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1. Introduction to this manual

This manual is intended to introduce LabSpec 5 to new users of HORIBA Scientific Raman
spectrometers, and to act as a reference guide to the many acquisition and analysis functions
available within LabSpec 5.

1.1. Use of this manual

This manual must be used in conjunction with the relevant hardware manual accompanying each
HORIBA Scientific Raman spectrometer.

It is advisable that specific hardware/software training is provided to new users by either a trained
HORIBA Scientific service or application engineer, or by an experienced user within the institution.

Please note that not all systems will have all available accessories and options installed, and thus the
screen shots and images in this manual may not directly correspond to software installed with the
specific system you are using. If in doubt, please contact your local HORIBA Scientific office or
representative to receive more information about available accessories and options.

1.2 Terminoloqgy used

For clarity explanations on key terms and conventions used throughout this manual are given below.

Instrument, equipment, system, spectrometer
These terms refer to the main Raman hardware, which typically comprises laser(s), microscope,
monochromator(s), and detector(s).

Accessory
This refers to optional devices such as motorized sample stage, or temperature stage.

Dialog window

This refers to a window which appears during the operation/set-up of a specific function. For
example, clicking on the Peaks icon opens the Peaks dialog window, which contains a mixture of
text/number inputs, buttons and drop down boxes.

Menu
Underlined text (for example, File or Edit) refers to an item in the Menu Bar. The “>” symbol indicates
a menu item, or a sub-menu (for example, File > Save, or Edit > Restore).

[button]
Text in square brackets (for example, [OK] or [Cancel]) refers to a software button in the dialog
window currently being described.

{radio button}
Text in curved brackets (for example {Video On} or {Video Off}) refers to a radio button in the dialog
window currently being described.

<enter + >
This refers to the keyboard ‘enter’ or ‘return’ button.
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Multidimensional spectral array
This refers to a spectral ‘map’ or ‘profile’, including time profiles, Z (depth) profiles, temperature
profiles, XY maps, XZ and YZ slices, and XYZ datacubes.

1.3. Display of Icons

Please note that there are two icon views used in LabSpec 5, called “Big icon” and “Small icon”. In
the descriptions throughout this manual the “Big icon” will be displayed first, followed by the “Small
icon”.

For further information about the icons and how to switch between “Big icon” and “Small icon” display
please see section 4.1, page 89.
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2. Introduction to LabSpec 5 software

LabSpec 5 is a fully configured data acquisition and analysis software designed for HORIBA
Scientific’s range of Raman spectrometers and microscopes.

It enables a full range of experiment types including single spectrum acquisition, multidimensional
spectral array acquisition (including time profiles, Z (depth) profiles, temperature profiles, XY maps,
XZ and YZ slices, and XYZ datacubes), video image capture and automated multiwell interrogation.

Many commonly used data analysis and processing routines are also available, including peak
labelling and fitting, smoothing, noise reduction, baseline subtraction, linear and non-linear filtering
and direct classical least squares modelling.

LabSpec 5 is also compatible with Microsoft Visual Basic programming, allowing specific acquisition
and analysis routines to be written by the user. In addition, third party software routines can call
LabSpec 5 through ActiveX modules.

2.1, Instruments controlled by LabSpec 5

A wide range of HORIBA Scientific instruments are controlled and operated by LabSpec 5 software,
including the following:

LabRAM 300 / LabRAM 1B
LabRAM HR

LabRAM ARAMIS
LabRAM INV

LabRAM IR and IR
XploRA

XploRA INV

T64000

U1000

HE spectrograph

InduRAM

AccuRA

Modular Raman Systems (including iHR and micro-HR spectrometers)

O 0O 0O 0O o 0 O 0O o0 O o0 O o

2.2. Accessories controlled by LabSpec 5

There is a large number of accessories which can be used with the above Raman systems, many of
which can be controlled through LabSpec 5 software, where appropriate. The following list shows
common accessories which are fully compatible with LabSpec 5.

If you have other accessories you would like to control with LabSpec 5 then please consult your local
HORIBA Scientific office, agent or service department for advice.

Méarzhauser XY and Z motorized stages (including Tango and LStep controllers)
Linkam Scientific temperature stages with T94 and T95 controllers

IDS pEye digital cameras

Pl (Physik Instrumente) piezo XY and Z stages

o O O O
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o Stanford Research Systems lock-in amplifiers
o HORIBA Scientific CCD detectors
o HORIBA Scientific InGaAs array and single channel detectors
o Andor Technology CCD, i{CCD and EMCCD detectors

2.3. General Layout of LabSpec 5 Software

The main LabSpec screen is divided into a number of distinct regions.

Menu bar
Access to standard Microsoft Windows menu functions (such as File, Edit, Help) and specific
LabSpec 5 menus for advanced control of data acquisition and analysis functions.

Icon bar
Access to commonly used file, acquisition and data analysis routines. Includes main STOP button
which will stop all currently active acquisition and analysis routines.

Graphical manipulation toolbar

Access to applicable spectrum/map/image manipulation functions. This is an active toolbar, and its
appearance and content will update according to the currently selected window. For example, the
options appearing in this toolbar when a spectrum is active will differ from those appearing when a
video image is active.

Data bar
List of currently open data (including spectra, profiles, maps and images) allowing specific items to be
activated and processed as desired.

Control panel
Access to instrument and accessory hardware controls, and main acquisition parameters (acquisition
time, number of accumulations etc).

Status bar
Information about system status (e.g., progress of an acquisition), active options (e.g., intensity
correction, or extended range settings), and cursor positions.

Right mouse click menu

Access to applicable spectrum/map/image manipulation functions. This is an active menu, and its
appearance and content will update according to the window with which it is being used. For
example, the right click menu appearing for a spectrum will differ from that appearing for a video
image.
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3. Menu Bar

The Menu Bar located at the top of the screen is used to control either standard Windows functions
(such as File Open, File Close) or to provide access to specialized data acquisition/analysis modules
and options. The Menu Bar will only show sections which apply to the correctly installed and
configured hardware/software options for your instrument. The image below shows the default
sections, but be aware that some of these may not be visible in your software, and others could be
visible for specific instrument configurations.

£ LabhSpec
File Edit Data Options  Acguigition “ideo Setup  Labdssistant  Scripts Help

3.1. Fil

The File menu includes functions for data management (e.g., save or open files) and printing, and in
addition includes a list of the last four data files which were opened.

Open... Chrl+0 )

Cloze

Save Az Chil+5
Save all

Split

Save Ficture Az,

> Data management

J\-

Frirt... Chrl+P
Frint Prewview

Print Setup. ..

Fage...

> Printing

1 mapl.ngc

2 zpectrum’. ngs
3 zpectrumd. ngz
4 zpectrum3.ngs

> Last four most recently opened data files

Exit

3.1.1. Data Management

Please note that the term ‘data file’ or ‘data object’ means any form of data compatible with LabSpec
5, such as spectra, multidimensional spectral arrays (profiles, maps) and video images.

3.1.1.1. File Formats

LabSpec 5 is compatible with a number of different file formats, which will be available to you when
opening and saving data. More information about specific options available when saving into these
file formats can be found in section 3.1.1.2, page 11. The available file formats are listed below.

.ngs LabSpec 5 spectrum file format.

Page 110
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.ngc LabSpec 5 array file format, for multidimensional spectral data such as 1D
profiles (depth, time, temperature), 2D maps (XY map, XZ and YZ slices) and
3D datacubes (XYZ cubes).

.ngv LabSpec 5 video camera snapshot image
tsf Previous generation LabSpec4 spectrum file format.
v Previous generation LabSpec4 video and array file format, for multidimensional

spectral data such as 1D profiles (depth, time, temperature), 2D maps (XY
map, XZ and YZ slices) and 3D datacubes (XYZ cubes).

.ms0, .ss0 Legacy file formats for Dilor Raman instruments

.spc Grams SpectraCalc spectrum file format, compatible with many common
spectroscopy software packages.

tif Tiff image file format

Axt Text file format, compatible with many common spectroscopy software
packages, data analysis software packages and spreadsheet software
packages.

.bmp, .jpg Bitmap and JPEG image file formats

3.1.1.2. Data Management Functions

Open... Open a previously saved data file.

This function can be performed using the <CTRL>+0O keyboard shortcut.
Close Close the data file currently active in LabSpec 5.

Save As... Save the data file currently active in LabSpec 5. See Options for Saving Data
(section 3.1.1.3, page 12) for further information.

This function can be performed using the <CTRL>+S keyboard shortcut.

Save All Save all open data files of a particular type (spectrum, map, video image) into a
single file.

For example, if there are three spectra open (spectrumi.ngs, spectrum2.ngs,
spectrum3.ngs) it is possible to save a single data file (all_spectra.ngs) which
contains the three spectra. When you open the single data file
(all_spectra.ngs) the three spectra will be available in LabSpec 5, and can be
processed and analysed as single spectra again.

Split Splits and saves a multidimensional spectrum array (such as a profile or map)
into constituent single spectra. Each spectrum will be identified by a coordinate
corresponding to its position within the original array data set — for example,
spectrum_0_0, spectrum_0_1, spectrum_0_2...spectrum_1_0, spectrum_1_1...

Page |1 11
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The Split function is compatible with any of the spectrum file formats described
above (i.e., .ngs, .tsf, .ms0, .spc, .ixt).

Save Picture As... Saves the active LabSpec 5 window as a colour image in .wmf format. Saving
a spectrum in this format results in a color image of the spectrum window,
including the intensity/spectral axis values and titles. Saving a Raman map
image in this format results in a color image of the Raman map including X,Y or
Z axes with values and titles, scale marker and intensity scale with values and
titles.

3.1.1.3. Options for Saving Data

Depending on the chosen file format there are a number of additional save options which are set out
below.

Note that if a file is saved in a LabSpec format then instrument and measurement parameters will be
included as meta data within the file — such meta data can be recalled at any time within LabSpec 5,
allowing quick access to previous measurement conditions. Data saved into other file formats will
lose this meta data.

