to be measured is not set. As a reference light source, a deuterium halogen
light source of 200 to 1700 nm is used, and by adjusting the display range of the graph to
380 to 780 nm, it is possible to make the graph in the visible region easier to view (see
"Graph Settings" for details). The adjusted graph is shown below:
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Figure 9-14: Transmittance measurement graph with adjusted wavelength range in the visible region

Start Measuring the Transmittance of the Test Object

Next, set the object to be measured and measure the transmittance. The transmittance
result of a white transparent filter is shown in the figure below.
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Figure 9-15: The transmittance graph of a white transparent filter

As shown above, the white transparent filter absorbs light of all visible wavelengths, so

the transmittance decreases throughout the wavelength. In the case of a blue transparent
filter, the transmittance of the blue visible light portion becomes high as shown in the

figure below.

Transminace__Accuired Spectum 20

Fle  Miew [lemumsmest fetings  findow  Help

;e - A avver

+ Boscarwidih § - | =, | AL

Dl Version : 20.13.0

[ Soncium AW ]
= Window: Spectum 0 - — NG =
T FoX OB IRASATRLH meA U6
S CS361ACS5000055
Intagration trme. 20ms _ Spactrm
. afscansto svrage: |—— Transmittance_0 |
Bowarwckh O = % - o
Elecirie dark caraction: Emstled 120 ; . . . ransmittance (| Acquired Specium
Linearity conectior: nabled 0 Befarence Specium
ptical dark comection: Unavalable Spectrum Data Marka  Stasiatics Information Sating
Strmyight comection Lnavailabia
Intarsity comection: Diabled
[ —— 254
1 Windw: Transmitsance 0 100 4+ 4 2244625
5 Spactru Tranamitsance I Acguired Spectum 20114 24z1297
S CEIB1ACIS0805
Integration time: 20ms 20150 270e100
Ho, of wans ta average: 1 20206 2545273
Eacar wicks 0 -
2232 388781
Electric dark comection: Enabled 80
Uinewrity comection: inabled T T § 20238 1010900
Optical dark camection: Unmiable gl 20343 2878188
Suayight comection Unavailabie ] 7
Intemsity comection: Deabled "] i 20074
Mo Trigger 24 = 20835 1424235
g 60 20481 1398168
Device Li ax| T . ~
= CE3B1ACS500805 £ 052 1432580
e usa = 572 1453088
SEC2021-DUVN c 20618 1428882
Vimeelangth raege inml: 200-1025 o 7
e IntegrationTawe (me] 24000 - 206564 1T
Min_ntegraticaTime{us) 1000 = 2070 1320042
20756 1300421
20601 1228740
20647 1137143
20693 1084026
20930 1039307
20985 fre
21030 092606
2076 DETI364
2122 0546667
21188 prrs
400 500 600 700 2213 0ses667
21238 B
Wavelength(nm) 2130 [y

Figure 9-16: The transmittance graph of a blue transparent filter
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Checking the Acquired Spectrum Curve

The transmittance curve is calculated from multiple spectra. Spectra smart has the
function of examining the original spectral curve in order to check whether the measured
value is correct or not. You can activate this function by pressing the Acquired Spectrum
button on the toolbar.

| Acquired Spectrum I

Transmit

Figure 9-17: The Acquired Spectrum button

The following three figures show the transmittance graphs with their acquired spectrums
for the original light source, the white transparent filter, and the blue transparent filter,
respectively:
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Figure 9-18: The acquired spectrum of the transmittance measurement for the original light source
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Figure 9-19: The acquired spectrum of the transmittance measurement for the white transparent filter
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Figure 9-20: The acquired spectrum of the transmittance measurement for the blue transparent filter

From the above figure, it can be seen that the spectrum curve of the white transparent

filter transmits all wavelengths in visible light. It can be seen that the spectrum curve of
the blue transparent filter passes most blue visible light.
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Checking Colorimetry Information

In the measurement of transmittance, reflectance and emission intensity, it is possible to

investigate not only the spectrum but also color information. When you press the vertical

Colorimetry button on the right side of the spectrum data window, the Colorimetry

screen opens.
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Figure 9-21: The Colorimetry button and the Colorimetry pane
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As in the figure above, this window shows details about the Acquired Spectrum, including

standard observer's viewing angle, illuminant, CIE X, Y, Z coordinates, etc.

Colorimetry Toolbar Buttons

Save, Save Log, Interval, Reset Log, and Show Strip Chart are displayed on the toolbar

butto of the Colorimetry window.
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0 sec 2* Reset Log Show Strip Chart
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Figure 9-22: Colorimetry toolbar buttons
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These buttons functions are explained below.

1.

Save: Save the current colorimetry information as a text (CSV) file. Its content is
exactly like what you see in the previous figure.

Save Log: This button allows you to keep track of colorimetry changes over a
period of time by saving SpectraSmart's internal log of accumulated colorimetry
data to a file.

Interval: This setting allows you to set the update interval for the colorimetry
information.

Reset Log: The currently accumulated internal data is deleted and new recording
is started. When you want to record the colorimetry changes over a period of time,
first clear the internal log by using the Reset Log button, and then, press the Save
Log button after the measurement is completed, the data is saved as test file.
Show Strip Chart: This button allows you to keep track of a single colorimetry
value and see its changes over time. For example, to display the change in X value,
select "X" and press the Show Strip Chart button to show a pop-up window with a
strip chart that tracks the changes of this value over time. See the figure below:
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Figure 9-23: The strip chart for tracking colorimetry information
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Comparing Colorimetry Information

Colorimetry o
General Comparison =
Measurement: Transmittance_0_Acquired_Spectn - E;')
ITEM Standard Measurement  Delta 2 é
X 100 1.1602E+002 1.6021E+001 2
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z 40 3.7580E+001 -2.4196E+000 ‘.’3

Figure 9-24: Comparing colorimetry information

When the color Comparison function is used, the difference between the current
measured value and the standard value entered for comparison is displayed.

Note: Inthe comparison table, if you enter a numerical value in the Standard field, the
difference will be calculated automatically.

Checking Diagrams

In addition to colorimetry information, SpectraSmart also provides diagrams for the user
to check the color coordinates and the dominant wavelength of the test object. Press the
CIE Diagram button along the right edge of the measurement graph to enable this feature.
See the figure below:
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Figure 9-25: The CIE Diagram button and the CIE Diagram pane
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Switching Colorimetry Diagrams

SpectraSmart provides four types CIE diagrams: CIE 1931 ,CIE 1976, TM 30-15 RfRg and
TM 30-15 Color Vector Graphic. You can switch between them by clicking the respective

tab.
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Figure 9-26: CIE 1931,CIE 1976, TM 30-15 Rf & Rg and TM 30-15 Color Vector Graphic diagram switching tabs
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Figure 9-27: The CIE 1976 diagram

CIE Diagram Toolbar Buttons

The CIE 1931 diagram provides a toolbar with a few function buttons: Save as image,
Print Preview, Print, and CCT Quad, as shown in the following:
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BBIT.To T S o x
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Figure 9-28: The CIE Diagram toolbar

Saving Colorimetry diagram

The Save as image button saves the currently displayed CIE diagram to an image file.
Pressing this button shows a standard Save As window. Specify the destination folder and
the filename, and then press Save to save the file. See the following:
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Figure 9-29: Pressing Save as image opens the Save As window
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Printing Colorimetry Diagram

The Print Preview and Print buttons allow you to preview and print the currently
displayed diagram. When pressed, they show the standard Print Preview and Print
dialogs, respectively.

CCT Quad

The CCT Quad button allows you to show correlated color temperature (CCT) lines on the
CIE 1931 diagram (not applicable to the CIE 1976 diagram), as shown in the following:
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Figure 9-30: Showing correlated color temperature (CCT) lines on the CIE diagram

Graph Toolbar Buttons

Calculated Color Range

When the user only wants to observe a particular color range, instead of the entire visible
spectrum, by measuring transmittance, reflectance and emission intensity, Calculated
Color Range button, can be used to specify the wavelength range.

“Transmittance_0 |

‘mux e SGELRNSATR

['¢ alculated Color Range l

|—— Transmittance_'v |

Figure 9-31: The Calculated Color Range button

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 125



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

SpectraSmart User's Guide 9. Transmittance Measurement

Select Limit the wavelength range for color calculation, and then specifies the range in
Wavelength range, as shown below.

Calculated Color Range — O X

Limit the wavelength range for color calculation

Wawelength range : |400 '1500 nm

oK

Figure 9-32: Specifying Calculated Color Range

In the example, the range from 400 nm to 500 nm is setting. Pressing OK, the
measurement graph will display only the curve within the specified range.
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Figure 9-33: The effect of specifying calculated color range

Except for the Calculated Color Range button, the toolbar button of the transmittance
measurement graph is almost the same as the absorbance measurement graph. Please
refer to "Graph Toolbar Buttons" in the chapter of absorbance measurement.

