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Product Overview

Essential FTIR is a program that provides a potent environment for the acquisition,
manipulation and presentation of infrared data. Infrared data, whether in the form of
interferograms, raw energy spectra, transmissidnaspe@bsorbance spectra, may be
represented as arrays consisting ofx arector (e.g. frequency) andyavector (e.g.
absorbance)Essential FTIR can be used to manipulate, process and analyze these vectors.
Though a large number of tools and optionshfe manipulation of such data are available,
Essential FTIR achieves simplicity by relying on a small number of organizing principles.

While this manual is intended as a referenc€skentia/ FTIR, it will also focus on a

tutorial based approach,esfhg new users a chance to familiarize themselves with the many

tools and functions offered by the program. Taking each topic in a logical sequence, from
opening and saving data, through manipulating, editing and transforming spectra, to
presenting grapds, this manual aims to provide a complete guide to the functionality of this
scientific software. Some familiarity with FTIR operation and data handling will be assumed,

as it is beyond the scope of thinsfalmlenual to
concepts encountered when exploring FTIR data, though as much detail will be provided as
possible throughout.



Installation

Essential FTIR s installed via itsefup file This may be obtained from thetwafe CD,

or from a download. In either case the procedure for installing the software is the same. In
this example we will assume that the software was downloaded to a location on your hard
disk. Once thesetuypfile is located, installation is initkatgther by double clicking the
appropriate icon, or by rigtlicking the icon and selectifgenfrom the context menu.

JE_FTIR =JolE&d
File Edit View Favorites Tools Help |’,’
> ) ) o
@ Back > l_'_ﬁ‘ 7 Search - Folders E\
File and Folder Tasks * _EE setup_eftir_048.exe _EE setup_eftir_053.exe
I PR EscentialFTIR Setup I ‘? EssentialFTIR. Setup
@:ﬂ Rename this fil= \ “
@ Move trefrz - i E setup_eftir_058.exe — | setup_eftir_081.exe
D Copy this file I eﬂ EssentialFTIR Setup oy EssentialFTIR Setup
€ FPubiish this file to the Web -
:J E-mail this file - i @ setup_eftir_078.exe
¥ Delete this file I 3 EssentialFTIR Setup

*

Other Places

) Downloads

hD My Documents
[3) Shared Documents
i My Computer

\.3 My Metwork Places

kel

Details

setup_eftir_081.exe
Application

Date Modified: Tuesday, August
08, 2006, 4:36 FM

Size: 7.63 MB

Figure 2.0 Essential FTIR setup icon

Initializing the installation delivers the window illustrated in figure 2.1



j5) Setup - EssentialFTIR (=]

Welcome to the EssentialFTIR
Setup Wizard

This will install EzsentialFTIR build 81 on your computer.

It is recommended that you close all other applications before
continuing.

Click Mext to cortinue, or Cancel to exit Setup.

[ MNext > l[ Cancel

Figure 2.1 Seup introduction screen

Clicking Mext continues the installation. The installation program will then display the
license agreement, as shown in figure 2.2. This should be accepted befokéklicking

5 Setup - EssentialFTIR

License Agreement
Please read the following important irformation before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Thiz End IJser License Agreement (EULA) is a CONTRACT between you (either

an individual or a single entity) and Operant LLC, which covers your use of

"Essential FTIR" and relsted software components.

All such software is refemed to herein as the "Software Product.” A software

license and a license key or seral number (" Software Product License),

issued to a designated user only by Operant LLC or its authorized

agents. is required for each concument user of the Software Product. ff

you do not agree to the terms of this EUILA, then do not install or use

the Software Product orthe Software Product License. By explicithy

accepting this EULA you are acknowledging and agreeing to be bound Il

(*) | accept the agreement
() | do not accept the agreement

[ < Back “ Meat = l[ Cancel

Figure 2.2 License agreement

Once the licensegeeement is accepted, thsta// button is displayed as shown in figure
2.3.



15 Setup - EssentialFTIR

Ready to Install
Setup is now ready to begin instaling Ezsertial FTIR on your computer.

Click Ingtall to continue with the installation.

[ < Back ” Install l[ Cancel

Figure 2.3 Ready to install screen

Once thenstal/button is pressed the installation will proceed. On concluding the
installation thesetuypprogram will display the window shown in figure 2.4.

i5! Setup - EssentialF TIR (=)

Completing the EssentialFTIR
Setup Wizard

Setup has finished installing EssertialFTIR on your computer.
The application may be launched by selecting the installed
icans.

Click Finish to exit Setup.

Fun EszertialFTIR

Finish

Figure 2.4 Setup complete notification

A checkbox is displayed in this window, which allows runningssential FTIR
immediately upon clicking th@s/h button, whichconcludes the installation. If this box



remains unchecked you may choose to start the program either fRoygthgismenu,
or by double clicking the shortcut icon. These methods of stassegtia/ FTIR are
shown in figures 2.5 and 2.6.
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Getting Started

The Essential FTIR Main Window

When starting therogram you are presented with Assentia/ FTIR front end, which we
will refer to as th®esktop. This desktop is illustrated with its default settings in figure 3.0.

' EssentialFTIR v1.10 build 81 Licensed to Steve Plowman. 212 days left (=[]
Fie Display Cptions Took Help
- - B C-\Program Files Essential FTIR helpgetting_started himl v
EssentialFTI -
Index Data Display Tools Programminc
Getting Started with Essential FTIR Waodspace
This document will lead you through common tasks in Essential FTIR seethe Help Index for an overview of Essential FTIR
>
Help [ Workspace 1
Data

~ :I m T Add to Curent ‘.'-r'mdn',\‘] [A:m 1o New .'m:in‘.'.‘] [.;dd to Bookmarks Help
Collect New Data .
Display Setup
File Finder
File Conversion

Library Search

Export Graphics

Eas
Manipulations
Conversions & Comections

Explore from here ]

Syrthesize / Edit Data [ Browss Dialog.. ] EOnEC: e DA | R

Bronse the disk for data files [

Figure 3.0 Essential FTIR desktop

At the highest iel, the Workspace contains the data on which operations may be
performed. Multiple workspaces may be opened, though only a single workspace may be
active at any one time. A workspace may be viewed as a container whiuh dettial$o

be manipulated. Many spectra may be displayeld/ankgpace but only one spectrum

may be active at a time, and this active spectrum is displayed along with associated header
information. 7oo/boxes contain 7ools which are used to perform operations on spectra.

In order to edit or manipulate a spectrum, it is often necessary to dedigu@raupon

which to perform operations. Regionis defined inEssential FTIR by clicking and

dragging over a portion of a gpem in a manner familiar to Windows users. Regions may

be named, saved and stored for later use, further simplifying many complex operations.

1C



Display Setup

You have a choice with regard to 8ssential FTIR display. The software is designed to
run under Microsoft Windows. Some users may feel that the features of the graphical user
interface are best viewed under Windows ocl

viewed in this mode is shown in figufe 3

EEssentialFTIR 1.50 build 222 Licensed to unknown (ol x|

File Display Options Tools Search Help

k4 |)< |Filename

7 [0 camanz || OO
0.5
T 0
2
3
2 0H
8
=
0.2
0.1
FTITIR T e Uy Wby
i 3000 2000 1000
Wavenumbers
410832 0157914 I 0: 502_100ppm spe: aq4 0.5cm-1.64sc, 100 000C,1.0003atm & 550M. c4f6 ;I
1 OO H@BEAIN & il T~ T[T h dbvadXe Ll LS &l - %
Workspace 2 I
Data
’W = : I (H‘“ | T | Add to Eurrentwindnwl Actdl to Meve Window | Add to Elnnkmarksl Help
Display Setup Mame ;I data’502_100ppm. spe: aq4 0.5cm-1 64sc,100.000C,1.0003atm, 8 550M, c4i6
File Finder — P I 06
==
File Conversion LI - 05
& 3
User Library Search hi)Se 5 L
FDM Librar Search L‘ H H H ple/Se § U3
Instruments o ; "“*'-Sev 02
M anipulations 4. o | : e irl 0.14
P P il bbb i
Conversions & Corrections 0.0 T . .
= Explore from here | 4000 3000 2000 1000
Analysiz “Wavenumbers
Synthesize / Edit Data Browse Dialog. | 133468 0.728109 i:_;_l' 1:;: i;" ig' - 5 -
Advanced
| | 4

Figure 3.1 The Essential FTIR desktop

While Essential FTIR runs identically under the WindoMRB theme and the Windows
oclassicdéd theme, the interface appears supe
discussing th resizing of desktop elements. When passing over boundaries between
desktop elements, the cursor will assume thizimg arrows. This change in cursor
appearance is shown in figure 3.2.

=T e =T e T T T et e et

j
: |
a

Add to Cumrent Window | Add

e PO

Figure 3.2 Resizing cursor

ST et

Pl i ™ =T
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Once the cursoassumes the -sizing arrow shape, leficking and dragging with the
mouse will rasize the selected border of the desktop element. Some users feel that the
borders between el ements are more easily
theme. Thehoice of themes is ultimately a matter of user preference, as switching themes
is triviald rightclicking on the Windows desktop summons a context menu, shown in figure
3.3.

Arrange Icons By  #
Refresh

Haste
Faste Shorkeut

Save As Scheme...
Graphics Options ~ #

Display Modes 3
Mew 3
Properties

Figure 3.3 " Windows desktop context menu
Sel eprtriopgrdi esd6 from this menu summons t he

Themes | Deskiop I Screen SEWE.-rI Appearance I Settings I

Atheme is a background plus a set of sounds, icons, and other elements
to help you personalize your computer with one click.

Theme:

Windows Classic - Save As.. Delete

Sample:

10 x]

Mormal Disabled Selected
Window Text

12



Figure 3.4 Windows display properties dialog box

On the O0Themes O -dowa lnenti fioenrwhich iyas may clibose fiom a
selection ot h e me s . Clicking 0OKG6 applies the
presented using the Windows XP theme.

Workspaces

The Workspacewindow may comprise a numberWbrkspaces which are selected as
active by tabs. These tabs are shown in deigilrnm 3.5.

0.2
WW
0.0 |
. 4000
Workspace
tabs COHO
< | 3 3946362  1.079
Help | Workspace 1

Figure 3.5 Workspace tabs

By default, the initial actiV&orkspacélNindow is occupied by titée/p interface. We will

discuss changing default settings inQb#ons section in chapter fiv@ The Essential

FTIR Menus, where instructions are presented which enable you to display a pre defined
page on startup, or no page. Clicking oWakspace Selection Tabrenders that
workspace active. Thorkspaceis aflexible environment where we may view spectra,

and review any changes to our data that we make using the tools offered by the program.
We will look now in detail at an actierkspacewith some example data loaded.

13



V| X | Flename |

S02_100ppm.spe: aqd 0.5cm-1,64sc,100.000C, 1.0003atm, 8.550M, c46

v K

O 1:¥uma_2
M0z
Mo

[ ’

TIN5 1063 imiii; i - @\M q >;quqp
Figure 36 The active Workspace

200
Wavenumbers

00.000C, 1.0003atm,8.550M, c4f6

¢ RM:LL S

10

Figure 3.6 shows an actiVigorkspace with three sulfur dioxide absorbance spectra
displayed. These spectra are supplied Asislentia/ FT/IR, and may be loaded by

navigat.

di rect or yldecio the default datag

directory) using thé&ile Browser Tool On the left of theVorkspacewe see a browser
by dragging

panel
detail.

Let 6s

this panel

W |>< |Filename

v xl

l

[ ﬂ'l: databS0Z2_28ppmozpe | agd 0.5cm-1,642c,100.000C,1.0003atm, 2. 550k, c4f6
[ ﬂ 2 datah502 B0pprspe  |agd 0.5cm-1,645c 100.000C,1.0003atmm, 3. 5500, c4f6

| 2]

Figure 3.7 Workspace browser panel

The browser panel consists of four columns. The first column is I4lBiedconsists of a
column of checkoxesd one for each loaded data file. This short forvisible, and by
default the visibility box is checked. Clearing this-bbgakendershe associated spectrum
invisible, though the data is not removed fronWithexspace

The next column is labele@l and also consists of a button for each data file. Clicking on

the button associated with a data file will clear that spectrum fromkiseaser

14
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The next column is labelédename and contains the name of the data file. The final
column is labelet/emo, and contains any information held in the memo field of the data
file.

Rightclicking in this panebmmons the context menu shown in figure 3.8.

% Rernoye Framm \window
Remove Al
Remove All Mone-Visible
Rermove Others
Make All Yisible
Make Mone Yisible
Irvert Selection
“hange Calar
Copy ko Inkernal Clipboard

Faste From Internal Clipboard

Edit Title

Cancel
Figure 3.8 Brower panel context menu

The menu may be used as a shortcut when selecting, removing or otherwise handling data in
the window. It is analogous to the Display Setup dialog discussed inatlvapter f

The Workspacedisplay window is shown in figure 3.9.

502_100ppm spc: ag4 0.5cm-1,64sc,100.000C, 1.0003atm,8.550M, c4f6

0.6

0.5+

0.4

0.3

Absorbance

0.2+

0.1

0.0 D= oy o
4000 3000 2000 1000

Wavenumbers
QO H O OO R |1 502 100emspe: agd 0.5em-1,54s¢,100.000C, 1.0003atm, 8.5
305422 0852 ¥l T - 4 b v a

MoXe RMtli &
Figure 3.9 The Workspacedisplay window
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Graphic Display Controls

The display consists of a Cartesian plot of the data fileg~aXisas dependant upon the
type of data currently activetihe Workspace Thex-axis may be labeled in wavenumbers,
nanometers or micror@sor data points when viewing interferograms. Changing the axes
labels is discussed in tsp/ay menu section of chapter four. A collection of buttons and
other items arelustered below the display window. These items are knowiGagtve
Display Controls and are shown in more detail in figure 3.10.

426273 0358084 |2:SD2_50ppm.spc: a4 0.5cm-1 B4ec,100.000C,1.0003atm,8.5500, c4fE ﬂ
CQOHOEID kil Ui dbvapWMdbI$ RLE2L L& Bl » x
Figure 3.10  Graphic display controls

These controls may be usedntanipulate the data display. Some of these features are
replicated in th&isp/ay menu discussed in chapter four. In the upper right of the control
panel we see a drop down list. This list contains all data files currently loaded in the active
Workspace Selecting a data file from the drop down list will make that file the active
sample in theVorkspace In the upper left corner of the panel are two numbers. These
numbers represent the position of the cursor on the data display with reference to the
Cartesian axes of the active data file. The number on the left represents the position of the
cursor on thecaxis, while the number on the right shows the location gratie

All the remaining items are buttons. These form four distinct sets:

1. The File buttons

2. The Display Limit buttons

3. TheAxis Navigationbuttons
4. The Display Typebuttons

We will examine the function of each member of the four sets.

File buttons

@ Designates the previous spectrum irlMoekspaceas active
Q Designates the next spectrum inltterkspaceas active

= Saves the active spectrum to disk

@ Undoes changes to the data

ﬁl Allows you to change the color of the active spectrumD{sekry menu in

chapter four)
—
Ll Copies the active spectrum to the makclipboard. This spectrum will then be

available for pasting into anotiorkspace

16



!“] Pastes from the internal clipboard (not the Windows clipboard)

=/ Creates a copy of the active spectrum in the current work&jiaeeg

Display Limit buttons

- Applies fixed scale limits to the data display. The limits are specified using
the Display menu system discussed in chapter four

@ Auto-scales the data display to include all points on all spectra in the window
LL Auto-scales thg-axis withat changing theaxis

E " Undoes the previous expansiyou may choose from a list of previous

expansions to undo from a d/dp wn menu, summoned by cl

arrow on thelndo button

_EJ'| Force the units of the data in the display to be the shckérgCon this button
will display this menu:

¥ axis in Absorbance

Y axis in Transmittance

% axis in Wavenumbers
# axis in Microns

* axis in Nanormekers

This allows data with different X and or Y units to be displayed together.

E Enables you to define the axis limits of the display bglidkihg and

dragging a box around the desired area,

‘ln"l Enables you to drag all visible spectra around the data display, known as
orol Il ¢

Axis Navigationbuttons

q Moves all visible spectra to the left
b Moves all visible spectra to the right
¥ Moves all visible spectra down

“= Moves alvisible spectra up

b4 Zooms out orx-axis

@Zooms in onx-axis

v -
< 700ms out ony~axis

17
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A . .
= Zooms in ony~axis

Display Typebuttons

IE Toggles full screen display mode on and off
Displays data i@verlaymoded all spectra retain their téla proportions

L

AL Displays data irStackedmode d all spectra are displayed in a separate
display area, with the active spectrum lowest in the stack

JJL Displays data isuperimposemode, with spectral features matched on the
yaxis

[ﬂ Displays data inPaged mode & only the active spectrum is displayed.