LabSpec 5 files (.ngs /.ngc / .ngv)

Select “Compress Data” in order to compress the [F e enom
data files for spectra (.ngs), mapped X
profiles/images (.ngc) and camera images (.ngv).
This will result in smaller file sizes, and ensure that
less hard disk storage space is required. There is
no loss in quality/information when files are

Com pressed . File pame:  [specturl.ngs Save
Save astype: |LabSpec [ngs) - Cancel

< I Compress data ,

Grams Spectracalc (.spc)

Select “Old” Format” to save the file to be [ m—
compatible with legacy “old” format Grams |5 e
software.

Select “Arbitrary Y unit” to save the spectrum with
the Y (intensity) axis labelled as “Arbitrary Y”
(instead of “counts”).

File name:  [spectum spe Save

Select “Even spaced” to save the spectrum with q
even X axis spacing between data points.

Select “Spectral X unit” to force a spectrum which
has “Arbitrary Units” for the X axis to be saved with
units of either “Raman shift (cm™)” or
“Nanometers” (depending on the units currently
selected within LabSpec).

Page 112
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Text (.ixt)
Select “Save axes” to save both X and Y axis data ~ [F525E00 e |
in text format. If this item is not ticked, then only |
the Y axis (intensity) data will be saved in text
format.
File pame: [spectrmt bt Save
Save astype: [Tent (tu] =] Cancel
<rSaveaxes >
3.1.2. Printing Functions
Print... Print the current data window (to the default printer) using the Print Template
Page. Full information about using and setting up the Print Template can be
found in section 3.1.2.1, page 13.
This function can be performed using the <CTRL>+P keyboard shortcut.
Print Preview Open a preview window showing the Print Template Page (including data from
the active data window) as it will be printed.
Print Setup... Open the standard print dialog window to select a printer, and set up print
options.
Page... Open the Print Template Page set up dialog window. See section 3.1.2.1,

page 13 for full information about setting up the Print Template Page.

3.1.2.1. Print Template Page Set Up Dialog Window

The Print Template Page set up dialog window allows the layout and display information of the Print
Template Page to be configured. The Print Template Page is used whenever data is printed from
directly within LabSpec 5.

Page 113

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific
/ Page LE®
_] Espectum ngs Lo
g Save
12000
E
_'._‘J 11000 Cancel
L] 10000-{
}J o000
) 2000
., 7o00-|
g
E 50004
7 £000-
b
o000
4000
3000 a g
= o
2000 S e g <
s 7 = 2
=
1000 4 | 1’ i
m 400 om0 500 1000 1200 140
Raran Shift (enl)
Exposition 5 E 100
Accumulation 4 Operator sF
Laser 53222 Sample . C
Scientific
Hole 500 Power

Click on [Save] to save the current Print Template & e |
Page (in .ini format), using the standard File Save
dialog window.

Click on [Load] to open a previously saved Print Load |
Template Page (in .ini format), using the standard

File Open dialog window.

3.1.2.1.1.  Print Template Page Elements

The Print Template Page can be edited and organized by the user. It is composed of the following
elements, which can be inserted by left clicking and dragging after activating the appropriate icon.
Elements can be edited by double clicking or right clicking (see section 3.1.2.1.2, page 15).

Header

Text box in the header position (top of window) j
displaying either custom text, or data object
acquisition date, name, file path, or associated

user name.

Footer

Text box in the footer position (bottom of window) J
displaying either custom text, or data object =
acquisition date, name, file path, or associated

user name.

Text

Text box which can be positioned freely within the

Print Template Page, displaying either custom text, ﬂ
or data object acquisition date, name, file path, or
associated user name.
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Image

Image display box which can be freely positioned
within the Print Template Page. Note that the s
default image is the HORIBA Jobin Yvon logo, but

a standard file browse window will be opened by
double clicking on the image display box, allowing

other images to be displayed.

Graph

Display box for the active LabSpec 5 data window Q
which can be freely positioned within the Print
Template Page. The data and axes will be
displayed as set in the main LabSpec 5 graphical

user interface (GUI).

Figure

Text box which can be positioned freely within the

Print Template Page, displaying either custom text, H
or data object acquisition date, name, file path, or
associated user name.

Param

Multiple column text box which can be positioned
freely within the Print Template Page, displaying
acquisition parameters for the active data object in
the active data window. The parameters which are
displayed, and their labels, can be customized by
double clicking on the parameters text box.

3.1.2.1.2.  Editing Print Template Page Elements

Right Click Menu
Right click anywhere on the Print Template Page Cut
to display the right click menu. BlackWhite
o Select “Cut” to delete the selected Format
. Turn
element on the Print Template Page. ki orefix
o Select “Black&White” to display the Print o X

Template Page in greyscale.

o Select “Format” to open the default
printer Page Setup dialog window,
allowing control of page layout (portrait or
landscape), paper source, and print
margins.

o Select “Turn” to toggle between
landscape and portrait page views.

o Select “Skip prefix” to hide the data
object ‘type’ prefix from the print job.
This is particularly useful when printing
the document to pdf, where typically the
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print job name will be “<Object Type>:
<Object Name>" (e.g., “Spectrum:
data001”). When “Skip Prefix” is ticked,
the print job name will be the object
name only (e.g., “data001”).

o Select “Zoom” to change the display size
of the Print Template Page.

Header, footer, text and figure display boxes

Double click on the box to display the Options

dialog window. The box can be configured using |, .. [ - o]
the following controls: Fort 2 =] Coce
o Type — select the box shape from the | ™ =
» Fill -
“Type” drop down box. o —
o Font — select the font, style, size and :
color from the “Font” drop down box. e =l
o Line — select the box outline color, style
and width from the “Line” drop down box.
o Fill — select the box fill color and style
from the “Fill” drop down box.
o Text —if custom text is selected from the
“Text mode” drop down box, type in the
desired text in the “Text” box.
o Text mode — select the text information
which will be displayed in the box, from
the “Text mode” drop down box. Choose
to display custom text, or data object
acquisition date, name, file path, or
associated user name.
Image box
Double click on an image box to display a standard [} P
File Open dialog window. Browse to locate the Laok jr: | 53 Images i Il =
image which will be displayed in the image box. —

File name: ||mage brop
Files of type: |\mage Files ﬂ Cancel

™ Open as 1ead-only

Parameters box

Double click on a parameters box to display the [EEEEES X
Parameter Selection dialog window. i o | | Stle
Parameters which will be displayed in the ﬁ
parameters box on the Print Template Page are £l
shown in the right hand list box.

Title: |SPE‘3“D

Colurnn ,27

Page 116

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

Other available parameters (from the standard

parameters information window — see section - e sy
perator aser

4.4.5, page 92) are shown in the left hand list box. Exposhion

0K

[ |
Cancel

o= 2|2

Title [Spectio

Column ’2_

Click on the left and right arrow icons to move :l il
parameters from one list box to the other.

Click on the up and down arrow icons to adjust ll il
display order of parameters in the parameters box.

The Title text box shows the display name for the
parameter selected in the right hand list box. The
display name can be modified by typing the
desired name in the Title text box.

Click on [Style] to open the Style Options dialog ol
window — the options displayed here are identical Ll

to those listed above for header, footer, figure and
text boxes.

In the Column text box type in the number of
columns in which the parameters will be displayed.
Note that a single column is a double-column
entity, in order to display the parameter name and
value.

3.2, Edit

The Edit menu includes functions to restore data to its original form after it has been manipulated, and
to copy and paste data.

Ihda Chrl+&

Redo  Chl+y Restore data functions
Restare »

ot Ctrl+

Copy  CulC Copy and paste functions
Fazte Clrl+

Format...
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3.2.1. Restore Data Functions
Undo Undo the last action which has been made in LabSpec 5. For example, if a

baseline subtraction does not give the desired result, the Edit > Undo function
will return the spectrum to its original form.

This function can be performed using the <CTRL>+Z keyboard shortcut.

Redo Redo the last action which has been undone. For example, if a process has
been reversed using Edit > Undo, it can be repeated using the Edit > Redo
function.

This function can be performed using the <CTRL>+Y keyboard shortcut.

Restore Reload a data object which has been closed using the Delete icon (see section
4.2, page 90). Edit > Restore will display a list of all data objects which have
been deleted — left click on the data object name to reload it.

3.2.2. Copy and Paste Functions

Cut Close the currently active data file so that it is no longer displayed in LabSpec
5. Note that if the data has been saved to the computer hard drive, then it will
remain there after it has been cut from LabSpec 5. The data can be re-opened
using File > Open.

If data has not been saved, or has been modified since the last save, a warning
message will appear prompting for you to save the changes. Click [Yes] to
save the changes, or [No] to close the data without saving the changes.

Real Time Display (RTD) data (see section 4.5.1, page 95) will be closed
without a prompt to save the changes.

This function can be performed using the <CTRL>+X keyboard shortcut.

Copy Copy the currently active data to the clipboard, so that it can be transferred to a
different LabSpec data window, or to a different software program. Please also
see information below about the copy/paste format, which allows you to control
how the data is copied.

This function can be performed using the <CTRL>+C keyboard shortcut.

Paste Paste the data from the clipboard into LabSpec 5 or into a different software
program.

This function can be performed using the <CTRL>+V keyboard shortcut.
Format... Control the format for the copy and paste functions.

Data — this allows copy/paste of data in its LabSpec 5 format, which includes
both the actual data and its ‘type’ designation. Common data types within

LabSpec 5 include “spectrum”, “map point spectrum”, “map model spectrum”,
and “profile”. If data is copied or pasted as “Data”, then it retains this
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designation. Note that data of a certain ‘type’ can only be pasted into its
matching ‘type’ window. For example, “spectrum” data can only be pasted into
the “spectrum” window, and it is not possible to paste it into a “map point
spectrum” window. “Data” copy/paste functions are intended to be used within
LabSpec 5 only.

Text — this allows copy/paste of data in text format only, which includes actual
data but excludes its ‘type’ designation. In this case, it is possible to paste data
from one ‘type’ window into another, and is a useful method to transfer data
into different windows. For example, a “map point spectrum” can be copied
and pasted into a “spectrum” window.