Saving Transmittance Measurement

The method of saving the transmittance measurement is the same as saving the
absorbance measurement. Please refer to "Saving Absorbance Measurement" in the
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chapter of absorbance measurement.

Loading Saved Transmittance Measurement Spectrum Curve

The method of loading the saved transmittance measurement spectrum curve is almost

the same as the absorbance measurement. However, when loading the transmittance

measurement spectrum curve, select whether or not calculate the colorimetry

information.

New Spectrum... - O
Open Existing File
File to open:
| Browss...
Calenlate colorimetry fnformstion
Thninant: v
A
B
[
Da0
D55
D5
D7k
E
Fl
Fi
Fi
F4
F5
Fa
F7
Fa
Fa
F10
Fil
Fl12
Next = Cancel

Figure 9-34: Choosing Calculate colorimetry information when loading of the transmittance measurement

spectrum curve

As the former figure shows, after selecting Calculate colorimetry information, you need

to specify Observer angle and llluminant next. With this information provided, you will

be able to see corresponding data in the Colorimetry and Diagram panes. Apart from this

difference, all other details are identical to loading a spectrum curve of an absorbance

measurement. Please refer to "Loading Saved Spectrum Curve of an Absorbance
Measurement" in the chapter of absorbance measurement.
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Deleting Individual of Transmittance Measurement Spectrum Curves

The result of the transmittance measurement is calculated form multiple spectrum curves.
Therefore, please do not delete any of the curves. If one of the curves is deleted, the
result is not calculated correctly.

Printing and Previewing Transmittance Measurement Spectrum

The steps for printing and previewing transmittance measurement spectrum are the
same as in printing and previewing spectrum measurement. Please refer to "Printing and
Previewing a Spectrum Measurement" in the chapter of spectrum measurement.
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10. Reflectance Measurement

Reflectance is calculated from the spectrum of the light source and the spectrum
reflected on the object to be measured. Therefore, similarly to the measurement of
absorbance, in order to measure the reflectance, first measure the spectrum of the light
source and then measure the light reflected on the object to be measured. When the
measurement is completed, the program automatically calculates the reflectance
spectrum.

Reflectance measurement setting

For reflectance measurement, select Reflectance from the Measurement menu to open
the New Reflectance Measurement window, as shown below.

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

Spectrum(3)...
Mone |50 Strip Chart(S)... Numbe
Spectrum List Absorbance(A)... g
Transmittance(T)...

Reflectance(R)...

Emission Intensity(E)...

Concentration(C)...

Figure 10-1: Selecting Reflectance from the Measurement menu to open the new reflectance measurement

Then, you will see the following window:
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Mew Reflectance Measurement...

b 55

| < Back | | Mext > ‘ | Cance| ‘

Figure 10-2: New Reflectance Measurement - Source Device

Selecting a Source Device

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

number). Then, click Next.

ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry

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

130


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

SpectraSmart User's Guide 10. Reflectance Measurement

Mew Reflectance Measurement... — O *

Color Parameters

Observer angle: |2—degree -
Tluminant: |v
‘White color calibration E
If there iz a white calibra© ou would like to uze, please load the file here
by using the Browse butyDE0 e file.
DG
. T L6
White calibration file: D75
E Browse...
)
e ' F3
Fi
asl. ... AT IEE .......................
. F?
mos o S Eg o S S S ]
E . F10 : : : . :
Eoal.... AR ()
ozt ...
JJ 1 1 1 1 1 1 1 1
2000  300.0 4000 5000 ©00.0  T0O.0 2000 9000 1000.0
Wavelength (nm)

Mext > Cancel

Figure 10-3: New Reflectance Measurement - Color Parameters

Setting Color Parameters

For reflectance measurement, specify the viewing angle of CIE standard observer and the
type of light source. It corresponds to viewing angle of 2 degrees and 10 degrees
(corresponding to CIE 1931 and CIE 1964 respectively) and multiple standard light sources.
Here we choose 2-degree and D65, and then click Next.

Specifying Standard White Reflectance

For reflectance measurement, you can enter the standard white reflection coefficient by
inserting a white calibration file. When the standard white reflection coefficient is not
input, the standard white board is calculated as 100% total reflection, not the actual
reflectance of the object to be measured. By inputting the standard white reflection
coefficient, absolute reflectance of the object to be measured can be calculated.

To specify a white calibration file, click on the Browse button and navigate to your white
calibration file. After it is specified, you will see the white calibration curve in the preview
chart. See the following figure:
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Figure 10-4: New Reflectance Measurement - White Calibration

The following figure shows the format of a white calibration file. The first field represents
the wavelength, and the second field represents the reflectance.

Mj color standard.txt - Motepad — O it
Eile Edit Format View Help

180 0.6893 A
385 (0. 7156

390 0.7384

395 0.7585

400 0.775h

405 0.789

410 0.7993

415 0.8077

420 (0.8148

425 0.8216

430 0.5269

435 0.8308

440 0.8347

445 ().8387

450 0.8419

455 0.846

460 0.5499

465 (0.8532

470 (0.8558

475 ().85743

480 0.8603 "

Figure 10-5: The format of a white calibration file

Note: The default setting (i.e. no white calibration file) is used in our following
example.
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Mew Reflectance Measurement... — O >

i Aoquisition Parameters

Integration time and peak value range

Integration time: |5EI v| |ms v| futa Configuration

Current peak value: f3236.00 Scannhing Interval

Sugeested peak value range: | 40000-60000
Smoothing

Boxcar width:

Mumber of zcans to average:

Prewview

200 200 200 200 EDD o aco SO0 gleEe
wavslsngth [nmj

< Back Mewxt = Cancel

Figure 10-6: New Reflectance Measurement - Acquisition Parameters

Specifying Integration Time

Then specify the integration time (i.e. the exposure time for the light sensor) 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
the example, the peak value is set within the range of 40000-60000.

If the adjustment is not successful, you can press the Auto Configuration button to have
the program automatically recovered to default setting.

Once the integration time is set, you can continue to set the spectrum scanning interval if
you need. Please click the Scanning Interval button. On the Spectrum Scanning Interval
window, select Enable user-defined spectrum scanning interval, and then specify the
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interval you want (the default is 500 ms), as in the following figure:

Spectrum 5canning Interval — ([ >

Enable user—defined spectrum scanning interval

Interval: | 5[I[I| |ms e

)4

Figure 10-7: Spectrum Scanning Interval

Smoothing

Smoothing processing can be performed on the spectrum curve. Specify the number of
scans to calculate the average value for "Number of scans to average". This makes
possible to reduce the fluctuation of the curve even for only one acquisition data. For
Boxcar Width, specify the number of data points on both side of the point of interest to
include in the calculation of the moving average. This can reduce the sudden change of
the curve. This smooths out the sharp variations on the curve: the bigger the Boxcar
width, the smoother the curve. The following figure demonstrates the smoothing effect
of a Boxcar width of 10 (maximum value). You can compare it with the former curve
without smoothing to see the difference (see the red curve in the preview graph).
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Mew Reflectance Measurement... — O >

Acguisition Parameters

Inteeration time and peak walue range

Intearation time: |5I] v| |ms v| futo Configuration
Current peak value: Scanning Interval
Sueeested peak value ranee: | 40000-60000
Smoothing
Humber of scans to average:
Boxcar width: 10 w
Presview

apooo 4+ - - - - S R e e e - -

Inten st

aoooo § - - - - - .. . )

Wavelength (nmj

< Back Mext = Cancel

Figure 10-8: New Reflectance Measurement - the smoothing effect

Note: The following example uses the default settings, i.e. no smoothing (Number of
scans to average=1, Boxcar width=0).

When all acquisition parameters have been set, click Next.
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Mew Reflectance Measurement... — O >

Feference Spectrum

i® Click the followine color patch to acquire reference spectrum

() Load reference spectrum from file:

| Browsze .

Reference spectrum preview
PO

200 300 200 500 500 700 800 300 1000

‘Wiavalangth {nmj
< Back Mext > Cancel

Figure 10-9: New Reflectance Measurement - Reference Spectrum

Setting Reference Spectrum

Set the light source spectrum where the object to be measured is not placed, that is,
"reference spectrum". Here, you can click on the color patch on the window to acquire
the live spectrum as the reference spectrum. Or, you can use the Browse button to load a
previous reference spectrum file. In this example, we use the default option, that is
acquiring the current live spectrum of the light source (as such, please don't put the test
object in place). Once the reference spectrum is captured, you will see it in the preview
graph on the lower half of this window. Then, click Next.
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Mew Reflectance Measurement... — O >

Dark Spectrum

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

El Mumber of zcans to average:

[] Shutter {light blocked)

() Use default dark spectrum

() Load dark spectrum from file:

| Bromsze...