Navigating through the spectra loaded intdtthecspacewill display each in turn
= Displays the Print dialog bésee chapter foufhe File menu.
By~ Di splays the 6Export Graphicsod menu.
* Displays the menu shown in Figure 3.11, below.
* Closes the workspace.

Many of the functions provided by these buttons are also accessible via the menu system,
described in chapter four of this manual.

Thelast feature of th#/orkspacethat we will note in this section is that of iterkspace
tab context menu. This menu is summoned bydligking on alVorkspacetab, and is
shown in figure 3.11.

% Mew Workspace |
Rename
Close |

Close Al |

Zancel |

Figure 3.11  Workspacetab context menu

This containsie items. Th&/ew Workspaceoption creates a neiiorkspace selectable

by its tab. Th&enameoption allows you to provide a meaningful name fgo/&space

The Closeoption exits the currently actidéorkspace The Close Alloption dismisses all
open workspaces. The Cancel option dismisses the context menu without further action.

At the lower left of the Essential FTIR desktop we findth#box Selectiorvindow, as

shown in figure 3.12. This element of the desktop allows you to choose @ce#$ of
relevant to their needs.

18



Data

[File Browser

Collect Mew Data

Ciisplay Setup

File Finder

File Conversion
FO'M Librany Search
lzer Librany Search
BExport Graphics
Export Data

Saved Workspaces
Header Information
Edit Title

Audit Trail

Manipulations

Conversions & Comections

Analysis

Synthesize / Edit Data

Advanced

Figure 3.12  Toolbox selection window

The items on the toolbox selection window form a two stage hierarchy. At the highest level,
the toolboxes are represented as gray tabs. Eacheofattesepresents a collection of

tools, grouped according to their function. For example, the clickiDgtdtab reveals

tools that will handle files, acquire new data, convert between file types and other data
handling functions. Similarly, the ottads contain tools relevant to their labels. We will
discuss the toolboxes in detail in chaptebfiveolboxes and Tools.

The final element of the desktop is #ww/ Parameters Windowwhich is illustrated in

figure3.13. This element is highly context senéitiesn a tool is selected the appropriate
parameters window is displayed for that tool.
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Try Apply ta Current | Apply toVisble | Nest Spectrum Save - Help
[ndo Clore & &pply Apply oAl Previous Saveds.
Tatal Shift: 0.000 "_l

N 1=

f+ Shift Entire Spectum

Sensitivity: (0.1 El:

(" Stretch: Pin Left Side
(" Shetch: Pin Right Side

" Stretch: PinZera

Figure 3.13  X-Shift parameters

Many tools require user input, for example when making an adjustmentabasheator

of a spectrum using thé-Shifttool, it is necessary to define the amount of shift applied,
and whether to O0Ostretchxs. the spectrum or shi
As an example of a typical operation often c
locate, open and correct the baseline of an absorbance spectrum. We may locate a spectrum
using theF/le Browsertool contained in th®atatoolbox. If we assume that the desired

spectrum is | ocated in the folder o0Sul fur Di
we should click on the file to highlight it as shown in figure 3.14.
: ““ T Add to Cumert ";".n‘ith'.'.‘] [;«ddtc New -f\-indc'.‘.'] [,-\ddtc Bookmarks
Mame ) ) ) ~ 502_28ppm.spc: ag4 0.5cm-1,64sc,100.000C,1.0003atm 8.550M, c4f6
+Umu:nre -
- [E5] Vince Coulomb Nist 57
= @Yuma Library 1
= .immunia
- (g8 Carbon Diaxids ohli ;
- [E5 Carbon Monaxide 0.154 Hb] l‘::_:;‘i] fileig

- (8] Nitric: Oxcide
& [ Mitrogen Dioxide
= @Suﬁur Dioxide

(B3 Clean

Abgrbance

- [ Wi
Default sfvidoap —
%[5 Downloads ] MM
DSCN1070.JPG
#-[EFEFTIR v
< b4
[ Explore from here ] 4000 3000 » X 2000 1000
[ Browse Ciglog... ] 3405.965 0.226 i',;,', i‘j: i}" g A
Figure 3.14  Choosing a file for display

Once the highlighted file displayed in the lower right hand window, clicking the Add to
Current Window button will load the spectrum into the workspace. This result of this
operation is shown in figure 3.15.
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S02_28ppm spe: agd 0.5cm-1,64sc,100.000C,1.0003atm, 8.550M, c4f6

0.204
0.154
8
£
z
£ 0104
D05 bt ndbn s
’ e Qlicking this button adds
the selected spectrum to
. . the current workspace .
4000 30000 0 1000

avenumbers
.100.000C. 1.0003atm,8.550M, c46 |

deXe M2l L S

@ o I @ Eﬁ ’_ "‘j 2] | 5: 502_28ppm .spc: ag4 0.5
4162378 0225 Wb il i - [k 4 B

[.—i‘dd to Cument ",'u'indo',\'] [Add to New -a'.-'indc'.‘.'] [Add to Bcckmarka]

Figure 3.15 Adding a spectrum to a workspace

Now that the spectruims held in the workspace we are free to perform manipulations upon
the data. On inspecting the sulfur dioxide absorbance spectrum we noticg éxad trees

a slope, with the high end at 4008cnTwo tools are included in tidanjpulations
toolbox which may be used to correct this probdetime Manual Baseline Correctiorand

Auto Baseline Correctiortools. In this case we will use #he&o Baseline Correction

tool, as shown in figure 3.16.

Manipulations

Zap

Manual Baseline Comection

[ Aoto Baseline Comection ]

X Shift

Derivative
FFT / Ratio
Subtract
Smoothing
Truncate
Scale/Offset
Interpolate/ Decimate
Figure 3.16  Manipulations menu

Clicking on theManipulations tab of thefoolbox selection windowreveals the tools
included in theVanipulations toolbox. Highlighting thélufo Baseline Correctiortool
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on the menu reveals tfao/ parameters windowfor that function. This window is shown
in figure 3.17.

0.2
. The "Try" button The "Alpply to
shows the potential Current" button
@ result of the executes the
E 01 operafion in gray. operation_
i
=
005
L bk
0.0
4000 2000 1000
i avenurmbers
43303 [Bom-1,642c,100.000C,1. 000 3akm, 8.550M , cdiE ﬂ
QO 3 T~ dbvapmdbI4 KL= LLSE
f /
Tiy ‘ .-’-‘«ppl_l,ltnCunentw .&ppl_l,ltn\-"isible| NthSpectlum‘ Save V‘ Help
Undo ‘ Clone & dpply ‘ Apply to Al | Previouz ‘ Save bz, ‘

Carrection Order | Quadraticj Murnber of terms in the cormection matris

Maormalize [ Offzet the data min to O after correction

Figure 3.17  Using auto baseline correction

In this example the baseline of the sulfur dioxide spectrum varies between approximate
absorbance values 0.05 at the high end and 0.00 at the low end. Options available are
0O0Correction OrderdovendhodenmaQuaédvati sWé s t

SoOo as to remove any curve present i n the s
remains unchecked as increasing noise levels toward the lower extremes of the spectrum
result i n 0noi sow zebaandanormaliding to gedo incleding thebeedta

points would result in lifting the entire spectrum so as to place the lowest poiptaxisthe

at zero. Clicking th&y button displays the projected result of the operation in gray in the
workspae window. Clicking thdpply to Currentbutton performs the operation and
replaces the visible spectrum with the corrected data. This data is NOT saved automatically
however, and closing the window or removing the data results in the spectrum liking store
unsaved. In order to save the corrected spectrum we must clitk thee bdtoE

which delivers the dialog box shown in figure 3.18.
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Y= Choose a filename to save the data under

-,

502 _100ppm spc
502 _28ppm spo
502_hlppm spc

File name: |Mew_S02_Z28ppm.spc Save

Filetype: | GRAMS SPC {"spc) v Cancel

Look in: | &5 ans/My Documents/Data/Yuma Library 1+/Sulfur Diu:uf.ide.-"'_v: 4m £ E
=
I Clean

Figure 3.18 Sa v e dabghox

After clicking the Save button on the dialog box shown in figure 3.17, isesda¢al to

the selected folder. Il n the
If a different filename is not supplied the file will be over written.

exampl e

We have now covered all the basic elements of manipulating a speesaansay FTIR:

Locating and opening a data file
Selecting an appropriate tool
Carrying out the operation
Saving the resultant file to disk

= =4 4 =4

above

One more concept must be explored before we go on to examine in detail the tools and

features offered biyssential FTIR.

Creating and Working with Spectral Regions

The idea ofRegionsis central to the operation of the software. A region may be defined as:

0 Re g b A portion of the x -axis of a spectrum designated by the user to be

operatedupon, or designated by the user to be representative of that spectrum for the

purposes of that operation. o

In Tools that work withRegions Regionsmay be defined by rigtlicking in the active
Workspacewindow. One rightlick defines &egion Markerd a vertical line delineating
the edge of a&Region This Region Marker may be repositioned by ieficking and
dragging, in a manner analogous the that previously describegiZorg relesktop
elements. Riglddicking in theWorkspacewindow a secondnte completes th&egion
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with a second marker, and the portion of the spectrum selected is shaded. The result of this
operation is shown in figure 3.19, usingZdeTool as an example.

0.204

0.15

0.104

Abzarbance

0.05%

000 il e P | I

T T T T
4000 3000 2000 1000
W avenumbers

32378 0126230 | 1: 502_28ppr.zpc: agd 0.5crm-1.642c.100.000C.1.0003atm,2.550M, 46

COHOEOO Bl U-IITdh dbvamedXe UL UL E

Figure 3.19 Regionmarkers

The numerical values of tRegiondefined in this way are recorded in a Region Table, as
shown in figure 3.20.

W avenumber... | "W avenumber... |

1 13Ma57 1302522

Figure 3.20 RegionTable

Part ofthe power of th&egionsconcept is that regions defined as described earlier may be

saved to disk asRegionsfile. This may be achieved by rigltking on the region table

and selectingSave Table from the resulting context menu or by clicking the
dvavenumber.© col umn headers of the region table.
3.21.

% Load Table...
Save Table. ..
Remove Selected Row
Remove All Rows
Cancel

Figure 3.21  Region table context menu

TheseRegionsmay then be loaded as needed, for example as part of an autoniated batc
processing routin® easily configured iEssential FTIR with no requirement for
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programming. This process is described in chapter five in the sectionBaicthe
Processor Toal

When defining &eg/onfrom which includes an endpoint of the data,nbt necessary to
painstakingly position the cursor on the final data point. If you select a point outside of the
data rang&ssential FTIR will use the final point of the data.

The above summary gave us a general overview of operafisssrima/ FT/R. Many

operations may be carried out in series, before the final result is saved. In following chapters
we will examine each featur&Esbential/ FTIR in detall.
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The Essential FTIR Menus

In common with most programs running under Microsoft Windbs&ential FTIR uses a
combination of menus and buttons to provide the mechanics of the user interface.
Essential FTIR employs some redundancy in this regaame options and functions are
accessibl via either the menus or buttons, allowing you to access features in a manner
comfortable and intuitive to the individual. In this section we will examine the features
unique to the menu systénfieatures accessible via the button interface will bedléetai

the chapter relevant to that button.

The Essential FTIR menus are shown in figure 4.0.

File Display Options Tools Help
Figure 4.0 The EFTIR menu

The menu concept is familiar to most computer users. E3§enitial FTIR menu is

located at the top left of the desktop, and caepriive headings, each containing sub

elements relevant to that heading. We will examine each headinegkamdesuibn turn.

It is worth noting that each menu ®lement has a corresponding keyboard shortcut,

which is activated by pressiotg/ x, or alt x, wherectr/ or alti s t he ocontr ol
oal t er natxrepesentskhe gorresponddchg shortcut key. The actual shortcut keys

are listed on the menus to the right of theedeilment, where available. For example,
pressingtr/ O will delivetthe Open Filedialog box.

The File Menu

Clicking on the File heading displays the menu shown in figure 4.1.

Cpen... Ctrl+0
Mew Workspace  Ctrl+W
Close Ctrl+C
Close all Ctrl+A
SEVE... Ctrl+5
Print Ctrl+P
Exit Ctrl+x
Figure 4.1 File menu

ClickingOpenon the file menu displays the dialog box shown in figure 4.2.
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Loak ik |JE:!DDcument$ and SettingzAall Uzers/Documents/EFTIR /data/ ﬂ = £ &
.

= l Bppr.spc: agd 0.5cm-1 642c, 100 000C 1 .DDDBat@Dﬁ, cd

D collect Browser
COOO1.IFG

INDEME..spc
RSMICSTY sbm
Search_unknown_1.zpc
Search_unknown_2 spc

Drive selector

015

01N

Abzorbance

Search_unknown_3.zpc
sipy 0.05
T pyc
502_100ppm.zpc
502 _28ppm.zpc
S502_50ppm.zpc

Filename Ile forma
edit box

-
File narme: |"SI:I2_2Bp|:|m.$|:u:”
File: type: | 11 Files [*.7] % | Cancel
Bookmarks | C:\Documents and Settingshall UserssDocuments\EFTIR 4 | Maintain Bookmarks... |
Figure 4.2 Open file dialog box

The Opendialog box consists of a drop down menu which allows you to specify a drive, a
browser window, a filename edit box, a file format drop down me@peabutton and a
Cancefutton. The C:/ drive is set as defa@in the upper right hand side of the window
contains the folder viewing option buttons, which are shown in figure 4.3. These buttons
are common to most file handling dialog boxes in Microsoft Windows. Examining the
options from left to right we have:

Back button

Up one level button
New folder button
List view

Detail view

= =4 -4 -4 4

¢ E ek BHE

R

Figure 4.3 Folder viewing options
Folders visible in the browser window may be double clicked to show the contents. Once

the desired file is locategticking theDper button loads the file into the active workspace.
ClickingCance/dismisses the dialog box without further effects.
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ClickingNew Workspaceopens a new workspace window. Thesgowsare tabbed and
may be renamed for clarity by rgitking the workspace tab and using the context menu.
Essential FTIR context menus are examined in Chapté&Gontext Menus. By default
multiple workspaces are numbered sequentially.

ClickingClosedismisses the active workspace.

ClickingClose Aldismisses all visible workspaces.

Clicking Savesummons theSavedialog box, which is identical to pen dialog box in
figure 4.2, with th&avebutton replacing th®&pen button. Once the desired location is
displayed in the browser window, click¥iayeresults in the active file in the workspace
being saved to that location.

The Print button may be used to print the s of the active workspace window.
Clicking thePrint button displays the dialog box shown in figure 4.4.

7 1
= Print
General \
Select Printer
[5] Add Printer iza LexmarkFax
hp deskjet 3500 series i Microsoft Office Document Imag
" Lexmark 3300 Series i3 Snaglt 3
Status:  Offline [~ Prrttofile  Preferences
Location:
ErerE Find Prirter...
Fage Range
Al Mumber of copies: |1 3:
T f'“
"~ Pages: |C [
Enter either a single page number ar a single
page range. For example, 5-12
Prirt Cancel |

Figure 4.4 P r i mlial@g box

The printers installed on the computer are listed in the window at the top of the dialog box.

An option of prining to a file is offered via a check box. APheferencesutton allows
you to define the printing parameters, depending upon the printer selected, e the

Printer button allows searching of network printers. The page range is redundant in this
printing application, as only the active workspace is printed. The option to print multiple

copies is given on the lower right hand side of the dialog box. @hiegkingsults in the
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contents of the active workspace window being printed, while digkicg/dismisses the
dialog box without further action.

ClickingExit closesEssential FTIR.

The Display Menu

Clicking on the Display heading yields the menu shown in figure 4.5.

Setup alk+5

Full Screen Alt+L

Autoscale Ale+4

Autoscale ¥ Al

Fixed Scale Alk+F

Overlay AlE+0 absarbance
Skack, alk+T Transmittance
SUpEtmpose AlE+T Wavenumbers
Page Mode AlE+P Microns
Change Diaka Units. .. 3 Manometers

Figure 4.5 The Displaymenu

Clicking Setupresults in theDisplay Settingsparameter box being shown in theo/
Parameters Windowas illustrated in figure 4.6. This parameter box is also accessible from
both theData Toolbox and theOptions menu.