Picture — this allows a screen capture of the currently active window, thus
allowing an image of the window to be pasted into other software. If data is
copied as a picture then it can be pasted as a picture only.

3.3. Data

The Data menu displays a list of the first eight open data files, and allows you to open a full list of all
data files, and to view and edit parameters relating to the spatial/spectral/intensity range of the
currently active data.

gpectrum]
gpectumz
gpectium3
spectiumd

Drata list...
[rata range...

3.3.1. Selecting Data

An open data file can be selected (activated) by spectrm]

clicking on the file name displayed in the Data
menu. gpectum3 %

gpectrumd
Data list...
Data range...
If more than eight data files are open then the full R ®
list can be displayed by clicking on “Data list...”. speciun
Click on the file name to select (activate) the file. §EZ§EI3$§
The data list will automatically close once the spectumy
chosen file has been selected. spectrumt

spectum?
spectumd
spectumd

Data files can also be selected by clicking on
coloured radio button in the data bar (see section

Page 119

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

6, page 196), or by using the SHIFT+click function
on the spectrum in the spectrum display window.

3.3.2. Data Range
7 Data range %
Ais  Size From To Unit  Label
he 22 733672 |344E5  pm 4
b 37 24551 116196 pm
§ 512 2166.77 |549.361 1/em M
| 0 244 Critése ﬂ

Help

Clicking on Data > Data range... opens the “Data range” dialog window, which displays information
about the number of data points and maximum and minimum values for the active data. Typical
information includes maximum and minimum values for the spectrum axis, intensity axis, XYZ spatial
axes, and colors. The exact categories which are displayed depend on the specific ‘type’ of the
selected data.

3.3.2.1. Data Range Information

The “Data range” dialog window shows the following information:

Axis Identification of the axis type (see section 3.3.2.2, page 20).

Size Number of data points within the axis.

From/To The end limit values (‘start’ and ‘stop’) for the axis.

Unit The units associated with the axis.

Label The display label for the axis. Note that default labels (such as “Raman shift

(cm™)” for the X axis of a spectrum) are not displayed.

3.3.2.2. Data Range Axes
The “Data range” dialog window shows information about the following data axes:

Spectrum axis (S)
This will be displayed for spectral data, showing the information for the Raman shift (cm™) or
wavelength (nm) axis.

Intensity axis (1)

This will be displayed for spectral data, Raman XYZ maps/slices/profiles and optical images, showing
the information regarding the intensity axis. The units will be counts (cnt) or counts per second
(cnt/sec) for spectra and Raman XYZ maps/slices/profiles, and arbitrary units (a.u.) for optical images.
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Spatial axes (X, Y and 2)
These will be displayed for Raman XYZ maps/slices/profiles, and optical images, with units of
micrometers (um).

Colors (C)
These will be displayed for optical images only, and shows the number of colors associated with the
image. Typically there will be three colors (red, green and blue) for the image.

3.3.2.3. Data Range Functions

Scale Allows the axis scale to be modified (for example, shifted in position, or
stretched/compressed). To use this function, manually adjust the figures in the
“From” and “To” boxes, and then click [Scale]. The axis will be scaled using
the new “From” and “To” values. This function can be used to shift a spectrum
to higher or lower Raman shift (cm™) or wavelength (nm) position. In this case,
ensure that the “From” and “To” values are adjusted by exactly the same
amount; otherwise the spectrum will be stretched or compressed.

Extract Truncates the data file by deleting all data outside the “From” and “To” values.
To use this function, manually adjust the figures in the “From” and “To” boxes,
and then click [Extract]. This function can be used in conjunction with [Get]
(see below) to extract just the currently displayed data.

Get Updates the Data Range values according to the current display in the active
spectrum/map/image window. To use this function click [Get] to refresh the
Data Range window with the current display values. This function can be used
in conjunction with [Extract] (see above) to extract just the currently displayed
data. For example, use the Zoom tool (see section 5.5, page 169) to select the
desired data range, and then click on [Get] and then [Extract].

Label Re-labels the data axes according to the values set in the “Label” boxes. Note
that default labels (such as “Raman shift (cm'1)” for a spectrum X axis) are not
displayed in the “Label” boxes. To use this function type the desired axis label
in the relevant “Label” box and then click on [Label].

Resize... Modifies the number of data points for an axis. For example, the “Resize...”
function allows a spectrum of 1024 data points to be reduced to 512, or an
image of 100 x 100 data points to be increased to 150 x 150.

To use this function manually modify the number of data points in the “Size”
box, and then click on [Resize...].

¢ Hesize

Foly degree m
Fizel number |5 -
Binning factor |2 -

Two functions are available for “Resize...”.
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Polynom — fits a polynomial curve through a number of adjacent pixels, and
calculates the required new data points based on this curve. The degree of the
polynomial and the number of adjacent pixels can be selected from the “Poly
degree” and “Pixel number” drop down boxes.

Bin — co-adds a specified number of adjacent pixels. The binning factor can be
selected from the drop down box — this indicates the number of adjacent pixels
which will be co-added. For example, binning factor=2 indicates that every two
pixels will be binned (i.e., 1+2, 3+4, 5+6...).

3.4. Options

The Options menu allows control of a number of optional functions within LabSpec. Note that many
items in the Options menu will only be visible if they have been specifically activated, and hence the
visible menu may vary from that shown below.

Unit 2
Multi

Pressure unit
Custom unit

Profiles. ..

Template

3.4.1. Unit

Hovering the mouse over Options > Unit a new menu will be displayed, allowing you to select the
units for the spectrum and intensity axes. A tick indicates which option is currently selected and
active.

nm
v 1/cm
e
1/cm abs > Spectrum (X axis) units
THz
K.bar
al

Cnt

Intensity (Y axis) units
v Cnt/zec

Cormvert

Conversion options
v Auto Comvert

H_}H_Jk
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3.4.1.1. Spectrum (X axis) Units

nm Nanometers (nm)

1/cm Raman shift (cm'1) — energy (in wavenumbers, cm'1) relative to the laser line

eV Electron volts (eV)

1/cm abs Absolute wavenumbers (cm™') — absolute energy (cm™ = 10”/nm)

THz Terahertz frequency (THz) — (THz = 0.03cm’™)

kbar Kilobar (kbar) [Only visible if “Pressure units (custom units)” module is active

within LabSpec]

5U Position of user defined custom units — the unit name (e.g., 5U) will be
displayed as set by the user. [Only visible if “Pressure units (custom units)”
module is active within LabSpec]

3.4.1.2. Intensity (Y axis) Units

cnt Counts

cnt/sec Counts per second

3.4.1.3. Conversion Options

Convert Click on “Convert” to convert the relevant axis to the selected units.

Auto Convert When “Auto Convert” is ticked the units for the relevant axis are automatically

converted when the units are modified.

3.4.2. Multi
The “Multi” function allows batch processing of open data files.

If “Multi” is ticked then when a data processing function (e.g., smoothing or peak searching) is started
it will be applied to all data files open within the active window.

If “Multi” is used in conjunction with File > Save As, then all of the data within the active window will be
saved sequentially. The files will be saved in the order they are presented within the Data Bar (see
section 6, page 196) or Data List (see section 3.3, page 19).

3.4.3. Pressure Unit

The “Pressure Unit” dialog window allows control of the formulae used to convert data into pressure
units (such as kilobar, kbar). The dialog window and its use is identical to the “Custom Unit” dialog
window, which is described in section 3.4.4, page 24.
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3.4.4. Custom Unit

The “Custom Unit” dialog window allows specific spectral (X axis) units to be defined and used. Click
on “Custom Unit” to open the following window, which includes a number of sections:
&

£ Custom unit

Pararneter Formula

|4

Constants A, B, C and D

Ic

|
B |
|

5

jrm == w5 Conversion formula of custom unit to standard unit (nm or cnt)

|5U [)= |5

and vice versa

Label |Eustnm Uitz [5L1)

Mame |5U

Help | Laad ‘ Save |

Cancel |

Label and name for specified custom unit

Custom units are defined by inserting an appropriate mathematical formula to convert from standard
units (of nanometers, nm, or counts, cnt). In the example shown in the above image, the custom units
5U are calculated as 5U =x * 5, where x is nm. The reverse conversion is also shown, so that

nm = x /5, where x is now 5U.

3.4.4.1.

Defining Custom Units

In order to define custom units it is necessary to have mathematical formulae which relate the custom
unit to standard units (of nanometers, nm, or counts, cnt). Formulae are required which convert (a)
the standard unit to custom unit, and (b) the custom unit to standard unit.

The following example of converting nanometers (nm) to kilo electron volts (keV) will illustrate the
principles of creating custom units.

The formula for converting nanometers (nm) to kilo electron volts (keV) is: keV = 1240 / (nm * 1000)

The formula for converting kilo electron volts (keV) to nanometers (nm) is: nm = 1240 / (keV * 1000)

Set constant values for A —
and B

Specify the custom unit —»
(which will be displayed in
Options > Unit) as “keV”

and type in the formula to

£ Custom unit

Parameter

Fomula

[a

[1240

[

[1000

c

[o

[ren |- [oi0e8

[kev

)= [0

Label

Narne

|k\|n electron volts [kel]

|custom unit - ke

Loy

Help | d | Save | Eam:el|

convert from nm to keV

Explore the future

Type in the “Label” which
will be used as the axis
label for the custom unit,
and the “Name” for this
specific custom unit
configuration.

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific

Choose the standard unit
(in this case nanometers

“nm”) from the drop down

box, and type in the
formula to convert from
keV to nm.
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The configuration can be saved (as a .ini file) by clicking on [Save], and previously saved
configurations can be opened by clicking on [Load].

3.4.5. Profiles...

The “Profiles...” module allows individual user accounts to be set up, so that personal settings and the
user’s last used instrument configuration can be restored. If desired, it can configured to prompt for a
user name and password when the software is opened.