Dark, spectrum presiew

niensity

RN e

900 1000

Wavalangth {nm)

{ Back Mexct > Cancel

Figure 10-10: New Reflectance Measurement - Dark Spectrum

Setting Dark Spectrum

After setting the reference spectrum, set the measurement value when light does not hit
the sensor, ie "dark spectrum". So, please cut off or block the light source connected to
the spectrometer. Then, click on the black-and-white patch on the window to acquire the
dark spectrum. It is possible to calculate and set the average value by multiple acquisition
rather than one acquisition. The default is 1 time. For the example is 10 times. After
acquiring the dark spectrum, you can check the spectrum acquired in the preview at the
bottom of the screen. In addition, you will see an "Acquiring dark spectrum..." message
window. See the following figure:
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Acquiring dark spectrum...

Figure 10-11: Acquiring dark spectrum...

In addition to capture the dark spectrum in real time, it is possible to select the program's
default dark spectrum or load a previous dark spectrum file. Please note that the default
dark spectrum is a set of built-in data which is handy for testing purposes. It may not be
suitable for your current measurement environment. The following figure shows the case
when you choose to Use default dark spectrum:

Mew Reflectance Measurement... — O *

Dark, Spectrum

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

. - MNumber of scans to average: l:l

(® Use default dark spectrum

() Load dark spectrum from file:

| Browse ..

< Back Mext = Cancel

Figure 10-12: New Reflectance Measurement - Using the default dark spectrum

Note: This example uses the dark spectrum captured in real-time (not the default dark
spectrum).

Once the dark spectrum is set, click Next.
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Mew Reflectance Measurement... — O >

(®) Dizplay in new window Window name: Reflectance_[ |

Select exizting window

Windowe Narme Spectoom Tywpe

Spectrum title: | Reflectance_0

Graph colar:

|<Elack | | oK | |Oance| |

Figure 10-13: New Reflectance Measurement - Display Settings

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, as in the former figure. To specify the color, you can click
on the color patch and select the desired color from the palette:
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When you finished the display settings, click OK, and then SpectraSmart will display the

Color

*

Basic colors:

EEEN ]
ERENTT
EEEENN
EEEET ]
TEENNEN
ERRERT
THREET

Custom colors:

r-r—-r—r-
r-r-r—r

Define Custom Calors >

171
171
171

Ok

|| Cancel |

Figure 10-14: Display Settings — Color

measurement graph, as shown below:
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Figure 10-15: Newly created reflectance measurement graph

Since the object to be measured has not been set yet, the reflectance in the visible range
is almost zero. Furthermore, since the reference light source is a halogen light source, its

wavelength range is approximately 400 nm or more, and adjusting the display range to
400 to 780 nm makes the graph easier to see (see "Graph Settings" for details). The
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adjusted graph looks like the following:
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Figure 10-16: Reflectance measurement graph adjusted to the wavelength range
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Start Measuring the Reflectance of the Test Object

Next, set the test object to measure the reflectance. Here silver metal sheet reflectance
was measured for demonstration. The result is shown below:
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Figure 10-17: The reflectance measurement graph of a silver metal plate

In the figure, because the silver metal sheet reflects light over all visible wavelengths, the
curve has the full range of visible light.

Subsequently, when it is changed to a silver-blue metal sheet, its reflectance curve is
measured, the reflectance of blue visible light is still high as shown below, and the
reflectance of yellow light to red light is low.

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 142



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

SpectraSmart User's Guide 10. Reflectance Measurement

Fle  Mew Mewsurement Settings  Window  Help

Reflectance_0_Acquired_Spectnam 50 = Integration time: ME = | rumnber of scans: Aversge  -| @ = Boxcar width: - | R | ] b n
3% | Epectum b} Reflectance 0 | - x |[ip|
= Wndow: Spectrum_0 a - 5 - = "
=i LG i RN SATRUH < i
) FLuX . LA IRMNSATRUH s oA G .
SH: OS3614C55005058 §
Integeaion fme: 20ms Spectr H
P ——— |—— Reflectance_0 | g
Bascar wider 0 Refinctarce ) fcquired_Spectrum =
Elecric dark comsction: Enabled 120 T T T T T T T T T T - il
Lineary comscion: Enatled : . Reflectance [ Reference Spactum - Lfl
Opbeal dark comecton: Unavailable Spectum Data Mk Seatatics bdomation Setting g
ey oo O ' ' [ | E——
Intensiy comechon: Disabled L3 : . B
[ — : : 20023 o = |
 Window: Reflectanoe_D 100 + : : g 20068 907 v
2 Het 1_Sequred_Specium . : 20014 1109950 B
SH: 0536140500058 : : - - £
Integranion bme: 50ms. ] 201.60 73535780
Mo of scars b average: 1 20206 73055470
Bascar wider 0 : :
: : 225 7264720
Eleciric dark comection: Enabled 80 — : . - =
Lineariy comection: Enabled — . : 20298 74122780
Diptical dark coerection: Uinavaitab * 20343 TTAZTECD
9'“':"“ e - 2w 1532960
Inienafy zamecion
Mo Tggee 31 § : : 20435 87365750
. 20481 94135470
Device List x| B 60 + . 3 4
R ACSE0TEE 5] oy 100544000
0 LS8 4] 20872 105887500
LA % 20618 109047900
Wanvslength rangs inm}: 200-1025
Ma_integrationTimeirre) 24000 1 20654 110465800
Min_integemtionTemedus) 1000 207.10 110421800
207,56 109.147000
20 106411700
208,45 102737400
20803 99047580
23 35745160
205,85 53163800
21030 91 002440
21076 18748250
2na2 B8.423010
211,68 84 347430
400 500 600 700 zz1 82540530
21259 81144400
Wavelength(nm) 2305 T9sass0

DAl Version - 20140

Figure 10-18: The reflectance measurement graph of a silver-blue metal sheet

Checking the Acquired Spectrum Curve

Since the reflectance curve is calculated based on the spectrum acquired by the software,
SpectraSmart provides a feature for the user to see the original acquired spectrum curve
so it can be verified against the reflectance curve. Click on the Acquired Spectrum button
on the toolbar to enable this feature, as shown in the following figure:

L EENN

Reflectance_0 |

| Acquired Spectrum |

Figure 10-19: The Acquired Spectrum button

The following three figures show the reflectance graphs with their acquired spectrums for
the original light source, the silver metal sheet, and the silver-blue metal sheet,
respectively:
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Figure 10-20: Reflectance measurement light source acquired spectrum when the objet to be measured is not set
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Figure 10-21: Reflectance measurement acquired spectrum for the silver metal sheet
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Figure 10-22: The acquired spectrum of the reflectance measurement for the silver-blue metal sheet

As we can see in the figures above, the silver metal sheet reflects most of the visible light,
while the silver-blue metal sheet mainly reflects the red light.

Checking Colorimetry Information

When measuring transmittance, reflectance, and emission intensity, SpectraSmart also
provides colorimetry information in addition to the measurement graph and the Acquired
Spectrum. Please refer to "Checking Colorimetry Information" in the chapter of
transmittance measurement.

Checking Diagrams

In addition to colorimetry information, SpectraSmart also provides diagrams for the user
to check the color coordinates and the dominant wavelength of the test object. Please
refer to "Checking Diagrams" in the chapter of transmittance measurement.

Graph Toolbar Buttons

The toolbar buttons above the reflectance measurement graph are identical to those on
the transmittance measurement graph, and they work the same way, so we will not
repeat the details here. Please refer to "Graph Toolbar Buttons" in the chapter of
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transmittance measurement.

Saving a Reflectance Measurement

Saving a reflectance measurement follows the same steps for saving an absorbance
measurement, so we will not repeat the details here. Please refer to "Saving Absorbance
Measurement" in the chapter of absorbance measurement.

Loading Saved Spectrum Curve of a Reflectance Measurement

Loading a spectrum curve of a reflectance measurement is similar to loading that of an
absorbance measurement, with the same limitation(s), but there is one little difference.
When loading a spectrum curve from a reflectance measurement, the user can specify
whether to calculate colorimetry information:

New Spectrum... - O X
Cipen Exdsting File

File to open:

Browse...
I Caleulate colorinetrr information

Observer angle: Z-degres -
[minant:

~

et = Cancel

Figure 10-23: Choosing Calculate colorimetry information when loading a spectrum curve of a reflectance measurement

As the former figure shows, after selecting Calculate colorimetry information, you need
to specify Observer angle and llluminant next. With this information provided, you will
be able to see corresponding data in the Colorimetry and CIE Diagram panes. Apart from

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 146



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

SpectraSmart User's Guide 10. Reflectance Measurement

this difference, all other details are identical to loading a spectrum curve of an
absorbance measurement. We will not repeat them here. Please refer to "Loading Saved
Spectrum Curve of an Absorbance Measurement" in the chapter of absorbance
measurement.