Display | Color Table | Data Colors | Hide/Remove | X Awis Direction | 5 s Fived Limits | %A Ticks | s Fised Lt « | »

Display Settings J
[Drata Area Colar [D1ata Area color for all data displaps

B ackground Color B ackground color for all data displays

Grid [ Overlay a grid on the data

Grid calor _ Girid color for all data displays

Grid Line Style (Soid 7]

Region Highlighting v Highlight T ool Regions

Highlight Calar | Colar for region highlight

Default Display Mode m Mew data windows will use thiz dizplay mode

Figure 4.6 Display Settings

29



The Display Settingsparameters are split into tabs, shown across the top of the window.
In figure 4.6 the first tab, labele@playis highlighted. Takg each of the tabs in turn:

Display

Provides fundamental options for the spectrum display. Daize Area Colorbutton
allows you to choose the color of the backdrop to the spectra. Ghiekivgra Area
Colorbutton displays thé&elect colordialog box shown in figure 4.7. This dialog box is
common to all functions Bssential FT/IR which allow color specmcatlon

jE‘ Select color

Basic colors

C A

N

LN REE Ty

(N N N SR

L I N L AT (A Lj =

(.|

Custom colors _

CIC IO IO JE IO I | Heeslt | Red: 255 |

EEEEEEEE o [0 G 155
Define Custom Colors >3 Val: | 235 Blue: 255

[ OK ] [ Cancel ] [ Add to Custom Colors ]

Figure 4.7 Select Colodialog box

The Select Colordialog box comprises a humber of elements. -Agfireed selection of

colors are displayed on the top left hand side of the dialog, while you may specify an
intermediate shade using the custom color picker on the right hand side. These may then be
addedo the Custom Colorspalette on the lower left of the dialog by clickingAtie fo

Custom Colorsbutton.

The Background Colorbutton summons a dialog box to that shown in figure 4.7, and
allows you to set the frame color forwloekspace window. An example of the use of these

two options together is shown in figure 4.8, where both the data area and the frame have
custom colors defined.
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PROPHSA.5PC: propane, 12001V, 121C, 1atm N2, 1074 ppm-m

4000 3000 2000 1000
Wavenumbers

CQOHOEN - v
dgi0774 0800 0PIl B b vaN$X e RMELL S
Figure 4.8 Data area and background color changes

The Grid checkbox imposes a grid onto the data area, which may be toggled on and off.
The Grid Colorbutton summons th&el/ect Colordialog box shown in figure 4.7. The
Grid Line Styledrop down menu offers a number of choices for the type dingisd he

options aresSolid, Dash, Dot, DashDot and DashDot-Dot.

The Region Highlighting checkbox specifies whether regions currently selected for the
Tools in use for the displayed spectrum are shown on the data area. Retdjsmssed

in detail in chapter fi\de 7oolboxes and Tools The Highlight Color button summons the

dialog box shown in figure 4.7, and is used to set the color used to shade the region. Hence
the workspace shown in figure 4.8, with dotted yellow gridimet a region defined in the
Zaptool may be configuretthis is illustrated in figure 4.8.

PROPH3A.SPC: propane, 12001, 121C, 1atm NZ, 1074 ppm-m

Absorbance

Wavenumbers

QOHOEIN & ¥
w7EeE 057 0wl 0 [h A vaneXs RUELL S
Figure 4.8 Altered display configuration

The oDefault Display Moded6 all ows you to cho
new data workspaces.

ColoiTable

Colors used to display spectra are chosen sequentially from this table:
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Data Color Table

Search Hit Color Dizplay library zearch hitz with thiz color
Murber of Colars m Haow many colars from the data color table to use? [from 1 to 8]
Diata Color 1 Colar Table Entry 1

Drata Colar 2 Color Table Entry 2

Diata Color 3 Colar Table Entry 3

Drata Color 4 Color Table Entry 4

Data Color & Colar Table Entry &

Drata Color & Color Table Enty B

Diata Color 7 Colar Table Entry 7

Drata Color & Color Table Entry 8

In this example, we have chosen that the color table consist of 16 calbtbea

selected the colors individually for each. So the first spectrum displayed will be green,

the second wil!|l be blue, and so on. After 8
used again.

The 6Search Hit Col or 6seachhitsiwaunigue colodi spl ay t h

Data Colors

Allows you to set colors for each data file visible in the workspace, SegettteColor
dialog box. Each data file has a corresponding color button, as shown in figure 4.9.

Display | Color Table | Data Colors | Hide/F

Filzname Calar
0: datat502_100ppm. spo:
1: datah502_28ppm.zpo
2 datah502_50ppm.spo

Figure 4.9 Data colors tab

Hide/Remove
The Hide/Remove tab is used to manipulate the visibility of data displayed in the

workspace. There are six options available HitledRemove tab, as detailed in figure
4.10.
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Display Data Colars X Puis Direction X Puis Fived Limits X Puis Ticks

Makee All Visible Click to show all the data in the window
Malee Mone Visible Click to hide all the data in the window
Invert Selection Click to invert the data visibility

Remove Invisible Click to remove all non-visible data from the cument window
Remowve All Data Click to remeve all data from the cument window
Close Al Warkspaces Click to close all data windows

Figure 4.10  Hide/Remove tab

The options are:

Make All Visible Renders all data loaded into the active workspace visible.
Make Non Visible Hides all data in the active workspace.

Invert Selection Hides visible data and shows hidden data.

Remove Invisible Closes datalés not visible in the active workspace.
Remove all Data  Closes all data in the active workspace

Close all Workspacé&xits all workspaces on the desktop.

= =4 4 -4 4 -9

These options are similar to those given when using the context menu for the data window
file list, shown in figure 3.8.

X-Axis Direction

Enables you to choose ascending or descending values {axithfrom left to right. The
X-Axis Directiontab is shown in figure 4.11.

¥ Auis Fied Limits ¥ Auis Ticks

Diisplay Data Colors Hide/Remaove
X Axis Display Direction

Wavenumbers Descending V Diisplay wavenumbers increasing from left to right?
Microns (@nd nanometers) | Ascending || Display microns increasing from |eft to ight
Imterferograms Ascending v Diisplay data points increasing from left to rght 7

Figure 4.11  X-Axis Direction tab

Dependingn the format of the data in the workspace, three options may be selected from
the drop down menus:

1 Wavenumbers
1 Microns (and nanometers
1 Interferograms
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The drop down menus for each file type offer a choice between ascending or descending left
to right vdues. The default for infrared spectra is to display-dkes such that energy
(frequency) increases from left to right, which is why wavenumbers are displayed with high
values on the left.

X-Axis Fixed Limits

Allows you taspecify and apply fixed limits for thaxxs, as shown in figure 4.12.

Display Diata Colors Hide/Remowve X Auds Direction X Auis Ticks
Fixed Display Limits for the X Axis

Low Micron 0.0 Low Fixed Display Limit for Microns

High Micron 20.0 High Fixed Display Limit for Microns

Low Wavenumber |400.0 Low Fixed Display Limit for Wavenumbers

High Wavenumber |4500.0 High Fixed Display Limit for Wavenumbers

Fixed Scaling | Click to Apply | Apply the Fixed Scale aptions {or use the display icon)

Figure 4.12  X-Axis Fixed Limits tab

The edit boxes allow entry of desired axis limits for both microns and wavenumber scales,
while the Click to Apply button applies those fixednlts to the data visible in the
workspace.

X-Axis Ticks

Allows setting of tick markers on thaxts, as shown in figure 4.13.

Ciigplay Data Colors Hide/Femove * Pois Direction ¥ Pais Foced Limits Y Aoz Foeed
Set X Axis Tick Marks
Auto-Tick Automaticalty place tick mancs.  checked, the next 2 settings are ignored.
Tick At 100.0 Flace a tick mank at this position, onby if Auto-Tick is unchecked
Tick Every |100.0 Flace tick marks on this interval, only § Auto-Tick is unchecked

Tick Marks [ Click to Apply | Apply the Tick Mark Settings

Figure 4.13  X-Axis Ticks

The Auto-Tick checkbox overrides the edit boxes belowTihe Click to Apply button
implements the changes to the tick mark settings.
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Y-Axis Fixed Limits

Allows you to define fixedaxis limits on the display, as shown in figure 4.14x artdey/

axis fixed limits settings defimkat happens when you click the fixed limits button on the
data window tools. Fixed limits allow data to be viewed in a consistent way, regardless of
the actual limits of the data.

Display Data Colors Hide/Remave X fuds Direction X fuis Fixed Limits ¥ Loz Ticks
Fixed Display Limits for the Y Axis
Low Absorhance 01 Low Foced Display Limit for Absorbance

High Abzorhance 1.0 High Fioced Display Limit for Absorbance

Low Transmittance |0.0 Low Foced Display Limit for Transmittance

High Transmittance |120.0 High Fixed Display Limit for Transmittance

Low Singlebeam 0.0 Low Ficed Display Limit for Singlebeam

High Singlebeam 60000.0 High Ficed Display Limit for Singlebeam

Fixed Scaling [ Click to Apply | Apply the Fixed Scals options {or use the display icon)

Figure 4.14  Y-Axis Fixed Limits
The tab consists of six edit boxekich hold the fixed limit values for the low and high

display values for absorbance, transmittance anebsmugielata. &K/ick to Apply button
executes any changes made.

Y-Axis Ticks

Allows you to set-gxis tick marks in a manm@alogous to theakis ticks tab detailed
above. The Mxis Ticks tab is shown in figure 4.15.

Display Diata Colors Hide/Remove X Awiz Direction ¥ fuis Foeed Limits X Pz Ticks Y Pods Fived Limits
Set Y Axis Tick Marks

Auto-Tick Automatically place tick marks. F checked, the next 2 settings are ignored.
Tick At 0.0 Place a tick mar at thiz posttion, only if Auto-Tick is unchecked

Tick Every (1.0 Place tick marks on this interval, only f Auto-Tick is unchecked

Tick Marks | Clickto Apply | Apply the Tick Mark Settings

Figure 4.15  Y-Axis Ticks

As before, thelutfo-Tick checkbox overrides any subsequent settings.

Plot Labels

35



Display | Data Colors | Hide/Remowve | X fuis Direction | X fuis Fixed Limits || X Awis Ticks | Y Auwis Foed Limits | Y Awis Ticks
Plct Labels

Aitomatic Labels Automatically Label the Data Flot. f checked, the nexdt seftings are ignored.
# iz Label X Audis Label Label the X axis of the data plot with this

Y Awis Label Y Auis Label Label the Y ais of the data plot with this

Plot Title Title Title the data plot with this

Plot Labelz Click ta Apply Apphy the Plot Label Settings

Figure 4.16  Plot Labelk
Five options exist in th&/ot Labelsoptionsd

1. Automatic Labels A checkbox allows automatic labeling of axes, ignoring the
settings below.

2. X Axis Label Title for the Xaxis
3. Y Axis Label Title for the Yaxis
4. Plot Title: Title for the whole plot
5. Plot Labels The Click to Apply button executes the plot labels for the
activeWorkspace
Printing

The Printing tab enables print options for the workspace to be set, as shown in figure 4.17.

Dizplay Data Colors Hide/Remove X fods Direction X Bods Fixed Limits ¥ Mg Ticks Y Auis Fixed Limits Y Az Ticks Plot Labels

Print Settings

Black on White [] Print black on white, ignore colors

Pen Width 2 » | The pen ling-width for printing {and exporting graphics)
Two Pages O Use two pages forthe spectrum and report

Print now Click to Print Print the cument data window

Figure 4.17  Printing tab options

The Black on White checkbox may be checked to select black on white printing, with
colors disregarded. The drop down menu laBeedVidthis used to select the weight of
the lines representing the data. The workspace may be sent to a prinker Q&wyd

Print button.

The subsequent options available onQfgp/ay menu are also accessible via two other

methodsd the Sefupmenu item on th&@ptions menu, and th&raphic Contro/buttons
underneath the display area ofltV@kspace
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Reports

Hide/Remove | % Asis Ditection | Awis Finsd Limits | ¢ 4is Ticks | ¥ Ais Fined Limits | ¥ Auis Ticks | PlotLabels | Printing | ‘Heports

These parameters control saving of reports

“where to put reports | I 'Report Storage Directaony’ ﬂ Reports can be put in the zame directary as the

Report Starage Directary reports - || Put reports here if "Where to put reports’ is not e

Haow to name reports | Time-Stamped ﬂ Reparts can be named after the zample filename

Open repart in Word Processor v Launch the program aszociated with rtf files whe

The Reports tab controls how and where reports are saved to disk. Some of the tools in

Essential FTIR generate information that can be used to automatically create reports.

These tools wildl have a button | athiel ed O6RepoO
RTF format, which stands for ORich Text Forn
Microsoft Word, but more importantly, it can be read and written by Write, also known

as WordPad, which is installed with all windows systems.

1 Where to put repots. reports can be out into the Essential FTIR reports folder, or
can be stored in the same folder as the datafile used to generate the report.
1 Report Storage Directoryif the reports are not stored in the same folder as the
datafile, use this option telt Essential FTIR where to put the reports.
1 Howto Name Reports The choices are 6Sample Based
file will have the same base filename as the FTIR sample datafile used to generate
the rep®ttampedidmegi v e sameé based anthetonethes a f i | e
report was generated, and 6Ask the Usero
1 Open Report in Word Processomfter the .rtf file is generated, it can
automatically be displayed in a word processor. The word processor program that
is used depends on your system configuration, eFTIR merely launches the
program that Windows has associated with the .rtf file extension.

Display Modes

We now return to the discussion of tsplay Menu. After theSetupmenu item, the
next element ahe Disp/ay menu is the~ull Screenoption. Clicking this option toggles
between docked and full screen display of the active workspace.

The Autoscale menu item automatically sets the display limits of the workspace to
en®mpass all points of the active spectrum.

The Autoscale Yoption expands theaxkis to encompass all data without alteringabies x
display settings.

The Fixed Scaleoption sets the x dny axes to the limits specified in Mxdxis Fixed
limits and Y-Axis Fixed Limits on the Sefupdialogo see figures 4.12 and 4.14.
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The final four options concern the way in which active data are displayed in the workspace.
SelectingDverlayresultan spectra being plotted on commoandy axesd hence they are
overlaid, as illustrated in figure 4.18

502 _Blppm .spc: ag4 0.5cm-1,64sc,100.000C, 1.0003atm, 8.550M, c4f6 hd £
06|
0.5
0.4
8
2
2
S 0.3
4
<z
0.2
0.1
00 ettt e il bty
4000 3000 2000 1000
- Wavenumbers
QO HOE Ol & |7 502 50ppm.spe: ag4 0.5em-1,64sc,100.000C,1.0003atm,8.550M, c45 |l

3270963 0330 il H - A b vapddbIS E@L“,JLJL: é
Figure 4.18 Data in Over/ay display mode

The Stackedoption displays the data vertically stacked sets of coordinaktesyrasns
figure 4.19.
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Figure 4.19 Data in Stackeddisplay mode.



Displaying the data iSuperimposemode matches theaxis magtude of all active data.
This feature is useful for comparing spectra collected at different path lengths or
concentrations. An example is shown in figure 4.20.

502 _Blppm .spc: ag4 0.5cm-1,64sc,100.000C, 1.0003atm, 8.550M, c4f6

M YT . o
e T o LJ&
1000
Wavenumbers
QO HOE Ol R |7s50250 ag4 0.5cm-1 64sc,100.000C, 1.0003atm, 8 550 |

132M2 0152 Dl IH - @\M b vaphd#dbIe I_,JL_J__E]JLQ
Figure 4.20 Data in Superimposaisplay mode

When viewing data Buperimposemode, theaxis will automatically-seale as theaxis

limits are changed. For example, in figure 4.21 the area between 400A&A0cis

selected using the cursor in the display window. Notice that the visible absorbance features
are rescaled so as tnatch each others magnitude as closely as possible:-Narkislare

placed on thgraxis because they would only apply to the active sample, and may be
misinterpreted as they do not apply to the other spectra in the display.

502 _50ppm.spc: ag4 0.5cm-1,64sc,100.000C, 1.0003atm,8.550M, c4f&

(it oy {1k
i n‘/‘ it 'ﬂ\- ' “\”‘M-i
\ wwm“ i by i b
me‘m A r;l b"W‘*’N‘ \Wlm"l‘lu
1250 1200 1150 1100 1050
Wavenumbers
QO H®OEE Nl DO A |7 502_50ppm.spc: agd 0.5cm-1,64sc,100.000C, 1.0003atm,8.550M v

1165211 002 0 ibil IH - @\M dbvaphdeIe I_,JL_J__E]JLé
Figure 4.21  Superimposition with zoomed x-axis

SelectingPagedmode displays only the active spectrum in the workspace window. Any
spectra loaded into the workspace may be selected as active, either by selecting the file in the
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workspace browser to the leftthe display window, or by selecting it from the list box on
the display window or by cycling through the spectra in the workspace using the arrow
buttons. Paged mode is illustrated in figure 4.22.