Please note that “Profiles...” is not intended to be a software security module, but rather a method of
maintaining ease of use in a multi-user environment. The module allows each user to have LabSpec
configured in a different way — in addition, it can be used to prevent confusion with
acquisition/analysis settings, by ensuring that all settings are restored to the user’s preferred values.

1 Profile X
Login |User
Password = Log-in user name and password
| ~
Level |.&dministrator j } User level
Mame |defaul -
] 1] Profile name

| defauli2 -

v Load profile at startup
v Include instrument setup .
Options

¥ Save configuration on exit

W Allow program restart

Load | kK | Help | Cancel |

Log-in User Name and Password
Each user has an individual log-in user name and password

User Level
Three user levels are available: (1) administrator, (2) operator and (3) guest.

“Administrator” has full control of the software and system.

o “Operator” cannot modify instrument parameters (such as laser wavelength, confocal hole,
slit etc) but can control acquisition time and number of accumulations, and has full access to
data processing functions.

o “Guest” has full control of the software and system, but is intended for one-off guest users
who do not have their own user name and password.

Profile name
Each user can have multiple profiles associated with his/her account. This allows the user to choose
a specific preferred configuration at log-in.

Page | 25

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

Options
The options set how the “Profiles...” module operates. Note that the displayed settings are used for
all users; they are not saved individually as part of the user’s profile.

o Load profile at start up — when this box is ticked user log-in is required when the software is
opened. If this option is not active, then users can log-in via Options > Profiles...

o Include instrument set up — when this box is ticked the instrument settings (such as laser,
confocal hole, slit, spectrometer position etc) will be saved as part of the user’s profiles.
This function ensures that a user will see either his/her preferred instrument configuration, or
the instrument configuration that (s)he last used.

o Save configuration on exit — when this box is ticked the instrument and software
configuration will be automatically saved when the software is closed. This means that
when the user logs in again, the instrument and software will be restored to his/her last used
configuration.

o Allow program restart — when this box is ticked, the software is permitted to close and re-
open when a new user profile is selected via Options > Profiles... In this way it is possible to
apply the user’s desired instrument and software configuration.

3.4.5.1. User Log-in

3.4.5.1.1.  Log-in At Start of LabSpec

If the “Load profile at start up” is ticked (see 3.4.5, FHEI0 X
page 25) a window will appear prompting for

“Login” and “Password” when LabSpec is started. Logn  [User

Type in the correct log-in user name and Passnod |1

password, and then select the desired profile from Name  |Profit =l
the drop down box. Load | s |

Click [Load] to apply the profile.

Click [Skip] to access LabSpec at an “Operator”
level, without having to log-in. Note that an
“Operator” cannot modify instrument parameters
(such as laser wavelength, confocal hole, slit etc)
but can control acquisition time and number of
accumulations, and has full access to data
processing functions.
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3.4.5.1.2.  Log-in During a LabSpec Session

If the “Load profile at start up” is not ticked, or if
you wish to change profile during a LabSpec
session use Options > Profiles... Type in the
correct log-in user name and password, and then
select the desired profile from the “Name” drop
down box.

Click [Load] to apply the profile.

Note that if “Allow program restart” is ticked (see
section 3.4.5, page 25) then LabSpec will be
closed and re-started automatically.

3.4.5.2. Creating a New User Profile

New user profiles are created in the Profiles
window (Options > Profiles...), by specifying the
user name, password, level and profile name(s).
The new user profile will be created when you next
exit LabSpec.

“Login” User Name
Type in the new “Login” user name.

Password
Type in a password in the “Password” box.

Profile “Name”

Type in a name for this specific profile into the
“Name” drop down box. Each user can specify
multiple profiles activated with a single “Login” user
name and password.

Level
Select the appropriate user level from the “Level”
drop down box.

Three user levels are available: (1) administrator,
(2) operator and (3) guest.

o “Administrator” has full control of the
software and system.

o “Operator” cannot modify instrument
parameters (such as laser wavelength,
confocal hole, slit etc) but can control
acquisition time and number of

< Profile

Laogin

Paszmord

Level

MName

Load |

LabSpec 5 user manual

Adrrinistrator hd

3 .
-
IV Load profile at startup
¥ Include instrument setup
¥ Save configuration on exit

[~ Allow program restart

0k Help Cancel

+ Profile

Login

Pagsword

Level

Marne

Load

Adminiztrator -

I |
=
W Load profile at startup
W Includz instiument setup
W Save configuration on exit

[ Allow program restart

ak Help Cancel

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific
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accumulations, and has full access to
data processing functions.

o “Guest” has full control of the software
and system, but is intended for one-off
guest users who do not have their own
user name and password.

Options

Note that the Profile “Options” (see section 3.4.5,
page 25) are universally applied for all users, and
cannot be independently set for each user.

3.4.5.3. Changing a User Profile Password

To change an existing password, select Options > [T 3
Profiles..., and type in your “login” user name and - e
“password”. Type the new password into the “New P _
Password” box. If the “New Password” box is e I
greyed out and inactive, tick the box to the right Level [dministator -
hand side to activate it.

MHame Profile1 -
. . . (]
Click [OK] to register the new password. This & ,J—Jj
password will be active from the next log-in. W Load profie at startup

W Include instrument setup
W Save configuration on exit

[ Allew program restart

Load | ok Help Cancel

3.4.5.4. Using Multiple Profiles With a Single User

Each user can save multiple profiles activated with
a single “Login” user name and password.

3.4.5.4.1.  Creating a New Profile Name

In Options > Profiles... log-in with your “Login” user a5
name and password.

Login =
In the “Name” drop down box type in the desired Passuard ,7
name for the new profile and click [OK] to register Lo a3 .
the new profile name. The new profile will be
created and saved when you next exit LabSpec. [Lrane |"’°“'B‘ﬂ — =]

@ -
v Load profile at startup
v Include instrument setup
¥ Save configuration on exit

[~ &llove program restart

Load | oK Help Cancel
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3.4.5.4.2. Deleting a Profile Name

In Options > Profiles... log-in with your “Login” user S (]

name and password. o o

Paggword [P
In the “Name” drop down box select the name of s o

the profile you wish to delete, and then click on the e T ——
blue ‘down arrow’ to move the selected profile

me to the trash bin o= il 1
na . T =
Click [OK] t it the Profil dial ind v -

ick [OK] to exit the Profiles... dialog window. % Losd rofe at statp

. . ¥ Include instrument setup

Note that deleted profiles are always available to H Sovm e ame
be restored to active use. See Restoring a Deleted ™ Allow program restat
PI’OfI/e Name belOW Load | ok Help Cancel

3.4.5.4.3.  Restoring a Deleted Profile Name

In Options > Profiles... log-in with your “Login” user [ X
name and password.
Login ’Llseﬂi
ATEAON ’7
In the trash can drop down box select the name of Fassnord .
the profile you wish to restore, and then click on Lo rr—
the blue ‘up arrow’ to restore the deleted profile
name to the active “Name” drop down box. Name =
@[]
Click [OK] to exit the Profiles... dialog window. [ Froe? al

IV Load profile at startup
V¥ Include instrument setup
IV Save configuration an exit

[ Allows program restart

Load ak Help Cancel

3.4.6. Template

The “Template” module allows you to save a specific instrument configuration and measurement set
up as a template. The template can be recalled and applied as required. Templates are useful when
you wish to measure a number of sample types, each of which requires a specific measurement
configuration. In this case, a number of templates can be set up allowing you to quickly recall the
desired configuration without needing to set each parameter individually.

To learn more about the various options shown in the template dialog window please consult the
relevant section of this manual.

Enhanced template control is provided through the LabAssistant menu (see section 3.8, page 76),
and it is recommended that the LabAssistant function is used in preference to Options > Template.
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3.4.6.1. Using Templates

Open the “Template” dialog window by clicking on  |[FRE e ®
Ognons > Tem plate Laser wavelength ’m Spike Removal ’m

Laser Filer [ =] Auto Exposure [res = .|
In the “Template” dialog window set up the | swars TE0 v|  Aolocus [eroreal | |
instrument and measurement configuration as | Gresabee [ Mssi -l
required. Note that all modules and accessories | =" o R I
active on the system will be visible within the | L " e B
“Template” window. Depending on your instrument Expose Tine o [B -
configuration the “Template” window you see may pocumddionNunber 2 Delectr e
vary from that shown here. Ui = =

Click on [Current] to import the current instrument
configuration and measurement set up into the

Template.
Current Apply Load ‘ Save | Cancel

Click [Save] and [Load] to save and open
template files (.tpl format) respectively. Standard
Windows save and open dialog windows will be
displayed.

Click [Apply] to apply the current template —
motorized hardware changes will be made
automatically; manual hardware changes will
prompt for you to change the hardware.

3.5. Acquisition

The Acquisition menu allows control of a number of functions which relate to data acquisition.

Cuztom info
Trigger

RTD

Optionz

Auto save
Extended range
Detectar
Autofocus
Eutra images
ALto expogsure
Heat detector

3.5.1. Custom Info

The “Custom info” module allows you to add specific information and metadata to a data file.
LabSpec 5 automatically saves hardware and measurement related information to an information

shell for each data file, which is accessed the “Information” icon ( i/ ) or <CTRL>+| (see section

Page | 30

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




Explore the future

HORIBA

Scientific

445, page 92).
measurement.

3.5.1.1.

Open the “Custom info” dialog window by clicking
on Acquisition > Custom info.

When the “Custom info” window is first opened it
will show the default categories for “Date”,
“Operator”, “Sample”, “Remark” and “Power”.

Left click in the desired “value” box and insert the
relevant text. Add information for each category as
required.

Tick the “Open Dialog, when data acquisition
started” box if you want the “Custom info” window
to automatically open at the start of each
measurement. This can be useful to prevent you
forgetting to add custom information to each data
file.