Deleting Individual Spectrum Curves of a Reflectance Measurement

A reflectance measurement is composed of multiple spectrum curves. As such, please
don't delete any individual curve from the measurement as they function as one. Doing
so will destroy the entire measurement.

Printing and Previewing a Reflectance Measurement

The steps for printing and previewing a reflectance measurement are the same as in
printing and previewing a spectrum measurement. So, we will not repeat the details here.
Please refer to "Printing and Previewing a Spectrum Measurement" in the chapter of
spectrum measurement.
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11. Emission Intensity Measurement

Emission intensity measurement measures the light source directly. Therefore, there is
not a need of the reference light source. Once the emission intensity measurement is
carried out, the program automatically creates the light source spectrum.

Set and measure the conditions of Emission Intensity Measurement

For the measurement of the emission intensity, select Emission Intensity from the
Measurement menu and open the New Emission Intensity Measurement window.

File(F)  View(V) BOUESLEGEG(NIE Settings(S)  Window(Y
Spectrum(S)...

50
Mone |5 Strip Chart(S)... Mumber of

Spectrum List AbsorbancelA)... o x
Transmittance(T)...

Reflectance(R)...

Emission Intensity(E)...

Concentration(C)...

Figure 11-1: Selecting Emission Intensity from the Measurement menu to create a emission intensity measurement
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Mew Emission intensity Measurement... — O >

bZ55

| < Back | | et > | | Cancel |

Figure 11-2: New Light Source Measurement - Source Device

Selecting a Source Device

Next, please select a source device (identified by its serial number) on the Source Device
window. Then, click Next.
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MNew Emission intensity Measurement... - O x

Color Parameters

Obzerver angle: | I-deares

Huminant: | w

Mext > Cancel

Figure 11-3: New Emission Intensity Measurement - Color Parameters

Setting Color Parameters

For the emission intensity measurement, specify the view angle of the CIE standard
Observer (Observer angle) and the type of the light source (llluminant). SpectraSmart
supports two standard observer viewing angles: 2 degree and 10 degree (corresponding
to CIE 1931 and CIE 1964 standards, respectively) and to multiple standard light sources.
In this example, 2-degree and D65 are specified. When you have finished selecting it,
press [Next].
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Mew Light Source Measurement... — O X

ficquizition Parameters

Intearation time and peak walue ranege

Integration time: ms Auto Configuration

Current peak value: Scanning Interval

Sugeested peak walue range: | d0000-Go000
Smoothing

Mumber of scans to average:

Boxcar width:

Prewview

40000

e

< Back Mext > Cancel

Figure 11-4: New Emission Intensity Measurement - Acquisition Parameters

Specifying Integration Time

Then specify the integration time (i.e. the exposure time for the light sensor) 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
the example, the peak value is set within the range of 40000-60000.

Note: "Electronic Dark Correction”, "Linearity Correction" and "Intensity Correction"
are applied to the spectral display of the emission intensity measurement. For
this reason, the intensity of the preview curve here will be obviously lower than
those in other measurements. Therefore, when you are adjusting the acquisition
parameters to make the highest peak fall within the suggested 40000-60000

range, please refer to the "Current peak value" field instead of the preview chart
on this dialog.
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If the adjustment is not successful, you can press the Auto Configuration button to have
the program automatically recovered to default setting.After setting the integration time,
set the interval of the spectrum scan as necessary. Click the Scanning Interval button,
then on the Spectrum Scanning Interval window, select Enable user-defined spectrum
scanning interval, and specify the interval required (the default is 500 ms).

Spectrum Scanning Interval — O et

Enable user-defined spectrum scanning interval

Interval: | 5[II]| |ms "

Ok

Figure 11-5: Spectrum Scanning Interval

Smoothing

Smoothing processing can be performed on the spectrum curve. Specify the number of
scans to calculate the average value for "Number of scans to average". This makes
possible to reduce the fluctuation of the curve even for only one acquisition data. For
Boxcar Width, specify the number of data points on both side of the point of interest to
include in the calculation of the moving average. This can reduce the sudden change of
the curve. This smooths out the sharp variations on the curve: the bigger the Boxcar
width, the smoother the curve. The following figure demonstrates the smoothing effect
of a Boxcar width of 10 (maximum value). You can compare it with the former curve
without smoothing to see the difference (see the red curve in the preview graph).
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Mew Light Source Measurement...

Acguisition Parameters

Integration time and peak walue range

]

Inteeration time:

Current peak value:

h4651.32

futo Configuration

Scanning Interval

Sugegested peak value range: |
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Smoothing
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Prewview
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Figure 11-6: New Emission Intensity Measurement - the smoothing effect

Note: The following example uses the default settings, i.e. no smoothing (Number of

scans to average=1, Boxcar width=0).

When all acquisition parameters are set, click Next.
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Mew Light Source Measurement... — O X

Dark Spectrum

(®) Click the following BE&W color patch to acquire dark spectrum
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Figure 11-7: New Emission Intensity Measurement - Dark Spectrum

Setting Dark Spectrum

Set the measurement value when light does not hit the sensor, ie "dark spectrum". So,
please cut off or block the light source connected to the spectrometer. Then, click on the
black-and-white patch on the window to acquire the dark spectrum. It is possible to
calculate and set the average value by multiple acquisition rather than one acquisition.
The default is 1 time. For the example is 10 times. After acquiring the dark spectrum, you
can check the spectrum acquired in the preview at the bottom of the screen. In addition,
you will see an "Acquiring dark spectrum..." message window. See the following figure:
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Acquiring dark spectrum...

Figure 11-8: Acquiring dark spectrum...

In addition to capture the dark spectrum in real time, it is possible to select the program's
default dark spectrum or load a previous dark spectrum file. Please note that the default
dark spectrum is a set of built-in data which is handy for testing purposes. It may not be
suitable for your current measurement environment. The following figure shows the case
when you choose to Use default dark spectrum:
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Mew Emission intensity Measurement...

Dark Spectrum

(® Usze default dark spectrum

() Load dark spectrum from file:

. . MNumber of zcans to average:

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

[

Browsze ..

<. Back

Mext

Cancel

Figure 11-9: New Emission Intensity Measurement - Using the default dark spectrum

Note: This example uses the dark spectrum captured in real-time (not the default dark

spectrum).

Once the dark spectrum is set, click Next.
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Mew Emission intensity Measurement... - O X

(®) Dizplay in new window Window name: Emizzion intenszity_[ |

Select exizting window

Window Name Spectrum Type

Spectrum title: | Emizzion intensity [

Graph color:

|<Ela|:k | | 0K | |Gar‘u:e| |

Figure 11-10: New Emission Intensity Measurement - Display Settings

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, as in the former figure. To specify the color, you can click
on the color patch and select the desired color from the palette:
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Basic colors:
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Figure 11-11: Display Settings - Color

When you are done with the display settings, click OK, and then SpectraSmart will display

the measurement graph.
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Figure 11-12: Newly created emission intensity measurement graph

The spectrum of the measured emission intensity is shown in the figure above. Since D65

is specified as the emission intensity during measurement conditions setting,

SpectraSmart will automatically adjust the wavelength range (380 to 760 nm) of the

displayed light source range.
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Switching to Another Light Source

An example is the result of measuring the emission intensity with red color.
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Figure 11-13: The measurement graph for the red light

Checking the Acquired Spectrum Curve

The emission intensity curve is calculated from multiple spectra. Spectra smart has a

function to examine the original spectral curve. You can activate this function by clicking

the Acquired Spectrum button on the toolbar to enable this feature.

Emission intensity_0 |

(AL

Acquired Spectrum |

Emission intens

Figure 11-14: The Acquired Spectrum button
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Figure 11-15: The acquired spectrum of the red light source measurement

Checking Colorimetry Information

In the measurement of transmittance, reflectance, and emission intensity, it is possible to
investigate not only the spectrum but also provides colorimetry information. Please refer
to "Checking Colorimetry Information" in the chapter of transmittance measurement.

Checking Diagrams

In addition to colorimetry information, CIE chromaticity diagram is provided to check the
color coordinates and the dominant wavelength of the test object. Please refer to
"Checking Diagrams" in the chapter of transmittance measurement.

Graph Toolbar Buttons

The toolbar buttons of the emission intensity measurement graph and spectrum graph
are basically identical. Calculated Color Range button is added in the emission intensity

measurement.