502 _28ppm spc: aqd 0.5cm-1,64sc,100.000C, 1.0003atm, 8 550M, c4f6

"These buttons are
used to cycle
through spectra in
the currently active
workspace

=]
=1
I

Absorbance

3000 2000 1000
Wavenumbers
QB K O EE ] O] & 5 502_28omspe: agd 0.5cm-1,64sc,100.000C,1.00035tm,8.550M, c46 v

2292510 0097 Il O[Ok dbvapdeIe R LELDS
Figure 4.22  Selecting spectra for display ilPageadmode

The Change Display Unitsmenu item has a submenu:

Absorbance

Transmittance

Wavenumbers
Microns

MNanometers

These choices allow you to force conversion of all the data in a window to share the same
units, when such a conversion is possible. This is useful when you have a mixture of
absorbance and tsanittance data, or a mixture of data calibrated in wavenumbers and
wavelengths. Using these menu choices will convert all of the data in the window so they
can displayed on the same scale with the same units.

The Options Menu

The Options menu contains the interface for thefuypparameters. Selecting Setup from
the Options menu delivers the interface shown in figure 4.23.
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These parameters control data collection from the instrument

1
Siorage 2 | Resolution 05 w | The optical resolution of data collected from the instrumert, in wavenumbers
Repeat Sampling 3| Scans 1 The number of scane to co-2dd for sample data
Ingtrument 4 | Background Scans |8 The number of scans to co-2dd for background data
Display 5 | Gain Muttipls 10 | Tha instrument gain muttipls
)(.-"-.xis Diltec.tion 6 | Title Template 8SCANSsc 8GAINgn SREScm-1 8DATE &TIME, The template for generating header titles
¥ Fixed Limits -
Y Fixed Limits !
Plot Labels 8 [ Unda | Undo Changes to ll Parameter Fages
Prirting 9 [ Restore | Restore Factory Defaults
Miscelaneaus 10 [ Load ] Load Settings from Saved Disk Files
n [ Save ] Save Jettings to Disk
12 [ Lock ] Lock Settings to Prevent Chianges
13 [ Help ] Cisplay Help Page

Setup | Help | Workspace 1 | Background

Figure 4.23  Setupparameters

The Setupparameters are displayed asréaspace tab. On the left hand side of $eig/p

tab is a secondary menu. This menu comprises options for the collection of data, data
processing, instrument alignment, and data storage. In addition, options concerning data
display and printing are dable. These display options may also be accessed via the
Display settings (see figure 4.5).

The interface for th&efupmenu is located in the main window of S&uptab, on the

right hand side. This section of the tab is known #att¥neters Pag The appearance

of the particular page is dependant upon which option is currently selected as active. An
option is selected by leticking on that item in the menu. Once the desired set of
parameters is displayed, you may execute changes iardnosteps using the drop down

menus and edit boxes provided. Each parameter is placed on a numbered row, and we will
use these numbers to reference each parameter. For instance, in figureGa22 the
Multiple parameter is listed on row 5.

On each ofhe Parameter Pagesa series of options exist which are common to all pages.
We will deal with these options first. With the Collection option selected, as in figure 4.22,
we see that rows®13 are occupied by a series of buttons. The functionsefilttons

are:

3 [ Unda ] Undo Changes to all Parameter Pages
The Undo button rolls back all changes to parameters in the page since the last save.

g | Restore | Restore Factory Defaults
The Restorebutton rolls back all parameters in the page to factory default settings

10 | Load | Load Settings from Saved Disk Files

The Load button summons a dialog box used to locate and load a file contaiing pre
defined settings for the parameters on that page. The settings file i®rmatd see

Save
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11 [ Save ] Save Settings to Disk
The Savebutton enables you to save the parameters defined in that page to disk. The
parameters are saved imafile.

12 | Lock | Lock Settings to Prevent Changes
ThelLockbut t on toggles a o0saf a@ametars th¢hatpageasend of f
grayed out to prevent changes.

11 ( Help | Display Help Page
The Help button is used to display help topics relevant to the parameters page.

As the above buttons are common to all parameter pages, we will not refer to them each
time we encounter them, bedncentrate on elements unique to each page. Taking each
page in turn from top to bottom we have:

Collection

The Collectionparameters page is shown in figure 4.24.

1 These parameters control data collection from the instrument

2 | Resolution 05 | The optical resolution of data collected from the instrument, in wavenumbers
3| Scans 1 The number of scans to co-add for sample data

4 | Background Scans |8 The number of scans to co-add for background data
5 | Gain Multiple 10 ¥| The instrumertt gain muttiple

6 | Title Template 85CANSsc 5GAINgn SREScm-1 SDATE STIME, The template for generating header titles

8 [ Undo ] Undo Changes to all Parameter Pages

g [ Festore | Restors Factory Defautts

10 [ Load ] Load Settings from Saved Disk Files

1 ( Save | Save Settings to Disk

12 [ Lock | Lock Settings to Prevent Changes

13 [ Help ] Display Help Page

Figure 4.24  Collectionparameters
The parameters igue to the page begin on row 2.

2. Resolution Sets the optical resolution for data collected from an instrument. The
resolution is changed via a drop down menu and may take values'df32&cin

3. Scans Sets the number of scans to badaed duringhe collection of a spectrum.

4. Background Scans Sets the number of background scans to-aeédsml during

the collection of a background spectrum.

Gain Multiple: Sets the gain for the data acquisition.

Title Template: Sets the information to be recafdeto the spectrum file. In the

example given in figure 4.23 the number of scans, gain, resolution, date and time are

entered in the template.

oo
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Process

The Process parameters page is shown in figure 4.25. These gedtimgs fflee Fast
Fourier Transform (FFT), and control the processing of data from interferogram to a final
data type of your choosing.

1 These parameters control data processing J
2— Final Data Type | SingleBeam ﬂ Process sample data to this data type
3_ Starting Wavenumber |5DD.D From Oto 7833 wavenumbers. The first wavenumber value to save in the FFTd data
4— Ending Wavenumber |45DD.D From 0to 7899 wavenumbers. The last wavenumber value to save inthe FFTd data
5_ Zero Filing | 1 j Increase the resolution of the processed data through zerofiling
6— Apodization |triangle ﬂ The apodization function to use with the FFT
7 | Phase Comection | magritude || The phase comection method to use with the FFT
B— Advanced options Advanced... | FFT aptions that don't need to change often.
(9 |
? Undo Undo Changes to all Parameter Pages
T Restore Restare Factory Defaults
(12 | Load Load Settings from Saved Disk Files
T Save Save Settings to Disk
T Lock Lock Settings to Prevent Changes
E Help Display Help Page J
=
1 Advanced FFT Settings
2 Laser Frequency |D.53255 The frequency of the laser in nanometers (063932 to 062666 nm. default 0 .632593)
3 Laser Sampling Interval | 1.0 ﬂ How often samples are taken relative to the laser zero-crossings
4 Sampling Direction | Automatic Detection j Is data collected during forward or reverse miror travel 7
& Interferogram Symmetry | Automatic Detection j When the ADC is tumed on
[ Momalize Singlebeam [ Afterthe FFT, scale the singlebeam to nomalize it J
Figure 4.25  Process and Advanced Proceparameters

Parameters unique to the page begin at row 2:

2.

Final Data Type Sets the level of processing of the data. The data type is
selected from a drop down menu, in a hierarchy of increasing processing from
Interferogram, Single Beam Transmittanceor Absorbance

Staring Wavenumber Sets the lower limit of the wavenumber range to be
computed in the fast Fourier transform.

Ending Wavenumber Sets the upper limit of the waweaber range to be
computed in the fast Fourier transform.

Zero Filling: Sets the interpolation factor via a drop down menu for smoothing
of acquired data. The interpolation factor may take the values 1, 2, 4, 8, or 16.
Zero filling increases the resimntof the data by Fourier interpolation.

Apodization sets the type of apodization function to use in the fast Fourier
transform to remove truncation artifact3riangle, Boxcar, BeetrNorton

Med, BeerNorton Weak, BeerNorton Strong, Happ-Genzel, Bessel,
Cosine, BlackmanHarris 3 Term and BlackmanHarris 4 Term are
selectable via a drop down menu.
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7. Phase Correction.: Sets the type of phase correction function to be used.
Mertz and Magnitude are selectable via drdgwn menus.

Advanced Process Parameters are accessed by

1. Laser Frequency: Used to define the nominal frequency of the HeNe laser
used as a clock in a Fourier transform infrared spectroréteactual laser
wavelength will remain unaffected by any changes tasee Frequency
parameterd historically this number was manipulated to correct for shifts in the
x-axis. It is recommended that &iehifttool is used for this purpose.

2. Laser Sampihg Interval: The available settings are 0.25, 0.5, 1.0, 2.0, 4.0 and
8.0. The bandwidth (full spectral range) of the interferogram data is determined
by the Laser Frequency and the Laser Sampling Interval. For instance, if the
laser frequency is 0.692¢he wavenumber bandwidth is 10000 / 0.63299 / 2,
or 7899 cnl (the division by 2 is called for by the Nyquist theorem). However,
if data is sampled more often, say twice every laser cycle, the bandwidth is twice
that, or 15798 cih. The value of (2corresponds to taking 4 samples every
laser cycle, 0.5 to 2 samples, 1.0 to 1 sample, and so on.

3. Sampling Direction: The available settings akuifomatic Detection,
Forward, Reverse, or Both An infrared spectrometer can take data when the
mirror is m@ing forward, backward, or in both directions. Essential FTIR will
automatically detect when the data-Biictional (Both) or not. In the case
where the data is notdbrectional, it is assumed to be Forward. This setting is
can be used to manud#yl the program how to handle the data. After the FFT
is done, the audit trail will contain information about what the software used for
interferogram direction.  When collecting and processing data from an
instrument, this setting is typically takemfitbhe instrument and such an
instrument setting will ovade whatever is specified here.

4, Interferogram Symmetry: The available settings adetomatic Detection,
Single-Sided and DoubleSided Single sided interferograms are sometimes
call ed oasaynmmatouibd e si ded O6ésymmetric.
initiate data collection such that the ZPD is placed in the middle or near the
beginning of the interferogram. This setting can be used to tell the software how
to handle the data, because siagd double sided interferograms are apodized
differently. Like the Sampling Direction setting,, the audit trail will contain
information about what the software used for interferogram symmetry. When
collecting and processing data from an instrumengeting is typically taken
from the instrument and such an instrument setting wilkideewhatever is
specified here.

5. Normalize Singlebeam:Af t er the data is FFT&d, som
data by the inverse of the number of FFT points. &tiiagis here so the you
can produce data compatible with data from other software.
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Align

These settings determine how data is displayed whéfgthmode of data collection
is used. Align mode is used to help tune tmstiument to maximize the signal
throughput. Thed/ign page is shown in figure 4.26.

1 These parameters control the display during instrument alignment
2 Align Resalution 0.5 » | The resolution to use when running Align
3 Show Volts [] Show Voltages instead of ADC counts during alignment
4 Feaktn-Feak Volts 5.0 The peakto-peak voltage value of the instrument
E
B IIndo Changes to all Parameter Fages
7 Restore Factory Defaults
2 Load Settings from Saved Disk Files
g Save Settings to Disk
10 Lock Settings to Prevert Changes
1 Display Help Page
Figure 4.26 Align parameters

The parameters fat/ign mode begin at row 2.

1. Align Resolution. The resolution used when aligning the spectrometer is
selected from a drop down menu. The resolution options are identical to, but
independent of, the resolution settings for data acquisition detailed in the
Collectionparameters page.

2. Show Volts A chek box toggles between displaying voltage or atigitad)
converter counts. These numbers relate to the magnitude of the interferogram.

3. Peakto-Peak Volts Sets the peak to peak voltage for the instrument. This
number is needed to convert ADC countgdtis As with option 2, this range
is proportional to the magnitude of the interferogram.

Storage

The Storage parameters page is shown in figure 4.27

1 These parameters control saving of collected data
2— Save these Sample Data Types abz, trr, zbm, ifg - | "w'hich Sample data types to save
3— Save these Background Data Types [zbm. ifg - | "Which Background data types to save
4_ Root Storage Folder Lk, - ||Where to put collected data
5— Time-Stamped Folders [ Store data i time-stamped sub-folders of the oot storage folder
E— Enable Backups [v Enable autormatic backup of collected data
?_ Root Backup Folder backup - ||'w'here to put backup data [if backups are enabled)
S— File Maming Scheme | Sequentially Numbered j How ko name newly collected files
9 |Filename Prefis |mf5 Prepend this to all new filenames
10 |Filename Seed Seed iz 5395 - || Starting number for zequentially numbered files
T Prarmpt Far Filename [v gk the user where to save the data after data is collectad

Figure 4.27  Storageparameters
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The storage parameters begin at row 2.

2. Save these Sample Data Typefffers the choice of saving any of four kinds
of data. On the right of the row, notice the edit button labeledhnat
periods € ). Clicking this button summons a dialog containing four check
boxes. These are labeldsorbance Transmittance Single Beamand
Interferogram.  Checking/nterferogram, while leaving the other options
unchecked, will save only the raterferogram to disk. Adding tl&ng/e
Beamoption will additionally save the Fourier transform of the interferogram to
disk. Checking th&ransmittance box will enable saving of the ratio of the
single beam against the current or selected backgré&imally, and as is
recommended, if all boxes are checkedAthsorbancespectrum (negative
logarithm of the transmittance spectrum) will also be saved.

3. Save these Background Data TypesWhen recording background spectra,
two options are available for dsterage. These are Interferogram and Single
Beam. Again, it is recommended that all data types be saved to disk.

4, Root Storage Directory Defines the default directory to which data is saved.
Clickingt he edit button (€é) summons a dial oc
a folder for data collection.

5. Enable Backups Toggles on or off automated backing up ofdlste line 6.

If backyps are enabled, new data is automatically copied to the backup directory
as it is generated.

6. Root Backup Directoryy Enables you to set the directory for backups of
collected data. This may be on a different drive from the original data, thus
providing isurance against disk failure.

7. File Naming Scheme A drop down menu allows specification of the system
for naming consecutively collected files. Three options are adailapie
Stamped where files are named according to the time of acquisition (on the
computer clock)Sequentially Numbereq where each file is named with an
number which is incremented each time a spectrum is acquired, and
Sequentially Numbered in 8.3 Formajf where the incremental numbering is
observed in accordance with the old DOS format. This results Hoheagddter
filenames (padded with leading zeros) and three character file extensions, hence

the term 8.3.

8. Filename Prefix. The editable text box in row 8 accepts a string, which is used
asa prefix for file names, unl ess the
Stampedd For instance, if the fil ename
6Sequentially Numbered in 8.3 Format 0,
second 0Oabds6@n0 00 20,

9. Filename Seed Provides the starting number for sequentially numbered data
files. Note that if the 8.3 format detailed in option 7 is applied, an absorbance
file with the 08800.abd106 will become

10.  Prompt for Filename Checking thibox instructs the program to offer a file
naming and saving dialog box after each data file is collected.

The Storagesettings collectively control the names of acquired data files. As an
example, consider the results of settings where optienset & Sequentially
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Numbered in 8.3 Formatoption8i s set t o09iost essettd ,t oo & 1ido nand
is set toUse .spc Extension The name of the fourteenth file acquired under this
scheme would be: test0014.spc

Repeat Sampling

The Repeat Sampling parameters page is shown in figure 4.28.

1 Theze parameters control frequency and duration of repeat sampling
2— Sample Fast v Sample az fast as possible; ignore Sampling Frequency
3_ Sampling Frequency |DD:DD:I35 Start & sample thiz aften [HH:MM:S5]; only if 'S ample Fast' iz unchecked
4_ How long to sample | Forewer j Howw many repeat samples to collect
5— Sampling Duration |DD:DD:DD Collect sarmples for thiz long [HH:MM:S5]; only if How long to zample’ is Time-imited'
Ei— Mumber of Samples |1 0 Collect this many zamples; only f 'How long to sample’ iz 'S ample-limited’
?'_ Max Spectra |5IJ The masimum number of zpectra in the collection window
8_ Save to a multfile [w Save the data into a GRAMS multifile
Figure 4.28 RepeatSamplingparameters

The Repeat Samplingparameters begin on row 2.