Adding Information to the Custom Info Window

# Custom Parameters

Value

o
=
_|E

Date

Operatar
Sample
Remark

Power

[~ Open Dialog, when data acquistion started

Help

Cancel

LabSpec 5 user manual

With “Custom info” you can add further information about the sample and

[v Open Dialog, when data acquistion started

3.5.1.2. Adding New Categories to the Custom Info Window
Additional categories can be added by right 7 Custom Parameters ®
clicking on one of the category name boxes and Vabe o ]
. » Date o
selecting “Insert row”. T [
Sample Cancel
Remark
Power
Remave raw
[~ DOpen Dialog, when data acquistion started
A new row will be inserted above the selected /' Custom Parameters ®
position, and will display the same name as the Valie [ o ]
. Date
original category. o 1 e |
Sample Cancel
Remark
Power
Pawer
[~ Open Dialog, when data acquistion started
Double click on the category name box to allow the [T =
name to be edited. Type in the desired category : Vale 3
ate
name. F— L
Sample Cancel

Remark

[~ Open Dialog, when data acquistion started
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Click on any other category box to register the new name.

# Custom Parameters 3]

Value oK
Date
Operator M
Sample Cancel
Remark
NEW
Fower
[~ Open Dialog, when data acquistion started
3.5.1.3. Deleting Categories from the Custom Info Window
Categories can be deleted by right clicking on the

o |

category name boxes which is to be deleted and ol

Date:
Se|eCtlng "Remove I’OW". Operator M
Sample Cancel

Remark

Fower
Iresert row

[” Open Dialog, when data acquistion started

The category will be deleted from the Custom Info  [EEEENRTRES ]

window. T el
EZ:atDr : w
Sample Cancel
Power
[~ Open Dialog, when data acquistion started

3.5.2. Trigger

The “Trigger” dialog window allows you to configure manual trigger prompts which can be set to
appear before an acquisition. Manual triggers are useful if you wish to start a measurement at a
specific point in time, or if you wish to acquire an array of data manually. Once the trigger prompt
[OK] is clicked then the measurement will start.

The window shows the trigger prompt message which will be displayed for a “Start” trigger (see
section 3.5.2.1, page 33), and a “Sample” trigger (see section 3.5.2.2, page 33). If the “Use” box is

ticked, then the trigger will be active, and a prompt window will be displayed before the acquisition.

# Trigger ®
Event Meszage Usze
Start |Elick 0K to start acquisition r
Sample |Elick 0K to acquire data r

Help

Cancel
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3.5.2.1. Trigger “Start”

The trigger “start” message will be displayed at the
start of a complete acquisition. In this case, a
complete acquisition means acquisition of a single ‘Q Click, OK. to start acquisition
spectrum (& / 1£; see section 4.5.3, page 96) or

multidimensional spectral array ( / ¥ see
section 4.5.4, page 96) such as a profile (e.g.,
depth, time, temperature, time) or map (XYZ2).

LabSpec

Cancel

Click [OK] to start the measurement, or [Cancel]
to abort the measurement.

3.5.2.2. Trigger “Sample”

The trigger “sample” message will be displayed at  [FSR:_-—.
each measurement point in a spectrum array
acquisition, such as a profile (e.g., depth, line,
temperature, time) or map (e.g., XYZ). In addition,
the “sample” message will be displayed before
each window acquisition in an extended range
measurement.

Cancel

This function can be useful to allow manual
focussing before each measurement point in an
array acquisition.

Click [OK] to start the measurement, or [Cancel]
to abort the measurement.

3.5.3. RTD

The “Real Time Display, RTD” dialog window allows you to control the two dimensional real time read
out configuration of the CCD array detector — it is typically only used for diagnostic and maintenance

purposes. Real time display of the CCD detector is activated using the / Eicon.
< RID 3
Properties
Image binning # m
Image binning m
Readout zone Full -

Accumulate image [

E zposure time[sec) 1

Help | Cancel ‘

Image binning X
Select an appropriate binning factor from the drop down box for the X dimension of the CCD image.
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Image binning Y
Select an appropriate binning factor from the drop down box for the Y dimension of the CCD image.

Readout zone

Select “Full” to read out the entire CCD array, or select “Spectrum” or “Image” to read out from the
CCD zone used for spectrum or image acquisition. The “Spectrum” and “Image” read out zones are
set in Acquisition > Detector — see section 3.5.7, page 57.

Accumulate image
Tick the box if you want sequential images from the CCD to be co-added to improve image quality

and signal to noise ratio.

Exposure time (sec)
Set the default integration time to be used for the CCD real time display.

3.5.4. Options

The “Options” dialog window allows you to control a number of default settings which will be applied
automatically for data acquisition. Most parameters controlled in Acquisition > Options are not
changed for every acquisition, but rather are set according to a user’s specific preferences and then
applied to all acquisitions. Certain items which are required to be modified for each individual
acquisition (i.e., “Exposure time”, “Accumulation number” or “Data name”) can be quickly accessed
through the Control Panel (see section 9, page 228).

# Options 3]
Exposure timefsec) 1] ok |
Accumnulation nurmber ’27 Help
[rata name W Cancel
Photo-bleaching time lﬂi 3EC
Bimning factor ,ﬁ
Accumulation mode | Average A
Spike filker On -

Autofocus ff ~|+|0
Scanning device Stage -

Use detector m
Signal mode ’m
Auto exposure ,m ﬂ
Shutter mode ,h
Intenzity comection ,m‘ M
Drenoize m

3.5.4.1. Exposure time (sec)

This sets the exposure time (or acquisition time) in seconds for an individual spectrum acquisition.
The value displayed and set here is identical to that displayed and set in the Control Panel — see
section 9.9.2, page 236.
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3.5.4.2. Accumulation number

This sets the number of accumulations which allows multiple spectra to be averaged to improve
spectrum quality and signal to noise ratio. The value displayed and set here is identical to that
displayed and set in the Control Panel — see section 9.9.3, page 236.

3.5.4.3. Data name

This sets the data name tag, which is a prefix which is used for every newly acquired spectrum. In
addition, it is used as the default file name during a File > Save As procedure. The value displayed
and set here is identical to that displayed and set in the Control Panel — see section 9.8, page 235.

3.5.4.4. Photo-bleaching time

Photo-bleaching is a process whereby high fluorescence backgrounds are reduced by interaction of
the sample with the high intensity laser beam used for Raman analysis. Photo-bleaching can assist in
reducing backgrounds in a spectrum, and allowing a better quality Raman spectrum to be acquired.

When a photo-bleaching time is set in Acquisition > Options, once a measurement is started the
software will wait for the specified photo-bleaching time before acquiring data (according to the
specified acquisition time and number of accumulations — see section 9.9, page 235). This option is
useful to have a controlled and consistent photo-bleaching time for a number of spectra.

When using the photo-bleaching function it is advisable to check that the sample behaviour is suitable
for this function. Photo-bleaching depends on the fluorescence background reducing, but otherwise
the sample must remain unchanged and chemically viable. In some cases, a reduction in
fluorescence background may be accompanied by laser-induced burning of the sample, which is
apparent through a changing Raman spectrum and/or visible of signs of burning on the sample
surface. If this happens, then photo-bleaching cannot be used, and it is necessary first to reduce the
laser power to prevent sample burning — this can be done by inserting a neutral density filter into the
laser path (see section 9.2, page 228).

The photo-bleaching ‘wait’ time will be applied before the start of a single acquisition. Note that it will
not be applied for the real time display (RTD) acquisition.

o For an extended range acquisition (see section 3.5.6, page 49) the photo-bleaching ‘wait’
time is applied before the first spectral window only.

o For a multidimensional spectral array acquisition (including time profiles, Z (depth) profiles,
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) the photo-bleaching
‘wait’ time is applied before each spectrum acquisition in the array.

When the photo-bleaching function is active (i.e., E
photo-bleaching time is >0s), an indicator will be
displayed in the Status Bar.

3.5.4.4.1.  Turning On the Photo-bleaching Function

In Acquisition > Options set the “Photo-bleaching
time” to be any value greater than 0s.
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Click on [OK]. The photo-bleaching function is now
active.

The indicator icon is displayed in the Status Bar. E

3.5.4.4.2.  Turning Off the Photo-bleaching Function

In Acquisition > Options set the “Photo-bleaching
time” to be Os.

Click on [OK]. The photo-bleaching function is now
inactive.

The indicator icon is no longer displayed in the
Status Bar.

3.5.4.5. Binning Factor
The “Binning Factor” controls the number of data points in a spectrum.

Binning Factor = 1 (default value)

When the “Binning Factor” is set to 1, the full number of data points is used to create the spectrum.
Typically this will result in each spectral window having between 1000-1600 data points; the exact
number depends on the specific configuration and set up of the Raman system.

The default value for “Binning Factor” is 1.

Binning Factor > 1

When the “Binning Factor” is set to >1, the number of data points used to create a spectrum is
reduced, by co-adding adjacent pixels on the detector. Increasing the “Binning Factor” results in
spectra which have less data points, and result in smaller file sizes; in addition, the spectral quality
(e.g., signal to noise ratio) will be increased. However, spectral resolution will be correspondingly
reduced, which may result in detailed spectral features being lost.

Typically using a “Binning Factor” > 1 is only suitable for specialized applications. If in doubt, use the
default value of 1.

The data shown right has been acquired with 50 000 1
“Binning Factor” = 1. 40000 AL Tl

30 000

Intensity (cnt)

20 000

10 000

0

T T T T T T T T T
450 455 460 465 470
Raman Shift (cm™")
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The data shown right is the same spectrum but x10°

acquired with “Binning Factor” = 3.
100

Note how there are 3x less data points, but the
maximum signal level is 3x higher, resulting in a
spectrum with increased spectral quality (e.g.,
signal to noise ratio). However, the detail of the 1
spectrum (such as peak shape) is reduced. 0

Intensity (cnt)
L

50—

T T T T T
450 455 460 465 470
Raman Shift (cm™")

3.5.4.6. Accumulation Mode

The “Accumulation Mode” sets how multiple accumulations (see section 9.9.3, page 236) are treated
during an acquisition.

Average

Select “Average” from the drop down box to have multiple accumulations averaged together as they
are displayed. The averaging is performed post-acquisition, after data transfer from the detector to
the PC.