Emission intensity_0 |

X LCORA AT

Calculated Color Range |

|—— Emission intensity 0 |

Figure 11-16: The Calculated Color Range button
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For details on how the Calculated Color Range button works, refer to "Graph Toolbar

Buttons" in the chapter of transmittance measurement. For details on other toolbar

buttons, refer to "Graph Toolbar Buttons" in the chapter of spectrum measurement.

Saving a Emission Intensity Measurement

Saving the current emission intensity measurement follows the same steps for saving the

current absorbance measurement. Please refer to "Saving Absorbance Measurement" in

the chapter of absorbance measurement.

Loading Saved Spectrum Curve of a Emission Intensity

Measurement

Loading a spectrum curve of emission intensity measurement is similar to loading that of

an absorbance measurement. When loading a spectrum curve from emission intensity

measurement, the user can specify whether to calculate colorimetry information.

New Spectrum...

Open Existing File

File to open:

- O X

Browss ...

Calevlate colorimetry information

Tlyminant:

L

Mext = Cancel

Figure 11-17: Choosing Calculate colorimetry information when loading a spectrum curve

As the former figure shows, after selecting Calculate colorimetry information, you need
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to specify Observer angle and llluminant next. With this information provided, you will
be able to see corresponding data in the Colorimetry and CIE Diagram panes. Apart from
this difference, all other details are identical to loading a spectrum curve of an
absorbance measurement. We will not repeat them here. Please refer to "Loading Saved
Spectrum Curve of an Absorbance Measurement" in the chapter of absorbance

measurement.

Deleting Individual Spectrum Curves of Emission Intensity
Measurement

A light source measurement is composed of multiple spectrum curves. As such, please
don't delete any individual curve from the measurement as they function as one. Doing
so will destroy the entire measurement.

Printing and Previewing a Emission Intensity Measurement

The steps for printing and previewing emission intensity measurement are the same as in
printing and previewing a spectrum measurement. So, we will not repeat the details here.
Please refer to "Printing and Previewing a Spectrum Measurement" in the chapter of
spectrum measurement.
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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 transmittance
measurement, the user needs to first set up the measurement environment, measure the
original spectrum of the light source, and then put the test solution in place and measure
the spectrum of the light passing through the solution. SpectraSmart provides a
straightforward procedure to measure concentration. All you have to do is follow the
step-by-step windows to create a concentration measurement.

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)  Window
Spectrumi(S)...
None |30 Strip Chart(S)... Mumber ¢
Spectrum List Absorbance(A)... il
Transmittance(T)...

Reflectance(R)...

Emission Intensity(E)...

Figure 12-1: Selecting Concentration from the Measurement menu to create a new concentration measurement

Then, you will see the following window:

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 163



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

SpectraSmart User's Guide

12. Concentration Measurement

Source Device

Select source device:

New Concentration Measurement...

Serial Number

bk | ew | | Cawd

Figure 12-2: New Concentration Measurement - Source Device

Selecting a Source Device

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

number). Then, click Next.
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Mew Concentration Measurement... — O x
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Figure 12-3: New Concentration Measurement - Acquisition Parameters

Specifying Integration Time

Then specify the integration time (i.e. the exposure time for the light sensor) on the
Acquisition Parameters window. In the program, the default integration time set for
absorbance measurement 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 the example, the peak value is set within the range of
40000-60000.

If the adjustment is not successful, you can press the Auto Configuration button to have
the program automatically recovered to default setting.

Once the integration time is set, you can continue to set the spectrum scanning interval if
you need. Please click the Scanning Interval button. On the Spectrum Scanning Interval
window, select Enable user-defined spectrum scanning interval, and then specify the

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 165



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

SpectraSmart User's Guide 12. Concentration Measurement

interval you want (the default is 500ms), as in the following:

Spectrum 5canning Interval — O >

Enable uzer-defined spectrum scanning interval

Interval: | EI]I]| |ms e

0K

Figure 12-4: Spectrum Scanning Interval

Smoothing

Smoothing processing can be performed on the spectrum curve. Specify the number of
scans to calculate the average value for "Number of scans to average". This makes
possible to reduce the fluctuation of the curve even for only one acquisition data. For
Boxcar Width, specify the number of data points on both side of the point of interest to
include in the calculation of the moving average. This can reduce the sudden change of
the curve. This smooths out the sharp variations on the curve: the bigger the Boxcar
width, the smoother the curve. The following figure demonstrates the smoothing effect
of a Boxcar width of 10 (maximum value). You can compare it with the former curve
without smoothing to see the difference (see the red curve in the preview graph).
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Mew Concentration Measurement...

ficquisition Parameters

Integration time and peak. value range

Integration time: [ag v| |mg v|

3169644
40000-60000

Current peak value:

Suggested peak value range:

Smoothing
Mumber of scans to average:

Boxcar width: 10

Previem

Buto Configuration

Scanning Interval

[T A v . Lo L. ol ... Lol L L VL. I

Mext >

Cancel

Figure 12-5: New Concentration Measurement - the smoothing effect

Note: The following example uses the default settings, i.e. no smoothing (Number of

scans to average=1, Boxcar width=0).

When all acquisition parameters are set, click Next.
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Mew Concentration Measurement... — O x

{ Reference Spectrum |

(® Click the following color patch to acquire reference spectrum
|

L

() Load reference spectrum from file:

| Browsze..

Feference spectrum preview
ORI ; — — ; ; — ; —

wavalangth [nm)

< Back Mext > Cancel

Figure 12-6: New Concentration Measurement - Reference Spectrum

Setting Reference Spectrum

Next, you need to set a "reference spectrum,"” which is basically the spectrum of the light
source before you put the test solution in place. Here, you can click on the color patch on
the window to acquire the live spectrum as the reference. Or, you can use the Browse
button to load a previous reference spectrum file you saved with SpectraSmart. In this
example, we use the default option, that is, acquiring the current live spectrum of the
light source (as such, please don't put the test object in place). Once the reference
spectrum is captured, you will see it in the preview graph on the lower half of this
window. Then, click Next.
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Mew Concentration Measurement... - O *

Dark. Spectrum

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

Mumber of zcang to average:

[] Shutter {light blocked)

() Uze default dark spectrum

() Load dark spectrum from file:

| Browsze .

Diark spectrum prewiew
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< Back Mext > Cancel

Figure 12-7: New Concentration Measurement - Dark Spectrum

Setting Dark Spectrum

In addition to the reference spectrum, the software also needs know the readings of the
light sensor when it is not exposed to light to establish a baseline, i.e. the "dark
spectrum." So, please cut off or block the light source connected to the spectrometer.
Then, click on the black-and-white patch on the window to acquire the dark spectrum.
You can specify the number of scans to average to avoid aberrations of individual scans.
The defaultis 1, and we use 10 for example here. Once the dark spectrum is acquired,
you will see it in the spectrum graph on the lower half of the window, as in the former
figure. In addition, you will see an "Acquiring dark spectrum..." message window. See the
following figure:

Acquiring dark spectrum...

Figure 12-8: Acquiring dark spectrum...

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 169



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

SpectraSmart User's Guide 12. Concentration Measurement

Aside from capturing the real-time dark spectrum, you can also select the program's
default dark spectrum or load a previous dark spectrum file you saved with SpectraSmart.
Please note that the default dark spectrum is a set of built-in data which is handy for
testing purposes. It may not be suitable for your current measurement environment. The
following figure shows the case when you choose to Use default dark spectrum:

Mew Concentration Measurement... — O >

Dark Spectrum

() Glick the following B&W color patch to acquire dark spectrum

e |
. Mumber of zcans to average:

(@) Uze defauit darl zpecirum’;

() Load dark spectrum fram file:

| Browsze .

< Back. Mext > Cancel

Figure 12-9: New Concentration Measurement - Using the default dark spectrum

Note: This example uses the dark spectrum captured in real-time (not the default dark
spectrum).