2. Sample Fast Collects spectra immediately upon finishing the previous
collection, regardless of other settings specifying wait times.
3. Sampling Frequency The edit box is used to specify a time interval for

sampling. The interval mayibgeut in an HH:MM:SS format, where HH is
hours, MM is minutes and SS is seconds. This parameter is ignored if the
check box in line 2 is selected.

4, Sample Forever Instructs the software to continuously sample indefinitely.
This command will override tbentents of line 5.
5. Sampling Duration An edit box in HH:MM:SS format allows specification

of duration for sampling. The instrument will sample continuously according
to the Sampling Frequencyparameter until the duration is reached. This
parameter isverridden by the previo&ample Forevecheck box in line

4.

6. Max Spectra. During Repeat Sampling, every spectrum is displayed. When
collecting hundreds, or even tens of thousands of spectra, the program
would quickly run out of memory unless the nurobespectra held in
memory is restricted. This setting determines the maximum number of
spectra that will be displayed at one time. In the figure, the setting is 50.
After 51 spectra are collected, tPiesdectra will be removed from the
display so thathe 51 can be displayed. This setting does not have any
affect on the saving and storage of data, only on the display of the most
recent data.

Instrument

The Instrument options are shown in figure 4.29.
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1 Provide information about the instrument
2 Instrument | MIDAC Dual ADC PCMCIA » | The model of instrument this software is intefaced to
Figure 4.29  /nstrument options

Only row 2 catains instrument options. The drop down menu contains a list of
instruments with whickssential FTIR is compatible. Drivers will be provided if a user
requires an interface with an instrument not on the listE/fiéator option may be used

to gain faniliarity with the software while not connected to a spectrometer. The list of
instruments may vary depending on the type of instrument you have and the way the
instrument is interfaced to the computer.

The next five options on the medWisp/ay, X-Axis Direction, X Fixed Limits, Y Fixed
Limits and Printing are discussed in detalil in tvgp/ay section, from figures 20&.21.

Miscellaneous Options

The final option we are concerned with in this section is the miscellaneous parameters.
These parameteare shown in figure 4.30.

1 Miscellaneous program control settings that don' fit elsewhere

2 Time Format EHAMES The template for displaying time of day. See Python stritime() docs
3 Date Format mSds Y The template for displaying dates. See Python strftime() docs

4 | File Associations | Click To Set | Set the windaws file assocations for spectral data to this program
5 Check at Startup Check file associations when EssentialFTIR starts

& Startup Help Show a help screen when the program starts up

7 Startup Help Screen |getting_started - | Digplay this help screen at startup

Figure 4.30  Miscellaneousparameters
The Miscellaneous options run from row 2 to row 7.

2. Time Format The format in which the time is displajyseée table below.

3. Date Format The format inwhich the date is displayi@see table below

4. File Associations  Clicking this button summons a dialog box containing-check
boxes. These boxes are used to select file extensions that you wish to associate with
Essential FTIR. When a file is associateth Essential FTIR, then double
clicking that file in Windows explorer will open the file &ssegntia/ FTIR, in an
manner similar to .doc files being associated with Microsoft Word. This integration
with Windows greatly extends the power of the gmagrand it is highly
recommended that you associate all spectral data filesseitiva/ FT/R.

5. Check at Startup  This checlbox is used to select whethessential FTIR
should check file associations each time the program is started. It is reabmmende
that this box is left checked.

6. Startup Help This checlbox selects whether-e/p workspace window is
summoned upon startinfgssential FTIR. If the box is left unchecked then no
help page will be shown when starting the software.
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7.

Startup Help Seeen The edit buttond ) is used to choose which help page is
loaded upon starting the program, assumin§téare/jp Heljpcheckbox in row 6 is
selected. This option enables customization of the information shown to you on
starting Essentid@f7/R. The Relp pages are in the standard HTML format. With
this option the software can be customized to display information specific to the site
or application.

The date and time formats may be set using the scheme shown below, in conjunction with
options 2 and 3.

%a
%A
%Db
%B
%cC
%d
%H
%l
%)j
%m
%M
%p
%S

%U
%w

Locales abbreviated weekday name.

Locales full weekday name.

Locales abbreviated month name.

Locales full month name.

Locale's appropriate date and time representation.

Day of the month as a dealhmumber [01,31].

Hour (24hour clock) as a decimal number [00,23].

Hour (12hour clock) as a decimal number [01,12].

Day of the year as a decimal number [001,366].

Month as a decimal number [01,12].

Minute as a decimal number, $90.

Locale's equivalent of either AM or PM.

Second as a decimal number [00,61].

Week number of the year (Sunday as the first day of the week) as a decimal
[00,53]. All days in a new year preceding the first Sunday are considered to
week O.

Weekday as a decimal number [0(Sunday),6].

Week number of the year (Monday as the first day of the week) as a decima
[00,53]. All days in a new year preceding the first Sunday are considered to

%W week 0.

%X
%X
%y
%Y
%Z
%%

Locale's ggropriate date representation.

Locale's appropriate time representation.

Year without century as a decimal number [00,99].

Year with century as a decimal number.

Time zone name (or by no characters if no time zone exists).
A literd "%" character.

TheTools Menu

The 7ools menu contains thessential FTIR features which give the program its power.
The Tools menu is shown in figure 2.31.
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Tools Help
Show /Hide Toolbox

Data

Manipulations

Conversions & Corrections
Analysis

Synthesize [ Edit Data
Advanced

L . A .

Figure 4.31  Toolsmenu

The Toolboxesand Tools presented by th€oo/s menu may be accessed either using this
menu, or by using thBoolbox Selection Window. The methods of access are equivalent,
though there are differing schools of thought on which method is more intuitive. The menu
system is a familiar feature of softwanming on Microsoft Windows systems, and many
users find that this familiarity allows them to feel comfortablé&Esgtntia/ FT/R more

quickly. However, th€oolbox SelectionWindowis designed to make all tools accessible

with a minimum of mouse movemeand once the you are familiar with this interface it is
usually the faster method of access.

As with other program features where redundancy is employed in an effort to provide you
with the most intuitive and comfortable access options, we must ofaiee concerning

which section is most appropriate in which to present the features. As it will be necessary to
present a section on tlieolbox Selection Windowwe will provide a detailed description

of all 7Toolboxesand Tools in that section. Thenly feature unique to the Tools menu is

the Show/Hide Toolbox option, which allows toggling of the Toolbox selection window.
This feature may be used to create more room at the bottom of the screen for tools, if you
intend to access features solelygubki® menu bars.

The Help Menu

The Help menu is shown in figure 4.32.
Help
Help Index Ctrl+H %
Submit Bug Repaort
Activate License k

Check for Mewer Version...
Vigit EzssentialFTIR. com
About

Figure 4.32  Help menu
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The Help menu provides a number of features. The first item on the merteg/the

/ndex, allows you to display a page contaibvmks to instructions and information on the
functions of Essenti al FTI R. This Help is
in the standard Windows help file viewer:

£
& & o

Hide  Back  Print  Options

M
Conterts | |ndex | Search ]
e | st Getting Started
2] Product Dverview
9] Installation
-1 [[]) Getting Started
+ @ TheEssertid| | | The Essential FTIR Main Window
+ @ Workspaces
9] Creating and*
+ @ The Essential FTII| | | When starting the program you are presented with the Essemtial FTIR front end, which
+ @ Tooboses and Tel | | we will refer to as the Desictop. This desktop is illustrated with its defanlt settings in
+ @ Tutarial figure 3.0.
T Fruental I .70 Bulkd £1 Liceriod 1o Stwe Ploseman. 317 doy et -0k
EssentialFTIR :
Getting Started with Essential FTIR
..:.h — - ™ l‘. T T - a . [ —— [
_ ] o~ get—" m— v
£ ¥

Figure 4.33  The Help File.

The Submit Bug Reportoption may be used should you encounter any irregularities or
problems withEssential FTIR. The computer used must be connected to the internet in
order to use the option. This featuleved the producers to react quickly to any problems.
The Activate Licensefeature is used whenever a user needs to upgrade a license for
Essential FTIR o for example, when switching from a trial version to the fully licensed
product. Two options exist for activati@rnternet Activation or Manual Activation.

These options require a user name and a code for activiitese will be provided to
license holders.
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The Check for Newer Versionoption contacts thefssential FTIR website d
www.essentialFTIR.conto determine if a later version of the program is available, and if
such a version is found you will be prompted to download and install the updated version.
This will not aféct any previously collected data. This option assumes that an internet
connection is present on the computer runasspntial FTIR.

The Visit Essential FTIR.com option may be used to connect to the offiEsdential
FTIR websited www.essentialFTIR.com which contains information and downloads
relevant to the program,

Finally, thedAbout Essential FTIR option provides information on version number, build
number, copyright and other information regartimgaftware.

Toolboxes and Tools

In this section we will examine the toolbox window. The toolbox window is pictured in
figure 5.0.
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http://www.essentialftir.com/
http://www.essentialftir.com/

D ata

File Erowzer
Dizplay Setup

File Firnder

File Corversion
Uszer Library Search
FOM Library Search
E=port Graphics
E=port Data

Saved Workzpaces
Header Information
Edit Title

Audit Trail

[« |

[netruments

bl anipulationz

Corveersions & Corrections

Analyziz
Synthezize / Edit Data

Advanced

Favarites

Figure 5.0 Toolbox window

The Toolbox window is the heart dssential FTIR. It is from this window that you yna

choose and apply many features to enhance, interpret and analyze spectral data. The
features offered by thBoolbox are also available from teo/s menu. However, the

Toolbox is designed to offer maximum utility with a minimum of cursor movement, and
many users find the Toolbox a more ergonomic way to access the tools offieseddz/

FTIR.

The Toolbox window organizes thBoolsinto categories. The categories are:

Data

Manipulations
Conversions & Corrections
Analysis

Synthesize / Edit Data
Advanced

Favorites

E g
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A oneline summary of the tool currently selected is displayed below thesedaptibas

case of the active tool shown in figuredit@ Data Browsert he summary reads ¢
the di sk f or 7Todbtotisseldctadlbg didking on tBeaapphnopriate tab in the

Toolbox Selection Window and each individu@bo/ is accessed by clicking on its label..

We will examine eadwo/box and its contents in turn.

The Favorites

The Favorites Toolbox gives a user a place to organize the tools they most often, and to

specify a particular tool that should be made active every time Essential FTIR is started.

Al so, the name OFavoritesfoforanndbttacbangEacth o
Tool so.

When you first open the Favorites tool box, yousde o ut t on | abel ed O6Add
this Tool boxod:

[rata

Inatruments

b anipulations

Converzsiohs & Corections

Analyziz
Synthesize A Edit Data
Advanced

Favarites

Add Toalz Ta Thiz Toolbas...
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Clicking the button will bring up this Dialog box:

{=4 Essential FTIR Favorites Setup |

Enter a new label for the Favorites
Toolbox here.

Label far the 'Favarites'Toolbox: IFaw:urites|

Ayailable Toolz, by Categaony:

Cateqary | Toolz |
FL-Diats

[+ Inztuments

[+~ Manipulationz

[+~ Corverzions && Corections
E

E

E

Check this box to hide all of the other
tool categaries in Essential FTIR

H- Analyziz
H- Synthezize / Edit Data
H- Advanced

The tool you select in this list will be
activated when Essential FTIR starts.

ta the tools pou wank o put infg

el
b ake this e at ztartup: I Mone ;I

v Hide other toolboxes so anly thiz group of taols is wisible.

k. Cancel Help |

Place a checkma®fies viorites T oolbox

Il n this next pictur e, ednkchangedmmemolsohave bebne O Fav or
selected by placing check marks next to them, and one of the tools has been chosen as the
startup tool:
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EEssential FTIR Favorites Setup

Label for the 'Favaorites' T oolbos: IStudent Lab

Ayailable Tools, by Categony:

Cateqgaory | Tools I

=-Data
e Browszer

- [ Dizplay Setup

- [ File Finder

- [ File Conversion

I1zer Library Search

- [ FOM Libramy Search

- [ Export Graphics

- [ Export Data

- [ Saved Workspaces

- [ Header lnformation

- [ Edit Title

- [ dadit Trail

[ Instruments

FTIR Spectrometer

“e O Select Instruments

[=- Maripulationz

- [ Fap

tanual B azeline Corection

- [t Baseline Corection

- [ Fit Bazeline

- [ 5 Shift

- [ Derivative

- [ FFT / Ratio

- [ Subtract

Smoothing

- [ Truncate

- [ ScaledDffset

- [ Interpolate/Decimate

- [ Match Spectra

[+~ Corversions && Corections

[~ Analysiz

- O Integrate

Peak Picking

: O tanual Peak Ficking
i [ bdeasire Peak s

Flace a checkmark nest o the tools you want bo put into the Favartes Toolbox

hd

b ake this tool active at startup: | FTIR Spectrometer

v Hide other toolboxes so anly this group of taols is visible.

k. Cancel

=l

Help |

The 6Favoritesd® button wi
havefive t ool R: SpFRTIt r omet er 0,

| di
6User

splay the | abe
Library Sear
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Correctiond, and OPeak Pickingo. I n additio
Spectr oanetwirldél tlme di spl ayed right away. Beca
button is checked, only these will be available.

Changes to the 6Favoritesdé toolbox require t
be applied. When you click O00K®& on the dialo
I x|

The changes will be applied the next time you skart Essential FTIR

e

When Essential FTIR is restartede toolbox will look like tis, and will start up with
the OFTIR Spectrometerd data coll ection tool
Student Lab

Uzer Library Search

FTIR Spectrometer

M arwsal Baseline Correction

Smoathing

Peak Picking

Add Tools To This Toolbos...
Help

The O6Favoritesd Tool iI's a way to tailor the

relevant to a particular task. It can make the software easier to use by gatheodsthe t
you use most often into one group.
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The Data Toolbox

The first Toolbox in the list is labelePata. The Data section houses all th&ols
concerning data location, data loading, @equisition, library searching, file and graphics
exporting and file header information. We will examine’eatim detail.

File Browser

The first 7ool in the Data Toolboxis theFile Browser which is shown together with its
associatedool/ Parameers Windowin figure 5.1.

Data

] m Add to Cument Window | | Add to New Window | |Add to Bookmarks Help
B WY i | |
Collzct New Datz N Name 3 502_100ppm spc: ag4 0.5cm-1,64sc,100.000C,1.0003ztm,8.550M, c4i6
Diplay Setuo i Carbon Monmide 0204
- (g i Cnide
e Finder B Niracen Do i
o ol | g Selected data file
Fie Conversion [ Sufur Divice z
- H shown here
FOM Lrary Search & @ an ® o
e e/ 502_100ppm:s 2 o
|er Library Search . (2507 At
Curinst mbine (21502 50om.sdw 0.054 i N
Manipulations ¢ - ; " |, . oy
Conversions & Comections T T T T
= [ Explore from here l 4000 3000 2000 1000
el Wavenumbers
Syrthesize / Edit Data l Browse Dialog.. l 1216.385  0.240 1'".'[ i‘é u' ig v

Advanced

Figure 5.1 Parameters for theFile Browser Tool/

In figure 5.1 the extreme left of the window is taken up Wyaiae7oo/box The central

portion of the window is occupied by thée Browseritself. This tool allows you to
browse files in a way familiar to most users of Microsoft Windows. By selecting a drive
either a local disk or removable voldnaed navigating to the desired folder the data may

be loaded directly into the actierkspace If no Workspaceas curretly open then one

will be created. Two additional options exist for navigation, you may eithe Expéotae

from Here button d which launches the Windows file brovéser by clicking th&rowse

Dialog button, which summons a traditional Microsoft Wimds oopen fil ed di
single click on a recognized data file displays that file in the browser pane on the right of the
window. The data file may be loaded intoMwmekspace either by clicking thddd to

Current Windowbutton, or by doubtelickingthe data file. Additionally, the selected file

may be loaded into a ndorkspaceby clicking theddd to New Windowbutton.

Multiple files may be selected in the standard méanmerholding theShiftkey while
selecting the first and last files,far,if the desired files are discontinuous, by holding the
ctrlkey while selecting the files. The multiple files selected may be loadedlimkinght

on the files and selecting either tbad all selected files in a new windowr Load all
selected fies in current windowoptions from the context menu. THAed to Window
buttons function as normal.
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The directory may also be labeled as a favorite by clicking Adattie Bookmarks
button. At the top of the File Browser are three tabs. By difaditst tab is activ@ethe

Browse Filestab. The second option is thead Files from Bookmarkstab, shown in
figure 5.2.