During an acquisition of multiple accumulations, the spectrum displayed on-screen represents the
sequentially averaged data. For example, if three accumulations are specified the data will be
displayed sequentially:

o Display 1: accumulation 1
o Display 2: Average(accumulation1 + accumulation2)
o Display 3: Average(accumulation1 + accumulation2 + accumulation3)

Sum

Select “Sum” from the drop down box to have multiple accumulations summed together before they
are displayed. The summing is performed post-acquisition, after data transfer from the detector to the
PC.

During an acquisition of multiple accumulations, the spectrum displayed on-screen represents the
sequentially summed data. For example, if three accumulations are specified the data will be
displayed sequentially:

o Display 1: accumulation 1

o Display 2: Sum(accumulation1 + accumulation?2)

o Display 3: Sum(accumulation1 + accumulation2 + accumulation3)
Detector

Select “Detector” from the drop down box to accumulate spectra on the detector prior to data transfer
to the PC. This mode is only available for specific detectors.

3.5.4.7. Spike Filter

The “Spike Filter” is a sophisticated algorithm designed to remove random spikes (also known as
cosmic rays) which can appear in any spectrum. These spikes are entirely natural, and do not
indicate a fault with your system. Without the “Spike Filter” it is difficult to know whether an observed
peak is real (e.g., Raman) or a spike artefact. With the “Spike Filter” active you are assured that all
peaks in your spectrum are real.
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The spectrum shown to the right was acquired
without the “Spike Filter”. Spikes in the spectrum
are highlighted.

1.2

1.0

Intensity (cnt)

0.8

0.6

T T T = T T T
500 1000 1500 2000

Raman Shift (cm’l)

The “Spike Filter” algorithm compares multiple accumulations of a spectrum and calculates what
peaks are real (e.g., Raman peaks) and what peaks are spikes. It then automatically removes spikes
from the spectrum. The comparison method ensures that real peaks can never be incorrectly deleted.

The spectrum shown to the right was acquired with
the “Spike Filter” active. This time all peaks in the
spectrum are Raman peaks, and there are no
spikes visible.

Intensity (cnt)
5
|

T T T T
500 1000 1500 2000

Raman Shift (cm™)

3.5.4.7.1.  Turning On the “Spike Filter”
In Acquisition > Options select either “On (auto add)” or “On” from the “Spike Filter” drop down box.

o On (auto add): this mode automatically adds an extra accumulation to your measurement.
For example, if you specify three accumulations in the control panel (see section 9.9.3, page
236) the actual number acquired will be four (3+1). This mode ensures that every spectrum
will be spike filtered, even if you only specify one accumulation (since the software will
automatically acquire two accumulations (1+1) to enable the “Spike Filter” comparison
algorithm).

o On: this mode will activate the “Spike Filter” only if the number of accumulations set in the
control panel (see section 9.9.3, page 236) is greater than 1. So, if an acquisition is made
with 2,3,4... accumulations, then the “Spike Filter” will be active. If an acquisition is made
with only 1 accumulation, then the “Spike Filter” will be inactive, and there is the possibility
of spikes being present in your spectrum. This mode is useful since it allows you to easily
switch between a fast analysis mode without the “Spike Filter” (e.g., when the accumulation
number is set to 1), and standard analysis with the “Spike Filter” (e.g., when the
accumulation number is set to 2 or more)

3.5.4.7.2.  Turning Off the “Spike Filter”

In Acquisition > Options select “Off” from the “Spike Filter” drop down box.
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3.5.4.8. Autofocus

The “Autofocus” function sets how the autofocus operation (see section 3.5.8, page 59) is applied to a
measurement. There are three main modes of operation:

Before acquisition

In this mode, the autofocus procedure will be applied a single time at the start of a spectrum or array
acquisition (including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ
slices, and XYZ datacubes).

For example, if an XY map comprising 10 x 10 data points is to be acquired, the autofocus procedure
will be applied once at the beginning to find the optimal focus point, and the 100 data points will then
be acquired at the same optimal focus point.

This mode is useful when you wish to use autofocus for single spectrum acquisition, or for surface
mapping of a flat, smooth sample.

Before each point

In this mode, the autofocus procedure will be applied for each individual spectrum being measured in
the acquisition. For an array acquisition (including time profiles, Z (depth) profiles, temperature
profiles, XY maps, XZ and YZ slices, and XYZ datacubes) this means that the autofocus will be
performed before each point in the array.

For example, if an XY map comprising 10 x 10 data points is to be acquired, the autofocus procedure
will be applied at each XY coordinate prior to spectrum acquisition.

This mode is useful when you wish to use autofocus for mapping of a rough and/or non-flat (tilted)
sample. If the sample is smooth but non-flat (tilted) then the “In limits point” mode is recommended —
see below.

In limits point

In this mode, the autofocus procedure will be applied at four intermediate positions in a rectangular
surface (XY) mapping area to calculate the tilt of the sample. The focus position will then be adjusted
at each measurement point to compensate for the tilt.

In the diagram below showing a surface (XY) mapping area the intermediate “In-limits point”
autofocus points are marked with with “+”.

+ +

For example, if an XY map comprising 10 x 10 data points is to be acquired, the autofocus procedure
will be applied at the intermediate positions of the map area prior to the mapping. When the map
acquisition starts, the focus position will be adjusted at each point, based on the tilt plane calculated
by the autofocus.

This mode is useful when you wish to use autofocus for mapping of a smooth but non-flat (tilted)
sample.
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3.5.4.8.1.  Turning On Autofocus

In Acquisition > Options select either “Before

acquisition”, “Before each point” or “In limits point
from the “Autofocus” drop down box.

Click [OK]. Autofocus is now active.

The Autofocus indicator icon is displayed in the [AF
Status Bar.

3.5.4.8.2.  Setting the Autofocus Offset

Depending on the exact Autofocus mode being used (see section 3.5.8, page 59) the focus position
located by the autofocus procedure may correspond to a visual focus of the sample, which is not
always the position giving a maximum Raman signal.

In this case, it is possible to set a Z-axis offset, which will be applied after the autofocus position has
been located. A negative offset means that the focus will be moved upwards (e.g., analysis will be
made higher in the sample than the autofocus position); a positive offset means that the focus will be
moved downwards (e.g., analysis will be made lower in the sample than the autofocus position).

The offset is also useful if you wish to do mapping inside a sample at a fixed position below the
surface. The autofocus procedure (depending on the exact mode being used — see section 3.5.8,
page 59) will locate the surface of the sample, and the positive offset will then be applied to move to a
specified position below the surface.

3.5.4.8.3.  Turning Off Autofocus

In Acquisition > Options select “Off” from the
“Autofocus” drop down box.

Click [OK]. Autofocus is now inactive.

The Autofocus indicator icon is no longer displayed
in the Status Bar.

3.5.4.9. Scanning Device

The “Scanning Device” function sets what device is used for Y axis movement in multidimensional
spectral array measurements (such as XY surface maps, or YZ depth slices).

The default mode is “Stage” which uses the motorized sample XY stage to move the sample in both X
and Y dimensions.

On systems which are equipped with the confocal LineScan mirror scanning hardware it is also
possible to use the LineScan to acquire data in the Y axis. In this case select “Scanner” to disable the
XY motorized stage for Y axis movement during the measurement, and to use the LineScan mirror.
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3.5.4.10. Use Detector

The “Use detector” function sets how multiple detectors are used during a measurement. If your
Raman system is equipped with a single detector only, then this option will be set to “Active” and will
be greyed out.

3.5.4.10.1. Setting the Use Detector Mode
In Acquisition > Options select either “Active” or “Both” from the “Use Detector” drop down box.

Active
In this mode data will only be acquired from the active detector. The active detector is selected from
the status bar (see section 7.3.2, page 202).

Both

In this mode it is possible to acquire data from two detectors simultaneously, but this only applies to
very specific configurations. For most standard systems, it is only ever possible to acquire data from
the active detector.

3.5.4.11.  Signal Mode

The “Signal Mode” function controls whether a ‘dark’ subtract procedure is implemented automatically
during a spectrum acquisition.

Some detectors (e.g., the InGaAs near infra-red array detector) have a significant fixed pattern
artefact signal which can dominate the spectrum acquired from a sample with low signal level. In this
case, it is possible to acquire a ‘dark’ spectrum (e.g., a spectrum acquired with a shutter in front of the
detector, so that no sample signal is observed) which corresponds to the fixed pattern signal only. By
performing a ‘dark’ subtract (e.g., subtract the ‘dark’ spectrum from the sample spectrum) significant
improvement in spectrum quality can be realised.

3.5.4.11.1. Setting the Signal Mode

In Acquisition > Options select either “Signal”, “Dark”, “Signal-Dark” or “Signal-Dark (always)” from the
“Signal Mode” drop down box. These choices what type of spectrum is acquired from the detector.

Signal
In this mode, the sample spectrum (detector shutter open) will be acquired and displayed on screen.

Dark
In this mode, the ‘dark’ spectrum (detector shutter closed) will be acquired and displayed on screen.
Note that in this mode you will not see a spectrum corresponding to your sample.

Signal-Dark

In this mode, the ‘dark’ spectrum (detector shutter closed) will be automatically subtracted from the
sample spectrum (detector shutter open). The ‘dark’ spectrum will be acquired first, followed by the
sample spectrum.

The ‘dark’ spectrum will be acquired with identical acquisition settings as the sample spectrum — for
example, if the acquisition is set for two accumulations of 30s each, then the ‘dark’ spectrum will also
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be acquired with two accumulations of 30s each. As a result, the total acquisition time will be
doubled.

In the case of an extended range spectrum acquisition the ‘dark’ spectrum will be acquired once at
the start of the extended range acquisition only, and then subtracted from each spectral window. In
the case of an array acquisition (including time profiles, Z (depth) profiles, temperature profiles, XY
maps, XZ and YZ slices, and XYZ datacubes), the ‘dark’ spectrum will be acquired once at the start of
the acquisition only, and then subtracted from the spectrum acquired at each measurement point.