Once the dark spectrum is set, click Next.
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Mew Concentration Measurement... — O >

(® Display in new window Window name: |Concentration_0 |

Select exizting window

Window Name Spectrom Twpe

Spectrum title: |Goncentratiun_[l

Giraph color: -

|<Ela|:k | | oK ‘ |Oar‘u:e| |

Figure 12-10: New Concentration Measurement - Display Settings

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, as in the former figure. To specify the color, you can click
on the color patch and select the desired color from the palette:

ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 171



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

SpectraSmart User's Guide

12. Concentration Measurement

]
=
Q
=
>

el el § |
Ny ey B § |
e B BB B
e N B NN
Custom colors:

—r-r-r-r—-r—-r——
—r-r-r-r—-r—-r——

Define Custom Colors =2

Cancel

0
=

Figure 12-11: Display Settings — Color

When you are done with the display settings, click OK. SpectraSmart then opens the
Concentration Settings window, which allows you to specify a known concentration
response curve or the parameters of Beer's Law for the solution being tested, as shown in

the following figure:
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Concentration Settings

Calibration Table From Known Concentration Beer's Law Settings
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Figure 12-12: New Concentration Measurement - Concentration Settings - Calibration Table From Known Concentration
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Concentration Settings *
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Path length:

[ ]
[ ]
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[ ]
[ ]
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Compound name:

Concentration unit:

Figure 12-13: New Concentration Measurement - Concentration Settings - Beer's Law Settings

Specifying a Known Concentration Response Curve

Set information for calculating concentration from the measured spectrum. There are two
ways to do this, either by specifying a calibration table (i.e. the response curve) from
known concentration or specifying the parameters for the Beer's Law. The following
example will demonstrate how to create a calibration table:

1. Place the blue solution of known concentration (assumed to be 1) on the
measurement holder and select Wavelength on Calibration Table from Known
Concentration window, and set the Specific wavelength (for the blue solution is
blue, so it is assumed to be 500 nm) select Wavelength range.

2. On the Concentration Settings window, input 1 to the Concentration of the
Calibration Data, and then click Get button to measure the absorbance.

3. Click Add to List button to add this absorbance to the table on the right.

4. Next, place another blue solution with a known concentration at the
measurement holder. Then set the Concentration value as 2, and press the Get
button again to acquire the absorbance.
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5. Click the Add to List button to add this absorbance to the table on the right.
Now, you will see a curve in the Regression Graph. This will be the known concentration
response curve for the solution to be tested:

Concentration Settings

Calibration Table From Known Concentration Beer's Law Settings
Waveleneth
(® Specific wavelength: () Wavelength range:
49951 nm | 200 66 |~ 102486 m nm v
Calibration Data
GConcentration: |3 [ Add to List | Gompound name: |:|
Get 297604 1E-001 Delete Concentration unit:
Reeression Graph
o ! T ! ! Absorbance Conc ™
9.966354E-002
2.033283E-001 |2
al. ... o S S o 2976N41F-NN1 |3 “
X . . Ve 1 < >
: ) f// 1 Order: 1
i -
-/ . 1 [[] Zero intercept
' . }é/*’ . 1 Mumber of samples;‘i
3L, U &L SRR J _ ;
g : : /, : : ] R-Squared: 9.9925¢C
S ./
=] s
A T I ) A TR T 4
// :
l // .
1_/ _______________________ J
d : . . 1 Order Coefficient
/ 2 ; : : ] -2.12998...
0 £ i ; : i 1 1.009647...
0.0 0.1 0.2 0.3 0.4 0.5
Absorbance(0OD)
Save Table Load Table Apply

Figure 12-14: Configuration of New Concentration Measurement - Concentration Settings

After the response curve is created, you can use the Save Table button on the bottom of
the window to save this response curve for future use. When you need this curve again,
just use the Load Table button to load it back. When all settings are done, click Apply to
apply the settings and the concentration measurement graph will show:
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Figure 12-15: Newly created concentration measurement graph

As we haven't put the test solution in place, what we see on the graph is noise.

Start Measuring the Concentration of the Test Solution

Next, we put the test solution in place to measure its concentration. As a demonstration,
we measure the blue solution we used earlier when we created the calibration table. Its
concentration graph looks like the following:
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Figure 12-16: The concentration graph of the test solution
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The concentration graph in SpectraSmart is basically a real-time strip chart which tracks
the concentration of the test solution. The former picture shows the tracking of about 1
minute. The red highlighted area is the measured concentration, while the lower part to
its left is the initial noise. If it is left to keep running, the entire graph will start to scroll to
the left when the curve hits the right edge. In the figure, the concentration of the test
solution varies between 0.5 and 0.6. This looks a little bit unstable. So, we can turn on
smoothing to smooth out the noises in the acquired data and hence stabilize the curve.

Smoothing Settings — O s
DWT denaise filter
Enable filter

Savitzky-Golay filter
[] Enable filter

Degree: | 11 pointg e |

Paolvnomial order: | 9 " |

Mode: |Rﬂference & Meazurement Gurve w
FFT filter

[] Enable filter

Threshald: 001 v|

Funning average

[] Enable running average |1 e

K.alman filter

[] Enable filter

High pasz filter
[] Enable filter |"

K

Figure 12-17: Turning on smoothing

Apparently, the smoothing does help reduce fluctuations, as shown in the red highlighted

area below:
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Figure 12-18: The effect of turning on smoothing

Checking the Acquired Spectrum Curve

The concentration curve is calculated from multiple spectrum. SpectraSmart has a

function to verify the original acquired spectrum curve. Click on the Acquired Spectrum

button on the toolbar to enable this function, as shown in the following figure:
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Figure 12-19: The acquired spectrum of the concentration measurement
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Graph Toolbar Buttons

Toolbar button of the density measurement graph and the toolbar of the strip chart are
basically the same. Please refer to "Graph Toolbar Buttons" in the chapter of strip chart.

Concentration-related Toolbar Button

Except for the same toolbar button as the strip chart, there is a button dedicated to
Concentration Setting for density measurement. See the following figure:

Concentration_0 ‘

I T 90 0| YN Py

Figure 12-20: The Concentration Setting button

Concentration Setting button opens the window for you to specify the Calibration Table
From Known Concentration and Beer's Law Settings.

Saving the Current Concentration Measurement

Saving procedure of concentration measurement spectrum is same as absorbance
spectrum. Please refer to "Saving Absorbance Measurement".

Loading Saved Concentration Measurement Spectrum

Loading the concentration measurement spectrum is similar to loading the absorbance
measurement spectrum. Please refer to "Loading Saved Spectrum Curve of an
Absorbance Measurement Spectrum".

Deleting Individual Spectrum of Concentration Measurement

The result of one concentration measurement is calculated by multiple spectrum curves.
Therefore, please do not delete either curve. If one of the curves is deleted, the result is
not calculated correctly.

Concentration Measurement Print and Preview

Concentration measurement printing and previewing are the same as spectrum
measurement. Please refer to "Printing and Previewing a Spectrum Measurement Print
and Preview".
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13. Trigger Mode Settings

The spectrometers come with an I/O port to support the "trigger mode". In the trigger
mode, the control of spectrometer is controlled with external 1/0 signal.

The user can trigger multiple devices simultaneously, instead of sending multiple
commands the devices through API, triggering through 1/0 signals can capture data with
instructions to multiple spectrometers at the same time without being influenced by the
computer performance.

Enabling the Trigger Mode (1/0O Signal)

Before using the trigger mode, you need to enable it in SpectraSmart. First, create a
spectrum measurement.
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Figure 13-1: Create a new spectrum measurement

In the Spectrum List pane on the left side of the screen, check to see if the current
acquisition mode is Trigger Off(by default), as in the following picture:
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Spectrum List 1 x
= Window: Spectrum_0D
B Spectrum: Spectrum_0
- §N: O5361AC55009059
- Integration time: 50ms

- Mo, of scans to average: 1

- Boxcar width: O

- Electric dark correction: Enabled

- Linearity correction: Enabled

- Optical dark correction: Unavailable

- Straylight correction: Unavailable

- |ntensity correction: Disabled
I Maode: Trigger Off

Figure 13-2: The acquisition mode in the Spectrum List shows Trigger Off

Next, select Trigger Settings from the Settings menu:

/B SpectraSmart 2.4.6.25667
File(F)  View(V)  Measurement(M) BEEilBESE Window(W)  Help(H)
Application Settings(A)...

Spectrurm_0 10 T ms - Average

Spectrum List

— AR Eind mane Commber o T |

< Spectrum_0

Figure 13-3: Select Trigger Settings from the Settings menu

The Trigger Settings window shows:
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Trigger Settings >
Select Spectrum Title Mote
1
Trigger Mode : |v L] SW Intensity Trigger

Trigger Off
S\ Lewel Tri
SW Continuous Trigger

@ Enable

Now, follow these steps:

(o8 <4>

1. Select the spectrum measurement for which you want to enable the trigger mode

Figure 13-4: Enabling the trigger mode (I/O Signal)

("Spectrum_0" in this case).
2. Select your Trigger Mode (In this case is SW Continuous Trigger mode).
3. Click the Enable button to put the measurement into the trigger mode.
4. Click OK to exit this window.
Now the spectrum acquisition mode should show Trigger Mode, as in the following
picture:
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Spectrum List 3 X
=I- Window: Spectrum_0
- Spectrum: Spectrum_0
- §N: OS361AC55008059
- |ntegration time: 50ms

- Mo. of scans to average: 1

- Boxcar width: O

- Electric dark correction: Enabled

- Linearity correction: Enabled

- Optical dark correction: Uinavailable
- Straylight correction: Unavailable

- Intensity correction: Disabled

I Mode: SW Continuous Triggerl

Figure 13-5: Confirming if the spectrum acquisition mode is now in Trigger Mode

In addition, you will notice that the spectrum graph is not updating anymore because it is
waiting on the external 1/0O signal to start data acquisition.