AL ¢

Mame

+- Recenthy Visited
Bookmarks
Collection Directony
Data Dlirectony
Libraries

|

[ Explors from here ]

[ Browse Dialog... ]

Figure 5.2 Load Files from Bookmarkstab

The tab displays a list of options for browsing, including afisb&inarkedfiles, defined
using theddd to Bookmarksbutton described above.

The third option available is thianage File Filterstab, shown in figure 5.3.
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O m| T |

Dezcrption | Filterz

L &l Files )

S5F * ssf

Midzcan BIM * bir

M atfile * mat

" arian & Digi-Lab *bzp

"WinFIRST Library * rds

Buck *.zoh

S adtlerLibrany *.zm

HF IRD Chromatogram *.cgm

SpectrallD * gl

Analect * aif . azf *.bkh

Cronic *.zpa

(3 azmet * zpe “ref "blkg

O Jasco R

Interzpectium * zpe

B ruker L R Bl el
Spectacle *irs

Perkin Elmer *ap "asc

WinFirst *.abs ".ras ".ifg ".igm ".sbm *.bkg
Abzorbance *.abs ¥ _abz.zpc

Tranzmittance *bin "raz " _tin.spo

Single Beam *.zbm ".sb * _sbm.zpc ".rsb * bk
Interferogram *.ifg *.igm *.nif *.big

GRAMS SPC * spo

Jzamp-Di o s

AllASCI *.cay bl "y Y asc pm Tt
.| | i

Figure 5.3 Manage File Filterstab
This option allows the you to filter the files displayed in the browser window by format. As

in most cases it would be counter productive to list files not compatiblessetitia/
FTIR. A list of file formats is displayed, sedetda a checkbox next to each format.

Collect New Data

The Collect New Datafeature is thgoo/ used to acquire spectra on a Fourier transform
infrared spectrometer. The associated parameters window is Sty 5.
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Stark g Backaround  Sample ¢ RepeatSample ¢ Align

Background S pectrum: | Last Collected Background ﬂ Browse. ..

Collection ]F‘rocess ]AIign l Storage l Repeat Sampling l | ristrurnemt l

Resolution | a0 ﬂ The optical resolution of data collected fram the instrumert, in waverumbers J
Scans 1 The number of scans to co-add for sample data

Background Scans |‘I The number of gzans to co-add for background data

Gain Multiple: | 1.0 ﬂ The ingtrument gain multiple

Title Template |$SD’-\NSSC $GAIMan $REScm-1 $DATE $TIME The template for generating header titles

Figure 5.4 Collect New Dataparameters

The parameters window consists of six tabs:

Collection
Process

Align

Storage

Repeat Sampling
Instrument

= =4 =4 -4 4 -4

TheseCollection parameters are also available for editing vigettwpselection from the
Optionsmenu. These parameters are described in detail in chapter four, from figure 4.23 to
figure 4.28. Before beginning a collection, it is important that the desired parameters for
these six sets of options are configured, either using the tabs proftidedtbe menu

system described in chapter four.

Though the collection parameters are available through the menu system, in order to collect
spectra, th&€ollect New Datatool must be used. Figure 5.5 showsCwiect New Data
controls.

Start (« Background ¢ Sample © RepeatSample © Align

Figure 5.5 Collect New Datacontrols

The controls consist of &fartbutton, a series of radio buttons, a background spectrum
drop down menu, &rowsebutton and a/elp button. At this stage, it will be helpful to
briefly summarize the steps involved in colleatilid) FTIR data.

1 A background spectrum must be collected. FTIR is a single beam technique;
therefore background data is needed in order to interpret the sample data. This is
apparent from BeerTo=sl,/|l,avkereT isvthe fiadctio f t at e s
infrared energy of a given wavelength reaching the ddteistdhe background
single beam spectrum dnsl the sample spectrum.

1 Depending upon the final data type selected fron®dection parameters, the
interferogram may be Fourier transfednfrom the time domain to the frequency
domain to create a single beam sample spectrum.
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1 The ratio of the single beam sample spectrum and the background spectrum may
then be computed to give the fractional transmittance spectrum.

1 Finally, the negativegarithm of this transmittance spectrum may be computed to
give an absorbance spectrum. The absorbance spectrum is linearly related to the
concentration of absorbing species whereas the transmittance spectrum is
logarithmically related.

A background sgé&rum is collected by selecting Baxkgroundradio button and pressing

Start A previously saved background spectrum may also be loaded from disk using the

Browsebutton. Once the background single beam spectrum is collected, and the final data

type (nterferogram, single beam, transmittance or absorbance spectrum) is selected, the
radio buttons should be used to select elfl@mpleor Repeat Sample The repeat

sample parameters may be set as shown in chapter five. An example of the use of the
Collea New Datatool is given in the chapter six tutorial.

Display Setup

The Display Setup Toofis identical to that detailed in figures 4.5 to 4.16. Please refer to
this section of the manual for information on flaa/.

File Finder

The File Finderis, as its name implies, a method for searching disks for specific files or sets
of files. The parameters window for the File Finder Tool is shown in figure 5.6.

‘wildoards: I * e LI
Containing Text: Iacid x| (optrona)
Starting Directary: |E:JDocuments and Settingzall Uzers/Documents/EFTIR /data LI Browse. .. |
Start Search | W Include Subdiectaries [~ Search Curent Results Only [ Reverse Search
Add to Current Windowl Add to Mew Window Export Help |

datab100C2401 d=: of3caf, amb, 100pprm.m vs 3k B0n-cdacid & Blizo-c4

[ C:A\Documents and S ettins\AII UszershDocuments\EFTIR datahb0_MC4. dx
CADocuments and Settingshall Usersh\Documents\EFTIRYdatahCol 24.dx

0.2+

|

DD_ L T T T T
4000 3089 2000 1000
avenumbers

518805 0019548 0 M 11 T~ S ~

Abzorbance

Figure 5.6 File Finder Tool

The Tool has three main parts. In the upper portion ofAfeFinder window are three

drop down menus for the entry of wild card characters, text and the directory to search. On
the bottom left is a browser, used to select files identifiedd®atbk. The display window

in the bottom right of the screen shows any file highlighted in the browser window.
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Addressing each of théle Findere | e ment s i n turn, |l et ds exam
menus. The firsd Wildcards d enables selection of file extensions to search for. In the

example used in figure 5.6 the file extensibrend .jdxare included in the searethich

are the file extensions used by JG@Mp The wildcard characters * is used to signify that

the portion in front of the file extension is not relevant. In the second drop down menu text

may be entered or selected from previous searches. This text is then included as part of the
search.The search iIs not case benhhbhi tbace dot hé At
0ACI DO . Entering text to search for is opt
find all files with the given extension(gg third drop down menu is used to select drives,
directories and folders for searching.e $&arch folders may also be specified using the
Browsebutton. This drop down list is pqopulated with bocknar k e d fSedrather s . | f
Current Results Onlyd is checked, then only
This provides a wapt narrow down the search wusing mul
Search® i s c h éaxnkteodtain the sdargh tefxtiale bsted. t h a t

Pressing theStart Searcfbutton begins the search. Subdirectories are included in the
search by checkingethhox next to the&tart Searcfputton. Once the search is concluded

the browser portion of the window is populated with a list of the files found. These may be
viewed in the display window by clicking once on theéviléiple files may be selected in

this list using the mouse in combination with the shift and control keyelectediles

found may be loaded to the actierkspaceby clicking theddd to Current Window

button, or loaded to a neMiorkspaceby clicking theddd to New Windowbutton.

File Conversion

The File Conversion Toolis a utility that enables you to change the format of data files.
The File Conversiorparameters window is shown in figure 5.7.

E Apply ;

Source of Data | Entire Directany s | What to "Fill List" with

Fill the list [ Click te Fil | Fill the “List of Files to Process
Diestination Eftir Test Data - || Directony to put the processed data in
Cver-Write Enable Over-Writing of existing files

File Type ASCIH Table {25V % | The format ta use for converting the files

List of Files to Process:

C:/autoqds/collect /06_07_24 1503_26_515%C0000001 abs
C:/autoqds/collect /06_07_24 1503_26_5153+CO0000001 fg
C:/autoqd/collect /06_07_24 1503_26_515+C0000001 sb
C:/autoqd/collect /06_07_24 1503_26_515%C0000002 abs
C:/autoqd/collect /06_07_24_1503_26_5153+CO0000002 fg
C:/autoqd/collect /06_07_24 1503_26_5153%CO0000002 sb
C:/autoqd/collect /06_07_24 1503_26_515%C0000002 abs
C:/autoqd/collect /06_07_24 1503_26_515+C0000002 g
C:/autoqd/collect /06_07_24 1503_26_515+C0000002 sb
C:/autogd/collect /06 07 24 1503 26 515°C0000004 abs
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Figure 5.7 File Conversionutility

At the bp of theFile Conversiormparameters window are five inputs. Taking each in turn:

1 Source of Data A drop down menu allows the selection of a number of options
for source data. You may chod3ek Files From Disk, All Visible Files In
Current Window; All files in Current Windowor Entire Directory.

1 Fill the list: The Fill the list button populates the window at the bottom of the
parameters screen with the chosen files. Pkt¥e Files From Disk or Entire
Directory options are chosen thelicking theFi/ the list button summons a file
browser dialog box.

1 Destination: The Destination option enables you to select a destination directory.
By clicking the edit butto@ () a browser dialog is summoned that allows selection
of a folder or thereation of a new folder to accept the incoming converted files.

1 OverWrite: A check box toggles between states ofwrigng any files of the
same name as the incoming files already present in the destination folder.

1 File Type.: Specifies the format tie result of the conversion. You may choose
between Galactic, Pertimer, JCAMMDX or ASCII formats.

File Conversion Example

1. Choose the Lpply |

File Browser} File Conversion

2. Pick the Source of the Data.

. Tool. Source of Data | Entie Divectory =¥ Whatto Fil List with

Dislay Set Filhe st T D - TR —— 3. Use Click to FII to refiesh the
File Finder Destnation  |delb - Rlegony o put the processed datain file lit.
’W T | Overwie T Enable Overswntng O emelagtls

User Libray Search File Type Galactic [ SPC \_'J*L}Te_format o use for conveting the fles

4. Pick a destination for the
converted files.

FOM Library Search
. j List of Files to Process: .
Eunee Grachics 5. Pick the format to convert |
Instruments J: Hemp/dulin 1002801, de the data files to. |
Maripulations J: emp/dxlib/150_PRSF.d

Canversions & Conections jj::mﬁj::::sgglggi?jﬂdx
Aralysis Jitenp/dulbABS02F 200 T
Synthesize JEdtData Ja’tempa’d:-cllba’ﬂPMSFdx
J: Hempddwlib/46_BC2FE.dw j
fidvanced
1. Select the File Conversion Tool in t

2. Pick the source of the data. The choices are:

"Visible Files inCurrent Window"
"All files in Current Window"
"Pick Files From Disk"

"Entire Directory"
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3.
4.

5.

6.

The 6Click to Fil!/ button can be used

Pick a destination folder for the converted files. In this case, note that the source
and destination are the same.
Pick the format the files will be converted to. The choices are:

"PE (.SP)"

"Galactic (.SPC)"

"JCAMP-DX (.DX)"

"ASCII Table (.CSV)o

Click OAppl ybo

In this example, a folder of JCanrX files is converted to Galactic .spc foat in
place, meaning the source and destination folders are the same.

FDM Library Search

The FDM Library Search allows Essential FTIR users to search unknown spectra
against FDM FTIR spectral libraries. arlfFDM library is not already installed on your
system, a trial library is available for downloadvwat.fdmspectra.cam

The FDM Library Search parameters are shown in figure 5.8.

Search ] [Ne;d Spemrum] [ Previous ] [ AT ]
Installed Librares: Status
L] FDM FTIR Specira of Minerals and Inerganic Compounds Trial Mode
FOM FTIR Spectra of Organic Compounds Trial Mode
O FOM FTIR Specira of Polymers and Polymer Additives Trial Mode
O FOM FTIR Specira of Sufactants Trial Mode

Library Spectra Search Hit List Text Search Settings Librany Info Licenszes

Entry MName

oo ACMITE IN KBR, NARSARSUK, GREENLAND: NMMH 55506

0002 ACMITE IN KBR, KANGERDLUASSUK, MEAR NARSSAQ, GREENLAMD: NMMNH 133746
0003 ALBITE IN KBR, VIRGIMIA: NMNH C5350

0004 ALMANDIME IM KEBR, ALASKA: NMNH 104450-7

0005 SYMTHETIC AMOMIDALUNITE, KROHM SAMPLE

0006 POTASSIUM ALUMITE IM KBR, UTAH: H& 5 255 B

0007 SYMTHETIC POTASSIUM ALUMITE IM KER, BETHKE SAMPLE

none SYRTHETI™ SOn I &l HIKITE [k KRR BETHKE SAMPIE

Figure 5.8 FDM Library Searchparameters
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The /nstalled Libraries window is visible toward the top of the parameters screen. This
window displays the FDM libraries available for searching. Each library may be toggled
between searchable andsearchable states using the chegkcorresponding to that
library.

Above the/nstalled libraries window are three buttons. TI&archbutton initiates a
search for the best match to the currently selected spectrum in tHé&/@disgzce under
the current parameters. Theext Spectrum and Previous button allow navigation
between spectra in the actiWerkspace

In the lower portion of the parameters window are six tabs.

The Library Spectra Tab

Pictured in figwr 5.9, the /brary Spectratab contains the list of compounds contained in
the currently selected library.

Librany Spectra Search Hit List Text Search Settings Library Info Licenses

Entry MName
" GLYCERYL MONOLAURATE
0002 GLYCERYL DILAURATE
0003 GLYCERYL MONOSTEARATE
0004 GLYCERYL DISTEARATE
0005 GLYCERYL MONOOLEATE
0006 GLYCERYL DIOLEATE
0007 GLYCERYL TRIOLEATE
0008 GLYCERYL MONORICINOLEATE
0009 GLYCERYL PHTHALATE RESIN, MODIFIED
0010 OLEIC ACID. POLYGLYCEROL ESTER
0011 POLYETHOXYLATED CASTOR OIL {20 MOL ETO)
0012 POLYETHOXYLATED CASTOR OIL {40 MOL ETO)

Figure 5.9 Library Spectraab

By selecting a name in this list you can see the corresponding spectrum in the current data
window. This allowsoy to browse through the data in the library like a reference book.
Only files contained in the library currently highlighted are displayed in the Library Spectra
tab.

The
O Nam

der in which the entries are odisplaye

or
ed column header s. The same is true of

Search Hit List

66



The Search Hit Listtab, shown in figure 5.10, displays the closest matches to the active
spectrum in the workspace. This list becomes populated when you glezsthatton.

Library Spectra Search Hi List Text Search Settings Library Info Licenses

Search results for 147a8ssB spe

Score MName Entry Librany

0.8418 ETHEMYLBEMZEME 050 FO'M FTIR Spectra of Onganic Compounds
0.6445 a-METHYL ETHENYL BENZEME 0n7 FDM FTIR Spectra of Organic Compounds
05174 FBROMO-1-PROPEME 0176 FOM FTIR Spectra of Organic Compounds
0.5025 {CHLOROMETHYL) BENZENE 0255 FO'M FTIR Spectra of Onganic Compounds
04346 CHLORODIPHENYLMETHANE 0245 FDM FTIR Spectra of Organic Compounds
0.4876 1, 1[THIOBIS{METHYLEME])] BISEEMZENE 0ge2 FOM FTIR Spectra of Organic Compounds
0.4854 BENZEMEMETHAMAMINE 0104 FDM FTIR Spectra of Organic Compounds
04778 TETRACHLOROETHEME 0543 FOM FTIR Spectra of Organic Compounds
0.4657 DIPHEMNYLMETHAMNE 0462 FO'M FTIR Spectra of Onganic Compounds
D464 (DICHLOROMETHYL) BENZEME 0352

Lo

FO'M FTIR Spectra of Onganic Compounds

Figure 5.10  Search Hit Listtab

There are four columns in the tab. The first is lal$#led? which provides information

on the quality of the match betweea spt r a . The ohito | ibrary
to this score. The order of ranking may be reversed by clicking on the arrow button on the
Scorecolumn label. The files in the hit list may be sorted by name, entry number or library,
by clicking orthe column headingThe significance of the number listed in Slvere

column depends upon the search algorithm used. The search algorithm is selected from the
Settingstab. In the example given in figure 5.10 the caretatefficient between the two

spectra is used as the ranking number, 1 being perfect correlation and 0 being no correlation.
The best match according to correlation coefficientasnie2hybenzene, or ortxglene.