This mode is useful when the ‘dark’ spectrum is constant, and is not expected to change between
measurements.

Signal-Dark (always)
This mode is similar to “Signal-Dark” discussed above. However, in this case, the ‘dark’ spectrum is
acquired before each and every readout from the detector.

In the case of an extended range spectrum acquisition the ‘dark’ spectrum will be acquired for each
spectral window and subtracted from the sample spectrum. In the case of an array acquisition
(including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ
datacubes), the ‘dark’ spectrum will be acquired and subtracted at each measurement point.

This mode is useful when the ‘dark’ spectrum is expected to vary between measurements.

3.5.4.12.  Autoexposure

The Auto Exposure function sets whether the auto exposure operation (see section 3.5.10, page 65)
is applied to a measurement.

3.5.4.12.1. Turning Auto Exposure On

In Acquisition > Options select “On” from the
“Autoexposure” drop down box.

When Auto Exposure is active, the Acquisition Aiquisition
Time section in the Control Panel is set to “Auto” & |71

and greyed out.
arey (o [Auta
|2

3.5.4.12.2. Turning Auto Exposure Off

In Acquisition > Options select “Off” from the “Autoexposure” drop down box.

3.5.4.12.3. Setting Up the Auto Exposure

In Acquisition > Options click on [Set] in the “Autoexposure” section. See section 3.5.10, page 65, to
learn how the Auto Exposure function can be configured.
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3.5.4.13. Shutter Mode

The “Shutter Mode” function sets the operation of the detector shutter during an acquisition.

3.5.4.13.1. Setting the Shutter Mode
In Acquisition > Options select “Auto”, “Open” or “Closed” from the “Shutter Mode” drop down box.

Auto

In this mode, the shutter operation is set automatically by LabSpec 5. Typically this means that for
standard spectrum and array acquisition the shutter will be opened during spectrum acquisition, and
closed during detector readout and other system processes (such as moving the sample stage, or
spectrometer grating). For ultra-fast SWIFT™ mapping (see 4.5.5, page 97) the shutter is opened at
the start of the acquisition, and then kept open throughout the acquisition. It is closed only once the
final spectrum has been acquired.

Open

In this mode, the shutter will be kept open throughout an acquisition. For example, for an extended
range spectrum acquisition (see section 3.5.6, page 49) the shutter will be opened prior to acquisition
of the first spectral window, and will be kept open throughout the acquisition. It is closed only once
the final spectral window has been acquired.

Closed

In this mode, the shutter will be kept closed throughout an acquisition — it can be used to monitor the
inherent background ‘dark’ response of the detector. This mode can be used to assess the spectrum
of a detector without any light. Note that in this mode you will not see a spectrum corresponding to
your sample.

3.5.4.14. Intensity Correction

The LabSpec 5 intensity correction algorithm allows true comparison of spectra acquired using
different laser wavelengths and optics. Without intensity correction, spectra acquired using different
laser wavelengths and optics can show significant differences in relative peak intensities. These
differences are caused by varying performance of the instrument components (including microscope
objectives, laser rejection filters, diffraction gratings and CCD detectors) at different wavelengths.

The spectrum shown right for 4-acetyl salicylic acid
was acquired using a 785 nm near infra-red laser.
In this case the CCD detector sensitivity decreases
as the Raman shift increases. Thus peak
intensities at high Raman shift positions are
observed to be significantly weaker than they really

are. The observed spectrum is not correct, since it ) : T : |
is perturbed by instrumental factors. . P sy 0
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By applying the “HORIBA ICS” intensity correction
factor the perturbed Raman spectrum peak
intensities can be restored, as illustrated in the
corrected spectra shown right.

T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500
Raman Shift (em™)

3.5.4.14.1. How is the “HORIBA ICS” Correction Factor Calculated?

The “HORIBA ICS” intensity correction factor is created individually for each instrument at the time of
manufacture.

The output from a calibrated white light source is passed through the system, and the recorded
“response” spectrum is compared with the calibrated “source” spectrum of the white light source. The
correction factor is calculated as

correction = [source] / [response]

The obtained correction factor is a multiplicative factor, which means that each spectrum acquired is
multiplied by the correction factor to yield the corrected spectrum.

A correction factor is created for each and every pairing of laser wavelength and diffraction grating
available on the instrument (e.g., 532nm-600gr/mm; 532nm-1800gr/mm; 633nm-600gr/mm;
633nm-1800gr/mm etc). When the automatic intensity correction is activated, the software
automatically applies the appropriate correction factor based on the active laser wavelength and
diffraction grating pair.

In the event that there are multiple laser rejection filters for a single laser wavelength configured on a
LabRAM HR system (e.g., one notch filter and one edge filter for 633nm) the software cannot
automatically detect which filter is in place. In this case, the specific laser filter must be selected from
Setup > ICS Filters before the acquisition is made — see section 3.7.3, page 75, for further
information.

3.5.4.14.2. Turning On the Automatic Intensity Correction

In Acquisition > Options, select “HORIBA ICS”
from the “Intensity Correction” drop down box.

Click [OK]. Intensity Correction is now active, and
will be applied to all acquired data.

The Intensity Correction indicator icon is displayed s
in the Status Bar.

If multiple injection/rejection or photoluminescence
(PL) filters have been set up for a single laser
wavelength ensure the correct filter is selected
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from the ICS Filters dialog window, by clicking on
Setup > ICS Filters.

Note that an intensity correction factor must have  [EEE

been created for the SpeCiﬁed laser Wavelength A Es.\iludvQ;:;%alﬂeio\:‘zﬁgoa;{lfgslabspe:\p\ugms\acqu\smun\ﬂEspunses\ﬁEspunsE_EM_32_532_3EIUngs)
and diffraction grating pair, otherwise an error o

message similar to that shown right will be
displayed when an acquisition is started. Click on
[OK] or [Cancel] to clear the message, and start
the acquisition. Remember that in this case the
spectrum will be uncorrected. The error message
will only be shown once during a LabSpec session
— if LabSpec is closed and then re-opened, the
message will be displayed again if intensity
correction is activated when no intensity correction
factor has been created.

3.5.4.14.3. Turning Off the Automatic Intensity Correction

In Acquisition > Options, select “Off” from the
“Intensity Correction” drop down box.

Click [OK]. Intensity Correction is now inactive.

The Intensity Correction indicator icon is no longer
displayed in the Status Bar.

3.5.4.14.4. Applying Post-acquisition Intensity Correction

Ensure that the correct laser wavelength and
diffraction grating pair are selected in the Control
Panel.

If multiple injection/rejection or photoluminescence
(PL) filters have been set up for a single laser
wavelength ensure the correct filter is selected
from the ICS Filters dialog window, by clicking on
Setup > ICS Filters.

Select the spectrum which is to have the Intensity
Correction applied post-acquisition.

In Acquisition > Options, select “HORIBA ICS”
from the “Intensity Correction” drop down box.

Click on [Correct] in the Intensity Correction Correct
section.

Click [OK]. The Intensity Correction has now been
applied to the spectrum.
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Note that an intensity correction factor must have  [EZE=

been created for the specified laser wavelength L o e onc e acasso e e EN_E2 57 D01
and diffraction grating pair, otherwise an error e el |

message similar to that shown right will be
displayed when an acquisition is started. Click on
[OK] or [Cancel] to clear the message.
Remember that in this case the spectrum will
remain uncorrected. The error message will only
be shown once during a LabSpec session — if
LabSpec is closed and then re-opened, the
message will be displayed again if intensity
correction is activated when no intensity correction
factor has been created.

3.5.4.15. Denoise

The Denoise function is a unique noise reduction algorithm which can be used to significantly
enhance spectrum quality without losing subtle spectral information. When Denoise is activated in
Acquisition > Options, all data acquired will be processed with the Denoise reduction — this includes
real time display (RTD) acquisition ( %) 12 ), spectrum acquisition ( - ik ) and multidimensional
spectral array acquisition ( /&),

Standard smoothing functions can result in loss of peak shape and position, and subtle features (such

as weak shoulders on a strong band) can be lost. The Denoise function ensures that all this important
information is retained, whilst still reducing noise in the spectrum.

The spectra shown right illustrate the effect of the
Denoise function.

Two main Denoise algorithms are available from the “Denoise” drop down box:

o Standard: recommended for spectra with signal to noise = 20
o Lite: recommended for very noisy spectra with signal to noise < 20

In addition, both algorithms can be used with an integrated Despike function to remove random spikes
(also known as cosmic rays). See also section 3.5.4.7, page 37, for more information about other
spike filter options in LabSpec 5.

Denoise can be applied post-acquisition using the Smoothing icon and Filtration dialog window — see
section 4.6.4, page 125. If a spectrum has had the Denoise function automatically applied through
Acquisition > Options, it cannot have the function applied again through the Filtration dialog window.
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3.5.4.15.1. Turning On the Automatic Denoise Function
In Acquisition > Options select the desired Denoise function from the “Denoise” drop down box:

Standard: recommended for spectra with signal to noise = 20

o Standard + Despike: as “Standard” but with an integrated Despike function to remove
random spikes (also known as cosmic rays)
Lite: recommended for very noisy spectra with signal to noise < 20

o Lite + Despike: as “Lite” but with an integrated Despike function to remove random spikes
(also known as cosmic rays)

Note that this function will be automatically applied to all data acquisition.

3.5.4.15.2.  Turning Off the Automatic Denoise Function

In Acquisition > Options select “Off” from the “Denoise” drop down box.

3.5.5. Auto save

The autosave function allows data to be saved automatically when a measurement is completed.
This function is useful to ensure that important data is immediately saved, so that there is no risk of
loss of data caused by intervention of another user, power cut, or computer crash.