Activation of trigger mode (spectrum intensity)

When this mode is used, start/stop control of measurement can be performed depending
on the set spectrum intensity. Measurement is started when the set spectrum intensity
exceeds a certain point, and measurement is stopped when the intensity increased below
the set intensity at all measurement points.
From the Trigger setting screen, follow the procedure below to make settings.

1. Select the spectrum measurement for which you want to enable the trigger mode

("Spectrum_0" in this case).

2. Check SW Intensity Trigger.

3. Set the spectrum intensity to Counter (i.e. 50000).

4. Click the Enable button to put the measurement into the trigger mode.

5. Click OK to exit this window.
This sets the spectrum acquisition mode to the intensity trigger mode.
By enabling Raw data, raw data not subjected to correction and smoothing processing
will be reflected in the trigger.
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Figure 13-6: Disabling the trigger mode

Disabling the Trigger Mode

To disable the trigger mode, select Trigger Settings from the Settings menu. Then, in the

Trigger Settings windows, follow the steps below:

1. Select the spectrum measurement for which you want to "disable" the trigger

mode ("Spectrum_0" in this case).
2. Select Trigger Mode in Trigger Off mode.

3. Click Enable to put the measurement back to the trigger off mode.
4. Click OK to exit this window.

See the following figure:
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Trigger Settings >
Select Spectrum Title Mote
1
Trigger Made : [] SW Intensity Trigger

SV | Trigger
SW Continuous Trigger

< 3> Enable Disable

Figure 13-7: Disabling the trigger mode

oK (4>

Now, in the Spectrum List pane, you will find that the acquisition mode is back toTrigger
Off.
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Spectrum List 1 x
= Window: Spectrum_0D
B Spectrum: Spectrum_0
- §N: O5361AC55009059
- Integration time: 50ms

- Mo, of scans to average: 1

- Boxcar width: O

- Electric dark correction: Enabled

- Linearity correction: Enabled

- Optical dark correction: Unavailable

- Straylight correction: Unavailable

- |ntensity correction: Disabled
I Maode: Trigger Off

Figure 13-8: Confirming if the spectrum acquisition mode is Trigger Off
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14. Time Sequence

SpectraSmart has the Time Sequence function that monitors changes in measured values
over certain period of time. When you move the mouse cursor over the vertical Time
Sequence button on the right and of the SpectraSmart window, the Time Sequence

window opens.

Feil)  Vewl)  Messpmentlll  Semegel  Windoe(lf]  Mepik)

.\_- wam 8 [0 = - EY PeRp— U ———— Sp w—— - u‘ul.l_l >n
Speciam L B X | ipectums a;
—— FX . LOGBANDH s DwRA 6 e
Spactram Spastrum 0 9 1 - -
‘N'C!Klﬂl‘ﬂ!;m K : -‘ -~ [ " 'f [Cwsrraton [ Lsery BAY Dewnog
Integraticn tme Hima Select_ Specinm Ttle [Py Hote
Ho. of sams 12 sewrage: 1 Spectrum_0 O [tpecmems [os—" —
Bowter ettt 0
Electnc desk comechon Enabled T T T T . T
nearty comectn Enatied
Opaca dark ssevacmon. inavidaile | —r—
Sinaylaght comaction Unawsdebis 0
ragnany (omenon Dastied 5000 T e she "~
Made Trgger 08 ineal
o 3
[0 Synchronzed with soun
+ [ S0 m~
I [ by secoed me st
50000 + 1 e

40000 |- ] ———

> # Save ol spacrums
- — 2 Crese fim ut pvary traciong mosrval
w 2
e e
[—— " x § o B
OEIACIS009089 I - o
0ush [
SHC20-033-DUVN =
W

200 300 400 500 600 700 8O0 900 1000
Wavelength(nm)

Figure 14-1: The Time Sequence button and the Time Sequence pane

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-F' b( ] —?
{® Record | Stop F'Saveln_._ spc - =
i |5
Destination: C#lUsers¥BAS¥Desktop E’)
Select Spectrum Title Save Name MNote %
o
] Spectrum_0 Spectrum_0 Mone =
L]
BTl
9]
=

Figure 14-2: The push-pin for pinning the Time Sequence pane
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Click the pin icon to display the "Time Sequence" pane, which size has been adjusted.

[rrer— . Wi W

w 0 (g ve— ’E"l. Y]
S s B
X LAOBAN D H s e A G —

T rffffjjjjfffffffffffffff’ =
60000 | ; ' -

50000 -

40000 |

Intensity

30000 |
20000

10000

Wavelength(nm)

Figure 14-3: The pinned Time Sequence pane

Start Recording Continuous Changes

Refer to the figure above. Now we demonstrate how to use the Time Sequence feature in
a spectrum measurement.

Specifying a Folder to Save the Captured Data

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 button on the top of this pane.

Specifying When to Start

Next, set the start time. The default is 1 millisecond (ms) after you chick the Record
button, recording starts. Never set zero (0) here, or there will be an error.
If you want to start record immediately, press the Record button, and check Start.
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Specifying the Acquisition Interval

You can set an acquisition interval for the recording. The default interval is 500 ms, if
necessary, it can be changed. Alternatively, you can choose "Synchronize with source" to
keep an equal acquisition interval of the original spectrum.

Specifying When to Stop

Next, specify the stop time. The default is until click the Stop button, or stop can be
setting.

Specifying What Spectrum Curves to Record

Last, specify the spectrum to be saved. The default is all the measured spectrum curves. A
typical spectrum measurement (as in this case) has only one spectrum curve, but other
measurements including absorbance, transmittance, reflectance, light source, and
concentration have four spectrum curves in a single measurement. In the spectrum list on
the upper part of this pane, please select the spectrum curves to be recorded.

If Create file at every tracking interval is not checked, it will be saved as a file format
dedicated to time series measurement (extension spc), and can be played from File ->
Open Time Sequence File. If Open Time Sequence File is not checked, it is saved in file
format according to each measurement mode at each data acquisition interval

(extension: sps), which can be open from File -> Open Spectrum File.

Start Recording

After setting the above options, if Only record new data is checked, pressing the Record
button (red point), at the top of the window, the following prompt message will be
displayed. Press OK to start record.

x
Flease only execute one measurement for each spectrometer ar there is a
risk of losing part of data.

Figure 14-4: If you enable Only record new data while performing multiple measurements, the message Please only execute

one measurement for each spectrometer or there is a risk of losing part of data is displayed
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Stop Recording

If you have specified the time of recording, it automatically stops at the set time. For the
stop of the recording, press the Stop button at the top of the pane to stop recording.

Loading and Playing Back a Previous Recorded Time Sequence

The data saved without checking Create file at every tracking interval can be read from
Open Time Sequence File in the File menu.

View(V)  Measurement(M)  Settings(
Open Spectrum File(O)...

Open Time Sequence File(T)...

Open Measurement Settings File(P)...
Close All Measurements(C)
Save Measurement Settings(S)...

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

Device Information(D)...

Language(L) 3
Exit(X)

Figure 14-5: 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.

A5 Cpen X

4 | > ThisPC » Windows (C) > Save v ©| | searchsave P

Organize v New folder =- @ @

S
QOneDrive

[ This PC
~J8 3D Objects ﬂ
I Desktop
Spectrum_Time_

%) Documents Sequence.spc
¥ Downloads

b Music

&) Pictures

B videos

L, Windows (C)

= HP_RECOVERY (D:)

= HP_TOOLS (E:)

e Network

*& Homegroup
v

File name: [Spectrum_Time_Sequence.spc | [ SPCfiles (rspe) v

Open || Cancel

Figure 14-6: Selecting previously saved file in the Open window
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Once the file is opened, SpectraSmart will display the playback tools for the time

sequence file.

Mlel] ViewlV)  MesmumrerM)  Setiage  Window(W)  HepH)

EAE LN

60000

50000

§

DB-Intensity

30000 |

20000

10000 s

300 400 800 800 700 BOO 900 1000

Wavelengthinm)

Figure 14-7: The playback tools for the time sequence file

As shown in the above figure, there are buttons that allows the user to Rewind, Play,
Pause, and Fast-forward the playback of time sequence (see the red highlighted area
near the bottom). These buttons 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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15.Application Settings

In Spectra Smart, 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) QEEsLGESN Window(W)  Help(H)

Spectrum_0 10 - ms e Average - ﬂ ~  Boxcar width: E <
Spectrum List 1 x | /" Spectrum_0
= Window: Spectrum_0 ~ o Mo [

h A 3

£1- Spectrum: Spectrum_0 EX ol Y

Figure 15-1: Selecting Application Settings from the Settings menu

Next, the Application Settings window opens.