Enhanced Scoring and Hit List Orcéring

The use of the FTIR search algorithms takés faem the literature creates results sorted
either for a maximum or minimum score. For instance, a perfect score with the Correlation
Coefficient algorithm is 1.0 while with other algorithms thedwest are minimal, i.e. close

to zero. To avoid this predictable and mildly confusing problem we have inverted the scores

from algorithms that are normally wuse mini
simply means bigger scores are betterandoser8d have to think about

The highlighted library spectrum and sample spectrum are displayed together in the
workspace shown in figure 5.11.
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147aBssB spe: styrene, EPA, 25C, 1atm, 1500 ppm-m

LU,

4000 3000 2000 1000
Wavenumbers
@ O L—l @ m '_ |“| | |5 14725s2B epc: styrene, EPA, 250, 1 atm, 1500 pom-m
4570375 0736 Ml T - dh A b vaddIe K ALEIDL S
Figure 5.11  Sample spectrum and best match from search

1

The second column in ti@earch Hit Listtab is labeledvame. The name of the file
corresponding to the ranking score is displayed in this column. The third column is labeled
Entry, and lists the index number of the spectrum in its library. The fourth column is
labeled./brary, and lists the FDMbrary containing the spectrum.

Text Search

The Text Search tab is shown in figure 5.12.
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[ Search ] [Nead Spec:trum] [ Previous l [ AT

Installed Librares: Status

[0 FDM FTIR Spectra of Minerals and Inerganic Compounds Trial Mode
FDM FTIR Spectra of Organic Compounds Trial Mode
[0 FOM FTIR Spectra of Palymers and Polymer Additives  Trial Mode
O FOM FTIR Spectra of Sufactants Trial Made

Library Spectra || Search Hit List ‘ Test Search | Settings || Library Info || Licenses

[] Search Within These Results [ ] Reverse Search

MName Ertry Library

(1.1-DIMETHYLETHYL) BENZENE D423 FDM FTIR Spectra of Organic Compounds
(1-METHYLETHYL) BENZEME 0718 FOM FTIR Spectra of Crganic Compounds
{CHLOROMETHYL) BENZENE 0255 FOM FTIR Spectra of Organic Compounds
(DICHLOROMETHYL) BENZENE 0352 FDM FTIR Spectra of Organic Compounds
1,141, 2-ETHAMEDIYL) BISBENZENE 0494 FOM FTIR Spectra of Crganic Compounds
1. 1-[0XYBIS(METHYLENE])] BIS [BENZEMNE] D825 FOM FTIR Spectra of Organic Compounds
11 [THIOBIS{METHYLEME]] BISBENZEME D262 FDOM FTIR Spectra of Organic Compounds
1,1-0XYBISBENZENE 0815 FOM FTIR Spectra of Organic Compounds

Figure 5.12  Text Searcitab

The Text Searchfeature allows you to find files in the FDM librarytainimg character

strings matching the search text. In the example given in figure 5.11 the search text is
Obenzeneo. The search then delivers the 1|
title. The search is not case sensitive. Two-bbrek are situated above the search results
window. The box labelegkarch Within These Resultallows you to conduct a search of

the files returned by theext Search allowing you to narrow the results of the search. The

box labeledReverse Searckxcluds files containing the search text and returns all files

where the search text is absent.

Search Settings
The Settingstab is shown in figure 5.13.

Librany Spectra Search Hit List Text Search | Settings Librany Info Licenses

Mumber of hits h0 [V] The number of hits to report

Search Algorthm | Comelation Cosefficient [V] How to search the librany

Region Search [ ] Search only overthe selected spectral region
Super Impose Supermpose Results (good for matching ¥ ranges)

Figure 5.13  Settingstab
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On the Settingstab there are thr@ews of options. The firét N\umber of hits d specifies
how many matching spectra are displayed. This number may be selected in multiples of 10
from the drop down menu.

The next option isSearch Algorithmny of the algorithms offered will perform a
satisfactory search. However, special situations exist where one algorithm may be favored
over another. The options available for selection from the drop down menu are

1 Correlation Coefficient 8 The productmoment correlation coefficient
between the library spectrum and the sample spectrum. This algorithm may be
employed even when baseline defects such as slope and offset are present, as the
method scores results by correlation. Correlationisnotaretave mr e of O b e s
fito, but an absolute value with statist:i
algorithm is the processing tifnieéis the slowest option available. The equation for
the Correlation Coefficients:

e xly- v)

r= " .
e —\2 .. —\2
Jalx-Faly-vf)
Whetre x andy are the data points on the sample and library spectra- and
bar andy-bar are the means of the data.

1 Euclidean Distance’ TheEuclidean distanckeetween two points. This
algorithm is recommended when sémng unknown mixtures, as it is not as
sensitive to differences in spectra as are other algorithms. Results for this
algorithm may not be produced by others. HoweverEthgidean Distance
method is slow, and may be inconclusive in the presence ofrimaskipe or
other defects. The equation Buclidean Distancas:

E = é ‘Xz _ yz‘
i=1

WhereE is the Euclidean distance a&handQ are corresponding points on
the sample and library spectra.

f Absolute Distanced A special case where the distance is considered to be an
unsigned scalar quantity. The absolute distance algorithm emphasizes peak heights,
and is the fastest algorithm. However, results may be inconclusive in cases where
search spectra have slopingliass. The equation fdbsolute Distanceis:
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A=a ‘Xi - Yi‘
i=1

WhereA is the absolute distance &adndQi are corresponding points on
the sample and library spectra.

1 Least Squaress Reports the best fit based on minimizing the sum of the squares
of the residuals. The equationfeast Squaress:

s=a (Xi - yi)2

i=1

WhereSis the sum of the squares of the residyalshe library data dx
is the sample data.

First derivative version of these search algorithms perform the same searches but with the
first derivative of both the unknown and library spectrum. A key advantage of first derivative
search algorithms is they are relativelyviloggof baseline problems including broad
backgrounds. For this reason the Raman community prefers to search with first derivative
algorithms.

The third option on theSeftingstab is aRegion Searchwhich permits searching of the
library spectra over dgefined region. The region is set by 4fibking on the sample
spectrum in théVorkspaceto set the two extremes of the region to be used in the search.
The region is then displayed in Region Tableat the bottom of the window. Please refer

to thesection on region creation in chapter three for a detailed discugéagmoots An
example of &@egionset for a library search is given in figure 5.14.
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171a5ssC spe: oxylene, EPA, 25C, 1 atm, 2585.7 ppm-m

300 alo 700

Wavenumbers
COHOEAODO E
856141 035 Wil I - dbvapMdIe K LML S

Search ] [Na;d Spec‘trum] [ Previous ]
Installed Libraries: Status ’\
FDM FTIR Spectra of Minerals and Inorganic Compounds Trial Mode L
FDM FTIR Spectra of Organic Compounds Trizl Made 1
[l COM CTID Coccdem of Dohrocen —md Dabenae Addibica Tl Mmde .v.
Library Spectra Search Hi List Text Search Settings Library Info Licenses
Search results for 171a5ssC spe
Score Mame Enttry Library
0.6834 1,2-DIMETHYLBEMNZENE D414 FDM FTIR Spectra of Organic Compounds

Figure 5.14  Searching a region
Once set, these regions may kHmosttioned by left clickinge region marker and dragging
to the desired value. The regions may be deleted either-blyckiigt on a region marker

or by rightclicking in the Region Table and seled®agrove Selected Rovirom the
context menu. Regions may also be saved ded losing the context menu.

Library Info

The Library Info tab provides information on the FDM library(s) used in the search. The
Library Info tab is shown in figure 5.15.

Library Spectra Search Hit List Text Search Sedtings Library Infao Licenses

ftem WValue

Title FOM FTIR Spectra of Organic Compounds

Copyright Copyright (c) 1557, Fiveash Data Management, Inc., All Rights Reserved
License Status Trial Mode

Spectrum Type FTIR

Hefuis Units Wavenumbers

W-fuig Units Absorbance

Mumber of Spectra 553
Starting Wawvenumber 455.61
Ending Wavenumber 4000.73
Optical Resolution  4.0000
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Figure 5.15  Library Infotab

Licenses

The Licensestab provides information on your licenses currently available for FDM
spectral libraries. Tlecensestab is shown in figure 5.16.

Librany Spectra Search Hit List Text Search Settings Librany Infa Licenses

[ Activate License. ..

Available Servers:  Containing these librares:

fdm_b1 FOM FTIR Spectra of Polymers and Polymer Additives: Trial Mode
:FDOM_Library_Search | FO'M FTIR Spectra of Organic Compounds: Tral Mode

FOM FTIR Spectra of Sufactarts: Trial Mode

FOM FTIR Spectra of Minerals and Inorganic Compounds: Trial Mode

< 2]
Figure 5.16  Licensestab

The Licensestab shavs the available servers in a browser window on thé&/tefh a

server is highlightethe libraries contained in that server are displayed on the right, along
with their license information. Multiple servers maybe installed and licensed at the same
time. This allows for conveniently adding more spectral libraries simply by installing
additional servers. A server may hold one or more FDM libraries.

The Activate Licensebutton summons the dialog box shown in figure 5.17.
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Enter Key

Thank vou for evaluating FDM's Reference Spectra Databases.
To use keep using these databases after the trial period,
and to learn about additional databases,
please visit the FDM website at http://www fdmspectra com.

or

email us at sales@fdmspectra. com and kindly copy the hardware fingerprint
into the email to speed the licensing process.

After purchasing a Kev enter the registration name and kev below, exactlv as given to vou, and press OK.

Hardware Fingerprint: 46TE-C793

Name: |

Kew |

% Cancel

Figure 5.17  Activate Licensegialog box

The Name and Key parameters are supplied upon purchase of a licenseCantef
button dismisses the dialog without further action, whil@ghéutton completes the
registration.

The FDM Li brary Search and HébnodevsfieaHile FTI! RO s
Viewer mode

The FDM Library Search will function if the libraries have an active trial license or a
permanent license ANBssential FTIRis installed and running in trial mode, is
permanently licensed or in free file viewer (i.eedxpal) mode.

If any FDM trial license has expired the spectra will no longer be viewable. However the
chemical names may still be browsed and searched.

SPECIAL NOTE: The trial license and trail period for the FDM libraries is an entirely
separate ntizr from the Essential FTIR trial license period. While these two products are
tightly integrated they are from two different companies. To buy an Essential FTIR
permanent license vibitp://www.essentialfticom To buy FDM permanent licenses visit
http://www.fdmspectra.com.
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http://www.essentialftir.com/

User Library Search

Users may build their own libraries of spectra for searchifgsdntia/ FTIR, a library is
nothing but a diskikctory containing individual data files. Users may add and remove

spectra from Olibrariesd simply by wusing wi
these directories. The files must be in Galactic .spc format, and must have the .spc file
extens n . Pl ease see the O6File Conversion Exan

manual for help in converting files to the Galactic format.

The User Library Search Tooloperates on the same principle asAb&/ Library
Searchdetailed above in thatsample spectrum is compared to library spectra, which are
then ranked according to their similarity to the sample spectrum. The main difference
between the searches is that in this case you may build their own FTIR spectral library for
the purposes afearching. You may designate any folder containing valid FTIR absorbance
or transmittancepectra as a library using théraries button. TheLibraries button
summons the dialog box shown in figure 5.19.
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0.6 198615 _E spc: sulfur diovide, EFA, 100C, 1 atrm, 1065 ppri-m
0.5
0.4

0.3

Abgorbance

0.24

0.1

D-D_M% ST

502 _100ppm.spe: agqd 0.5cm-1,642c, 100 000C,1.0003atm, 2 5RO, c4i6

0.6+

0.5+

0.4

0.3

Abgorbance

0.24

0.1
PPRTIVRN T ey L

DD— T T T T
4000 3000 2000 1000
Wavenumbers

234852 03047 IEI:SD2_1DDppm.spc: and 0.5cm-1 64c, 100.000C,1.0003atm, 8,550k, c4i6 LI
CQOHOEAIN F il HT-Ifdh dbvapddbXé K LI LS
round I

Search | Ne:-:lSpectruml Previous | AT | Libraries. .. | E:-:pu:urtHilIistvl Repart | Help |

Search Done. 393 spectra searched

Seltings | Search Hit List |

Score I H arne Library Entry -
1957115 gulfur dioride, EPA, 100C, 1 atm, 1065 ppri-m Epante 198b7=_E.zpc
0755514 methyl ethyl ketone, ERA, 25C, 1 atm, 3003 pprm-m Epanne 109a1 =D zpc
0.756289 methyl ethyl ketone, EFA, 25C, 1 atr, 298.5 ppr-m epache 108a1=C. 2po
074741 methyl ethyl ketone, EPA, 25C, 1 atm, 1434 ppm-m epante 109a1 2B =pe
0. 746648 methyl ethyl ketorne, EPA, 250C, 1 atm, 1434 ppm-m epache 109a7 s 2pc

Figure 5.18  User Library Search Tool showingfte search results.
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The Settings Tab controls the search settings.

Settings lSearch Hit List |

Murmber of hits | 50 j The number of hits to display

Report hits |'I il The number of hits to place into reportz

Feport Scares v Include the search scores in reports

Search Algorithm | Corelation Coefficient * ||How ta search the library

Feqgion Search |+ Search anly over the selected spectral regions
T Number of hits: This many hits wil/l be di
1 Report Hits: When generating a search report, the number of hits printed in the

report can be limited indapdently of the number displayed on screen.

1 Report Scores: When generating a search report, you may not want the search scores
to be included.

1 Search Algorithm: This allows you to control the method used for matching spectra.
1 Region Search: If checked, thatching of spectra will only be done over the
regions you select.
E
Search | Library Directory Add eFTIR User Libram |
Search EnabledJ:Mibs\standards'standardhepaone
O Search EnabledJ: \datahstandardz’standardhepabvmo Add Spectralll Library |
E Add Sadtler Uzer Library |
Look in: |_\]J:a"Iibs.-’standards;"standald.-’ ﬂ L= £ B = AddWinFIRST Libram |
.. Jepatwo () mdtwo MAKELSTE.AB = Femave Selected |
Slepahalf [ymdhalf [ COUNTLST 2B B MAKELST2.48
Chepacne Chmdone  [E]MAKELIST.AR B MAKELST4.48 Mave Up |
b | | bl v Diown |

2l

Directory: |epa0ne
File type: | Directones J Cancel

Help Bookmarks | CADocuments and Settings'\ﬂ M airtain Bookmarks... lTl — |

Figure 5.19  The Library Maintenancedialog box

The main window of thé/brary Maintenance dialog box contains a list of searchable
libraries, each wita corresponding chelbkx which may be used to select esalect that

library from a search. There are also buttons on the right. At the top right of the dialog box
is theAdd eFTIR User Librarybutton, which summons the secondary browser dialog box
shown in figure 5.19, labeléhoose a Library Directory Selecting a folder in this
browser and clickin@K results in that folder being treated as a seardisdne./brary.

77



Essential FTIR can also search libraries that have been created in otlsaftWaiR
packages: Grams/SpeeBta | ¢ l i brari es, known as O0Spect |
libraries, and Mattson WInFIRST libraries. Clicking these buttons will bring up a dialog
allowing you to choose one of these types of libraries. The nextibuttois theRemove
Selectedbutton, which is used to remove the highlighted library from the list. This action
will not delete the folder or library; merely remove it from the list of designated libraries.
The Move Upbutton shifts the folder up in thstlso as to be searched earlier. Woee

Down button is used to shift a library down the list. Al button, as before, is used to
summon the Help pages. T@& button at the bottom right of the main dialog box is used

to apply and save the chanigethe libraries list. Th€arnce/button dismisses the dialog

box without changes.

As with theFDM Library Search the Searchbutton in the window shown in figure 5.18
initiates a search of the specified libraries for the best match to the sampthe. spaetr
checkbox labeled~ull Spectrum Searcinstructs the program to search over the whole
spectrum when checked. When left unchecked, the software will search based upon the
regions defined, either by rightking on the sample spectrum in the spake or by
rightclicking in theRegions windowand loading the desiré&tegion Tablefrom via the

context menu.

The results are ranked in the column on the right of the parameters window, with four
columns defining the result. The first column, laldéédc, displays a measure of the fit

between the sample and library spectra. The closer this value approaches 1, the better the
fit. The second column, labeledename displays the name of the file which fits the

sample spectrum to the degree indidayethe metric to its left. The next column is labeled

Library, and indicates of which I|Iibrary the ohi
labeledMemo, displays the memo field information for that spectrum. Clicking on a
spectrum displayed inetiparameters window as a match for the sample spectrum displays

that spectrum in the active workspace along with the sample spectrum for visual
conformation of the match.

Thed E x p o r tbuttgn will/dispday admenu of choices:

v To Clipbaoard %
To File

To Excel

Allowing you to expbthe hitlist to other software packages.
The 6 R e pbattort will generate a search report in .rtf format.
The 6 A < >bilitddn converts the display between Absorbance and Transmittance. Most

libraries store their data in Absorbance, but many users tprefiew the data in
Transmittance units. This button allows you to control the display of the search results.
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Export Graphics

The Export Graphic Tool allows theEssential FTIR user to export presentation lifya
graphics via a variety of formats. Bxport Graphics parameters window is shown in
figure 5.20.

E Export Curent Window To File i

[Expu:urt Cument Window To Clipbuard]

Format FMG | The format of the graphics file to save
Width &00 The width, in pixels, of the graphic
Height 400 The height, in pixels, of the graphic
Black On White [] Expart as black an white; ignore colors

Figure 5.20  Export Graphics

The Export Graphics Tool/has two buttons. The first, labelexport Current Window

To File saves the currently actid@rkspaceto a file. The button labelé&kport Current
Window To Clipboard places the current workspace on the Windows clipboard, for
insertion into a document.

The parameters window contains four rows. The first row, |&eted: contains a drop
down menu that is used to select the output format forlekspacegraphic. The
available choices are:

1 Portable Network Graphics (.pagdommonly used on internet web pages.

1 Bitmap (.bmpp a Windows specific picture format.

1 Joint Photographic Expert Gno (.jpgdt he ost andardd compresse
1 X Pix Map (.xpm) used mostly on Unix systems with the X Window System.

The Width row contains an edit box which allows you to set the width in units of pixels of
the exported graphic. Th&e/jght row works in an analogous way. Bieck On White
option may be used to export the graphic as a grayscale picture, ignoring colors.

Export Data

The Export Data Tool makes it possible to use data collected or viesweplAssential

FTIR in other programs. As has already been stated, FTIR data, whether in absorbance,
transmittance, single beam or interferogram format may be viewed as two column matrix,
consisting of a vector and & vector, which may be plotted oart@sian axes. The
Export Data Tool allows you to transport one or both of these vectors to any type of
program capable of handling numerical data. The Export Data parameters window is shown
in figure 5.21.

79



Apphy i [He.xt Spectrum] [ Previous

Source of Data | Visible Files in Curent Window || Data to export (%-f«2s must match for multiple spectra)

BExport To To Bacel | Where to export the data to

[mzlude X-Axis Imzlude the ¥-Axis values in the exported data

Delimiter Tab | What to separate the numerc values with {use Tab for Bxczel)
Decimal Flaces | 4 | How may decimal places to use

Figure 5.21  Export Dataparameters

Three bttons are situated at the top of the parameters windowdgpebutton executes
the settings in the window.Next Spectrum makes the adjacent spectrum in the
Workspace active.  The Previous button renders the preceding spectrum in the
Workspaceactive.

Five option rows are available. The row lak@tedce of Dataincludes a drop down
menu, which is used to select the data to be exported. The current spectrum, all visible
spectra in workspace and all files in the workspace are the three options given.

The Export To option offers a drop down menu providing choices on the format of the
exported data. The options are:

1 To the Windows clipboard, from where the data may be pasted into other programs.
1 To Comma Separated Values file (.csv)
1 To Excel

The firal option may be used if Microsoft Excel is installed on the computer running
Essential FTIR.

The /Include X-Axis checkbox should be checkex d@ixis data (wavenumber, in the case of
absorbance files) is required.

The row labele®elimiter is used to define the character used to delimit thé thetiis,

to separate individual data points. Tab should be chosen as a generalothie;, but
circumstances may dictate the use of a comma or other character. The choices available
from the drop down menu are:

1T Comma

1 Tab

1 Space
The final row is labele@ecimal Places A drop down menu allows specification of the
numbe of decimal places to include in the exported numeric data. The data may be
exported in scientific format, or with decimal places numb&ing 1

An example of the output of thexport Data Tool, set to export a single absorbance
spectrum visible in thé/orkspaceto Microsoft Excel, is provided in figure 5.22.
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@ Microsoft Excel - Book1 }
3] Fle Edit View Insert 4

IRN=N" EEN= RN

R Wt s 57 T LY N i
! & snaglt 2 | window s
Al - A1

A B | .

1 1104a5ssD spc 4
2 | 4999562 -0.0023 ]
J | 5001973 -0.0012
4| 5004383 00003 %
5 | 5006794 -0.0005 J
6 | 5009205 -0.0013 £
7| 5011615 -0.0012 {
8 | 5014026 -0.0018 j
9 | 5016436 -0.0021 r
10| 501.8847 -0.0006 {
11| 5021257 0.0016 [
|12 5023665 00043 4

Figure 5.22  Exporting Data to Microsoft Excel

The filename of the spectrum exported is visible in the cell 1B of thkagtrk
Saved Workspaces

The Saved Workspace3ool allows you to save or loadlorkspacewindow. Three

buttons are available. Tiave A/l Windowsutton summons a dialog box enabling you

to navigate to the desired folder before savitjakspaces The Save Current Window
button summons a dialog box which allows you to browse to the desired directory before
saving the activid/orkspace Theload a Workspacéutton summons a browser dialog

box which is used to navigate to a s#/edcspace which mayhen be opened by clicking

on the Openbutton on the browser dialog box. Workspaces the window or windows

open inEssential FTIR and the data that they contain. If there are data that you work with
often, or if you want to return to particular datier] this tool allows you to save the state of

the program and restore it later without having to load all the separate data files. Please refer
to chapter three for a full discussioMddrkspaces

Headr Information
The Header Information Tool is used to display information contained in the file header

of the active spectrum. TWeader Information parameters window is shown in figure
5.23.
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EExpn:-rt ta Cliphn:nard; [Hext Spe::trum] [F'revi-:nus Spectrum

1 Filename: Librany Spectrum

2 Title: ETHEMYLEENZEME
3 Date / Time: urikrown

4 First X 455 608
5 Last X 4000.727
& Points: 1816
7 Minimum " Value: 0.000
g Madimum ¥ Value: 1.000
5 Optical Resolution: 4 000
10 | Digital Resolution: 1.52859

Figure 5.23  Header Information Tool

The header informanas displayed in rows. The data may be inserted into documents from
the Windows clipboard via tieport to Cljpboard button. TheNext Spectrumand
Previous Spectrumputtons are used to navigate between spectra in thd/ldotkspace

Edit Title

The Edit Title Tool is used to amend the information contained T row of the file
information header. Th&t/e is a memo field where you may store information regarding
the data. Thd&itle should not be conked with thé&//ename The parameters window is
shown in figure 5.24.

Apply to Current | Apply toYizgble | Mext Spectum Save -
Undo | Apply ko Al Previouz Save bz
Title: |Enter ary title wou like inta this figld, and then uze an ‘Apply' button,

Figure 5.24  Edit Title

The Title for the active spectrum in the currently adti‘eekspaces displayed in the edit

box. Any changes made to the title may be executed usfigpphbutton. TheNext
Spectrumand Previousbuttons are used to navigate between spectra Wahespace

The Undo button provides an option to roll back any changes madetélhbutton is

used to summon the helfgforkspace The Savebutton saves thide in its current location,

while theSave Adutton summons a browser dialog box enabling you to select a filename
and folder for the modified file.

Audit Trail
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In Essential FTIR, a recordf all changes to the data is automatically generated, and this
record (audit trail) is automatically saved with the spectrum when you save the data. This
information may be viewed using et Trail Too/, which records any changes made to

the spectradlata. In the example shown in figure 5.257 it of the spectrum has been
changed using th&dlit Title Tool .

[Ex.pu:urttu:u Clipl:ucuard] [T'Je;d Speu:trum] [F‘rexfiu:uus Speu:trum]

Audit Trail for Library Spectrum:

[SPECTRUM RETRIEVED FROM FDM LIBRARY]
EssentialFTIR version 1.20 build 104

2008/11/07 11:35 User=

Criginal File = unknown

Enn

Spectrum number 500 from FOM FTIR Spectra of Organic Compounds
Copyright {2} 15597, Fiveash Data Managemert. Inc.. Al Rights Reserved.
ETHEMYLEEMZEMNE

[END SFECTRUM RETRIEVED FROM FDM LIERARY]

Figure 5.25  Audlit Trail

The Audit Tra/l window shows details of changes made to the active spectrum in the
Workspace TheExport to Clijpboardbutton may be used to insert the text of the file into

a document via the clipboamtext Spectrumand Previous Spectrunbuttons are used to
navigate between spectra initerkspace

The Manipulations Toolbox

The Data Toolboxprovides all the options necessary to locate, open, view, edit information
and save spectral data. The role oMarijpulations Toolbox is to provide the features
needed to perform operations on the spectra. The contents of thaldians Toolbox

are shown in figure 5.26.
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Figure 5.26  The Manipulations Toolbox

The majority of therools we are about to encounter use the conceffegfons In the
context of Essential FTIR we may define a region as:

0 Re g b A portion of the x -axis of a spectrum designated by the user to be
operated upon, or designated by the user to be representative of that spectrum for the
purposes of that operation. o

A detailed treatment of the Regions concept is given in chapterrRdyeris may be

defined by rightlicking in the activiVorkspacewindow. One rightlick defines a

Region Markerd a vertical line delineating the edge &egion This Region Marker

may be repositioned by leficking and dragging. Righitking in theWorkspacewindow

a second time completes feg/onwith a second marker, and the portion of the spectrum
selected is shaded. The numerical values of the Region defined in this way are recorded in a
Region Table, as shown in figure 5.2.
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Try Apply to Current | &pply loVisible | MNest Spectum Save @ w
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Fill itk | Interpolated Linej What to fill zapped regions with

Add Moise |0.0005 Gaussian dishibution expressed as standard deviation around 0
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1 4030364 3483364

7 |2416.346 2260.251

g |2020.071 1412142

4 |IB2LTIV B13.653

Figure 5.27  Region Table

The Regior(s) listed in th&egion Tablemay be saved or loaded via the context menu
summoned by righdicking in theRegion Table as shown in figure 5.27, or by clicking on

the Wavenumbercolumn headers. The menu may also be used to remove rows from the
table. In this way once regions have been defined and found successful, they may be
retrieved later for use in similar circumstances. Please refer to chapter three for a full
discussion of th&®egionsconcept.

Different tools in the Manipulations Toolb@nd indeed thdnalysisand Synthesize /

Edit Data Toolboxes useRegionsin different contexts. For instance, Xap 7oo/is an

example of a feature which usesRBgionas a simple definition of a portion of haxis

of the active spectrum to bperated upon. Put simply, the sele&egioni s ozapped?d,
leaving the remainder of the spectrum unchanged. This is not the cas€owith all

Take theManual Baseline Correction Toofor example. ARegion selected is not the
only portion of the sperum operated upon; rather tiRggionis taken to beepresentative
of the whole spectrum. The distinction will become clear as we examim@&adurn.

Zap

The Zap Toolis used primarily t@move unwanted portions of a spectrum. For example,

if a reference absorbance spectrum representing a compound is contaminated it is desirable
to remove those absorbance peaks not attributable to the compound of interest. Figure
5.28shows th&gp paramedr window, together with ttorkspacedisplay.
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Figure 5.28  Zap Tool parameters andWorkspacenindow

The Zap parameters window comprises three main elements. At the top of the window are
eight buttons:

T The T7ry button allows you to apply the currefdgp settings without
committing to them. The parameters wildl be
the actual data.

M The Apply To Currentbutton is used to execute thep operation on the
spectrum. The original spectrum is replaced ivtnespaceby the modified data.

_Apply o Visible| e Apply to Visiblebutton will execute the Zap operation on all of the
visible spectra in the workspace.

fepbte Al | The Apply to All button will execute the Zap operation an all of thectra

in the workspace, whether they are visible or not.
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M The Next Spectrumbutton Selects the next spectrum in the Workspace as
active.

M The Savebutton overwrites the original file with the modified version. This

button has a down arrow, indicating that a menu will be displayed when you click the button.

The menu displays the various save options.
O0Apply to Visibled and O06Apply to AIIT & butto
allow you to save all/l your c¢hanglLeosc adti omrmdg e .
you will be prompted for a destination folder before the data is saved. This allows you to

save the files without oweriting the original files.

Save

v Save Current Sample
Save all Yisible Files in Window
Save All Files in window
Save To a Different Location

Cancel

w The Undo button allows you to roll back changes made to the spectrum. A
menu is summoned with the options to undo any one of a list of changes, or to undo all
changes to the spectrum.

MI The Clone and Applybutton creates a copy of the active spectrum before
performing theZap operation upon the copy, thus preserving the original spectrum. The
new spectrum becomes the active spectrum Wraespace

_ Previers | The Previous button navigates to the preceding spectrum in the active
Workspace
saefs: | The Sa v e batossummons a navigation dialog box enabling you to

selet or create a folder to contain the modified spectrum.

The above buttons are known as fhe/box Buttons, and are common to maigo/sin

the Manipulations Toolbox and otherToolboxes Users will be referred to this section
for information on the buttes whenever they are relevant.

The center of theZap parameters window contains an options table with two rows. The
table is shown in figure 5.29.
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Fill Wih | Interpolated Line v What to fil zapped regions with
Add Moise |1 Gaussian distntion expressed as standard deviation around 0

Figure 5.29  Zapoptions table

The first row of theZap options table contains a drop down menu wighdptions3 to fill
with an interpolated line, fill with zeros, fill with the mean value, fill with tnedéeftalue
or to fill with the righinost value. The second row allows you to add noise Haghe

Region(s) to avoid an unnatural looking flae li

The third element of the Zap parameters window iRélgeon Table, which displays the
regions to be operated upon. The Region Table is shown in figure 5.27.

The spectrum shown in the workspace in figure 5.28 is a gaseous sulfur dioxide absorbance
spectrum at 0.5chresolution, with 64 eadded scans, with the 10m gas cell heated to
100C, and regulated to a pressure of 1 atmosphere. We will use this spectrum, sometimes in
combination with others, throughout our examination o¥repu/ations Toolbox.

Note the fourRegionsselected in figure 5.28. The sulfur dioxide spectrum is contaminated
with water and carbon dioxidéwo very common atmospheric contaminants Hpluzse
samples. TheRegions are chosen so as to remove the absorbencieso die t
contaminants. This contamination is made more obvious in the expanded view shown in

figure 5.30.
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Absorbance

f=]
=]
+

Carbon
Dioxide
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Dioxide
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4000 3000 2000 1000
Wavenumbers

95668 0005236 | 0 502_100ppm.spc: aqd 0.5cm-1.645c,100.000C.1.0003atm 3 550M , c46 |
COHOENO B N®HIl U~-IIh dbvapdidXe K L= L& Bl v x
Figure 5.30  Contamination from H>O and CG; in SO,

This contamination, while at relatively low levels, can still prejudice the results of a library
search, or bias a least squares fitting routine for quantification. If we prgsisitien to
test the effects of the operation on the spectrum, we see the result in figure 5.30.
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Figure 5.30  Applying the Zap with the 7ry button

We see that the erferences have been replaced with a flat line, interpolated between the

Region Markers Should we wish, we may apply synthetic noise KathRegions, to
render the spectrum more oOnaturaldé in appeec

applying tb operation using theterpolated Line option and applying noise at a level of
0.00085 absorbance units.
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Figure 5.31  Applied Zap

The spectrum is now freef contamination. Notice that some artifacts have been
introduced to the baseline, notably the slope on the baseline below'.1000will

remove these artifacts with the next tool.
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Manual Baseline Correction

The Manual Baseline CorrectioriTool is used to remove defects from the baseline of a
absorbance spectrum. The associated parameters window and Workspace is shown in figure

5.32.

Figure 5.32  Manual Baseline Correctiorparameers

The Manual Baseline Correctionnindow comprises two parts. The first consists of the
Toolbox Buttons, identical to those of théap parameters window detailed in the previous
section. The lower part of the window is taken up WiRéyg&n Table

The Regionsare chosen such that tRegion Markersfall on points of the spectrum that

we wish to set to zero. Assuming that the baseline betwé&agite Markersis flat (i.e.
has constant gradient) then the entire baseline should be set to zesxticky pome
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