Application Settings

Measurement: |Spectr|.|m

V]

s Display range start: |ZDD

Khuis Display range end: |1025

Yhuxis Display range start: |U'

Yaxis Display range end: |55535

Integration Time: |‘|U'

Average: |‘| w |
Boxcar: |D w |

after the change.
Enable OneShot mode.

oK Cancel

Display message if spectrum is over §5535.

[] Enable Intensity Calibration in spectrurm measurement.

Mate: These are the default settings of the application, sa
any change on this page will anly affect windows created

Apply

Save Graph Smoothing Color Information

nm

nm

count

count

ms

Figure 15-2: The Default Settings tab of the Application Settings
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Default Settings
Default Settings it allows the configuration of some default.

Display Range: Start and End

In the Application Settings, Default Settings window, Display range start and Display
range end of the X-axis can be configured.

Average

This setting allows specifying the default number of scan average number. This averaging
reduces the influence of noise.

Boxcar

This setting allows specifying the default for the Boxcar smoothing. It varies from 0 to 10,
the higher the number, the smoother the curve. The default value is 0, 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.
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Figure 15-3: The data distorted warning message

Save

You can set the method of saving measurement data in Save.
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Application Settings

Default Settings Save  Graph Smoothing Color Information
Wavelength Range
[] Enabled
Range start: |200| l nm
Range end: | 1025 l nm
Wavelength Resolution
[C] Enabled
Wavelength resolution: 0.01 v
File
Strip Chart
M *sps M *spt
] *.csv (] *csv
[ *tt [] Updating data while saving file
OK Cancel Apply

Figure 15-4: The Save tab of the Application Settings

Wavelength Range

The start and end points can be changed by checking Enabled. If Enabled is not checked,
a wavelength range of 200 to 1025 nm, specific of the device, is setting.

Wavelength Resolution

Check Enabled and specify the wavelength resolution from among 0.01, 0.05, 0.1, 0.2, 0.3,
0.4,0.5,0.6,0.7,0.8,0.9, 1, 5, 10. If Enabled is not checked, 0.01 will be setting.
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File

When right-click in the spectrum data frame and you can select one or more file format
as, Save all spectra in ... (refer to 6. Spectrum measurement -> Save current spectrum
diagram -> Save all spectra in current window) and, when using Record setting of Script
chart, Save record (refer to 7. 7. Strip Chart (Tracking Specific Wavelengths) -> Record
Setting Buttons).

Graph
This tab allows adjusting the graph display on the window.

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:

Application Settings *

Default Settings  Save | Smoathing Color Information

Line width:

Window background: Brush

Chart background: Brush

Show human visible spectrum

OK Cancel Apply

Figure 15-5: The Graph tab of Application Settings - Window background
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The following figure demonstrates a Window background in solid gray and a Graph

background in brushed light blue:

Dwica Limt

CEINIACHEN004S
10 usa
SEC2001-DUVN
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Max_IriegraticnTimeimal 24000
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Figure 15-6: Demonstrating background effects in the Application Settings

Human Visible Spectrum

This allows you to show the visible spectrum on the graph along with the measurement

curve.

See the former figure.

Note: For these graph settings, you can click "Apply" to see the effect of a change

immediately.

A
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Smoothing

This tab lets you control whether you want to enable smoothing by default.

Smoothing Settings — O >
D'WT denoize filter

Enable filter

Savitzky—Golay filter
[] Enable filter

Deeres: | 11 points o |

Paolynomial order: |2 v|

Mode: |Fleferenu:e & Measurement Gurve w
FFT filter

[ ] Enable filter

Threshald: 001 v|

Running average

[] Enable runnine average |1 w

Falman filter

[ ] Enable filter

High pazz filter
[] Enable filter |Y

0K

Figure 15-7: The Smoothing tab of Application Settings

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: You can click "Apply" to see the effect immediately after you change these
smoothing settings.
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Color Information

Here you can customize the fields displayed in the Colorimetry pane. See the following

figure:

Application Settings

Default Settings  Save

Select All

Graph Smoothing

Cancle All

Select  ltem
X¥Z

XyZ

CRI

cQs

CAMO2

CCcT

D

uvw

L

Luw

uv_hue_angle

uv_saturation

DominantWWavelength

Purity

KA AR A E R E AR R E R

CIE_whiteness

OK

Cancel Apply

Figure 15-8: The Color Information tab of Application Settings
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16.0ther Miscellaneous Features

In addition to the main features described in previous chapters, there are a few other
miscellaneous features that allow you to work more easily.

Language

The language used in the program interface can be changed. In the File menu, select
Language:

View(V) Measurement(M)  Settings(S) Window(W) Help(H)
Open Spectrum File(O)...
Open Time Sequence File(T)... ZI

Mumber of scans: |Average "||I

Open Measurement Settings File(P)... o x
Close All Measurements((Z)

Save Measurement Settings(S)...

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

Device Information(D)...
Exit(X) FB=R T (Traditional Chinese)
B F 5 X (Simplified Chinese)
B %= (Japanese)
I

Figure 16-1: Selecting Language from the File menu

When you finished selecting it, the program window will change to the corresponding

language immediately. For demonstration, we change the language to Japanese in the
following figure:

E;1ALS¢CourLtd
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Figure 16-2: The effect of switching the display language to Japanese

Font

In addition to the display language, you can also adjust the size of the font for the user
interface. Go to the View menu, and then select the Font:

File(F) Measurement(M)  Settings(S) Window(W) H

None E : ::::;:JI:-.STE[SJ ns - | Number of scans:
| Spectrun v Colorimetry(Q)

v CIE Diagram(C)

¥ Time Sequence(T)

¥ Light Source(l)

Font(F) Large(L)

Medium(M)
Small(s)
Customize(C)...

Figure 16-3: Selecting Font from the View menu

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

Spectrum_0 | 50000

4

Integration time: |us

Figure 16-4: Selecting Default Layout from the Window menu

The window layout now reverts back to the way it originally was:
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Figure 16-5: The default window layout of the program
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17.Program Version and Contact Information

This concludes our introduction to all features of SpectraSmart. Hopefully, these chapters
will help you get up to speed with SpectraSmart as a new user. If you have any further
questions about SpectraSmart or any suggestions to this guide, please do not hesitate to
let us know. You can find our contact information in SpectraSmart by going to the Help
menu then selecting About. You will see the version information of your SpectraSmart as
well as our contact information:

Manufactured by:

1{5 ALS Co., Ltd

Exclusive distributor:

LIRS, BAsInc

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

Fax: +81-3-3624-3387
URL: https://www.als-japan.com/
Email: sales@als-japan.com
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Appendix A: Spectrometer Correction Features

g 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 SpectraSmart 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 A-1: Without electronic dark correction

S ALS Co., Ltd

Electrochemistry & Spectroelectrochemistry
https://www.als-japan.com/ 205



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

SpectraSmart User's Guide Appendix A: Spectrometer Correction Features

3000 . — T : -
2700 |
2400
2100
1800
1500 : !
1200 + -

300 + : ‘ ]
0 aa s ol Al LJ"A "R Lasddlos i P - o oY " [ﬁo
400 500 600 700 800
Wavelength(nm)

664.77 | ' ] :

Figure A-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:

Help(H)
rof scans: Average  + [l + Boxcar width: - DL El | | ’
Spectrum_D | Electrical Dark Correction |

X OO AN <= e

Figure A-3: The Electronic Dark Correction button

L 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 SpectraSmart software, the reading for each pixel will be corrected using this table.
See the following figure for the difference:
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Figure A-4: Without linearity correction
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Figure A-5: With linearity correction

To enable linearity correction in SpectraSmart, click on the Linearity Correction button

(next to the Electronic Dark Correction) above the toolbar. To disable it, just click on the
button again. See the following figure:

Help(H)

er of scans:  Average - n * Boxcarwidth: -

ElLIE | LD
| Linearity Correction |

AN s el

Figure A-6: The Linearity Correction button

Intensity Correction

The spectrometer CCD sensor has different response to wavelength. Therefore, before
shipping the spectrometer to the factory, we save the correction table in the
spectrometer to correct the intensity. Standard intensity light source is used for strength
correction. In addition, intensity correction (350 to 900 nm) is also performed at the SMA
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905 connector end. In order to independently measure the light source intensity by the

user, it is necessary to build an independently system.
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Figure A-7: Without intensity correction
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Figure A-8: With intensity correction

To enable intensity correction in the SpectraSmart software, click on the Intensity
Correction button above the toolbar. See the following figure:

) Help(H)
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Figure A-9: The Intensity Correction button
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