£ Auto save E|

[7 Save acquired data [ Auto repeat

Foimat |Lab8 pec [*.ngs) ﬂ

Folder |c:\data\
[~ Year [~ Month [ Day

File |Data

T How " Min [ fouk [0

0K | Help | Cancel |

Note that the autosave function can only be activated for spectrum acquisition (é / %) and
multidimensional spectral array acquisition ( / ¥ ). Real time display (RTD) data (see section

4.5.1, page 95) will not be autosaved, even if the autosave function is activated in LabSpec 5.
3.5.5.1. Setting the Autosave Function

The Autosave function can be configured to automatically save data in a specific format to a specific
location.

Save acquired data
If the “Save acquired data” box is ticked the Autosave function is active, and data will be automatically
saved.
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Auto repeat
If the “Auto repeat” box is ticked a spectrum acquisition (& / £ ) will be continuously repeated until

the STOP icon ( o/ -2 ) is clicked. Each spectrum displayed on the screen will be replaced by the
next spectrum.

If the “Save acquired data” box is also ticked each individual spectrum will be automatically saved.

Format
Select the file format from the drop down box which will be used to save the data. Please see section
3.1.1.1, page 10, for full details about available file formats.

o LabSpec (*.ngs) — data will be saved in its inherent LabSpec 5 format. Spectra will be
saved as .ngs, and multidimensional spectral arrays (including time profiles, Z (depth)
profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) will be
saved as .ngc.

Dilor (*.ms0) — data will be saved a legacy file format for Dilor Raman instruments.

o Grams (*.spc) — data will be saved in a Grams SpectraCalc spectrum file format, compatible
with many common spectroscopy software packages.

o LabSpec (*.tsf) — data will be saved in the previous generation LabSpec 4 format. Spectra
will be saved as .tsf, and multidimensional spectral arrays (including time profiles, Z (depth)
profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) will be
saved as .tvf.

Folder
Type in the file path (or browse using the file browse button) for the location where the data should be
saved.

o If the folder exists already, data will be saved inside the specified folder. Tick the boxes for
“Year”, “Month” and “Day” to create a new folder labelled “_YYYY_MM_DD”, which indicates
the year (YYYY), month (MM) and day (DD) according to the computer’s clock.

o If the folder does not already exist it will be created when the Autosave procedure is next
performed. If the boxes for “Year”, “Month” and “Day” are ticked, the year (YYYY), month
(MM) and day (DD) according to the computer’s clock will be appended to the specified
folder name (for example, “Folder_YYYY_MM_DD”).

File

Type in the file name for the data which is to be saved. Tick the “Hour”, “Min” and/or “Count” boxes to
append the hour (HH), minute (mm) and/or integer count (C) to the file name. The count number will
start at the number indicated in the box — to start the count at a different number type in the desired
first number in the count box. This number will be automatically incremented for subsequent
autosaves.

For example, with “Hour” and “Min” ticked, the data will be saved as “FileName_HH_mm.xxx” where
“.xxx” indicates the specified file format.

With “Count” ticked, the data will be saved as “FileName_C.xxx” where “.xxx” indicates the specified
file format.
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3.5.5.2. Turning On the Autosave Function

In Acquisition > Autosave, tick the box for “Save ¢ Auto save ]
acquired data”. ._
Auto repeat
Foimat |Lab8|:uec [*.+z) ﬂ

Folder |c:'\

[ Year [ Manth [ Day
File |Data
[~ Howr [ Min

[~ Court D
[1]4 | Help Cancel |

3.5.5.3. Turning Off the Autosave Function

In Acquisition > Autosave, untick the box for “Save [EEREIEEE: =
acquired data”.
l_ Auba repeat
Farrmat

|Lab8pec [*.hgsz)

o

Falder |c::'\u:|ata'\
[ “ear [ Manth [ Day

File |Dala
[~ Howr [ Min [

(u] | Help Cancel |

:

3.5.6. Extended Range

The Extended Range dialog window controls the spectral range which will be analysed during a

spectrum acquisition (& / £ ) or multidimensional spectral array acquisition ( / #). When an
extended range is specified, the software will acquire multiple spectra and seamlessly glue them to
give a final spectrum corresponding to the desired extended range.

¢ Extended range 3]
From To Time [%] =
[0 [wm00 [0 W
ETEZTANN CTETE R (T
[#ig747 " [14388s [
[s64735  [iosees — [ioo - I
[5ieez — [ese202  [ioo~ I
tode W
Sub pixel number 'ﬁ
in overlap(piz] l‘l[l[li

Combine data v

Return to first windaw [

Ok | Eance|| Help |
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In the description that follows the term “Spectral Range” refers to the specified extended range, and
“Spectral Window” refers to the individual spectra which are acquired to cover the extended range.

3.5.6.1. Extended Range Acquisition Modes
The Extended Range module offers three main modes for spectrum acquisition.

Single Window

In Single Window mode, only the spectral range covered by a single CCD detector readout will be
used. The actual range will depend on the spectrometer position (see section 9.5, page 231), the
laser wavelength (see section 9.1, page 228), and the diffraction grating (see section 9.6.1, page
232). Remember that the acquired spectrum will be centered about the current spectrometer position.
In the example below, data has been acquired from 4-acetylsalicylic acid with the spectrometer
centered at 1200cm™ in Single Window mode.

| T T T T
-1000 0 1000 2000 3000 4000

Raman Shift (cm™)

Multiwindow

In Multiwindow mode, a user defined spectral range can be covered, with the software automatically
adjusting the spectrometer position and capturing multiple spectral windows to cover the desired
range. In the example below, data has been acquired from 4-acetylsalicylic acid in the range 100-
3500cm™ using the Multiwindow mode.
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Window 1 Window 2 Window 3 Window 4
| 1N
-1 (I)oo 0 1 (I)oo 2 (I)oo 3 (I)oo 4 (I)oo

Raman Shift (cm™)

Auto scanning

In Auto scanning mode the spectrometer is moved in a number of very small steps, allowing the
spectrum to be slowly built up step by step. The advantage of this method is that any pixel to pixel
variation in response can be averaged out over the spectrum. In the example below, data has been
acquired from 4-acetylsalicylic acid in the range 100-3500cm using the Autoscanning mode.

The stacked spectra (—) show the individual spectra which are acquired, but they have been offset
for clarity. The blue spectrum (—) shows the final spectrum as observed by the user, which is an
average of all the individual spectra, in the range 100-3500cm™.
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3.5.6.2. Sub-pixel Acquisition Function

The Sub-pixel acquisition function uses the high precision, fine step size of the spectrometer drive
mechanism to acquire spectra which are shifted by less than a whole pixel value. The result is to
increase the number of data points defining a band (i.e., sub-pixel = 2 results in twice the number of
data points; sub-pixel = 3 results in three times the number etc).

Note that this will increase the total acquisition time, and it is suggested that sub-pixel acquisition is
only used over limited ranges.

The sub-pixel acquisition function does not increase the spectral resolution of the spectrometer, since
this is defined principally by the laser wavelength, spectrometer focal length, diffraction grating and
slit. However, the sub-pixel acquisition function is useful to give increased definition of a peak, by
providing more data points to define that peak. This can be beneficial when studying peak shape, or
performing peak fitting routines.

Sub-pixel = 1 o
The data shown right has been acquired with 1
sub-pixel = 1, which is the default value for 3 ™]

standard acquisitions.

£ 30004
2
= 2000

1000

0

510 515 520 525
Wavenumber (cm-1)
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Sub-pixel = 4
The data shown right has been acquired with w0l
sub-pixel = 4. The increased number of data 50001

points is clearly visible.

4000

Intensity (a.u.)

3000

510 515 520 525

Wavenumber (cm-1)

3.5.6.3. Setting the Extended Range

From and To
Set the beginning (“From”) and end (“To”) spectral ¢ Extended range ®
positions by typing in the desired values into the — To Timetd =]
respective boxes. The spectral units are those for— [0 o [
which are displayed in the spectrometer window in
. [a1s7.47  [soane | [io0 |-
the control panel (see section 9.5, page 231), o7 [me
and/or selected via Options > Unit (see section s e o _(
3.4.1, page 22) ” L] =
4.1, pag . e | |
Note that multiple spectral windows can be set up Mode Muliwindows ]
by ticking the check boxes on the right hand side. Sub pisel number |1 -
Up to five spectral ranges can be defined. Each Min overlaplpix] — [100
spectral range can be acquired with a specific Combine data o
integration time — see Time below. A o
Return to first window [
Multiple spectral ranges can be contiguous (e.g., [0k | cancel| Hep |
100-200, 200-500, 500-20000m'1) or discrete (e.g.,

100-1500, 1750-1900, 2900-4000cm ).

For most standard measurements it is generally
sufficient to use a single spectral range covering
the whole range desired.

Time ;
The acquisition time for each spectral range can be
set up in two ways. e e -
noo  [Em [ |m
o Time (%) — in this mode, the time in the [s137.47  [S0z08  |[ioo |r
Extended Range dialog window is [fmer e |0 |-
specified as a percentage (%) of the EE i [
acquisition time set in the Control Panel [Eeaz  [szoz  |[roo |
(see section 9.9.2, page 236). For Mo Wik windows <]

example, if the Control Panel has the ol | E—
acquisition time set as 10s, then if Time ;i::ver:ap[p:] ,1007
(%) is set to 50% in the Extended Range Combing deta -
dialog window, the acquisition will be .
made with 5s per spectral window. Prumio O i |

ak. | Cancel| Help |
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o Time (s) — in this mode, the time in the
Extended Range dialog window is
specified directly in seconds (s). In this
case the time set in the Control Panel
(see section 9.9.2, page 236) is ignored.

Mode

Select “Single Window”, “Multiwindow” or “Auto scanning” from the “Mode” drop down box to choose
the desired acquisition mode for the extended range measurement. See section 3.5.6.1, page 50, for
a detailed explanation of these modes.

Note that if you use “Auto scanning” it is necessary to set a larger number of accumulations in the
Control Panel (see section 9.9.3, page 236). Typical values for good results would be between 10
and 50. The larger the number of accumulations, the better the averaging will be, resulting in a higher
spectrum quality (signal to noise).

Sub-pixel Number

Select the sub-pixel number from the drop down box to determine whether data acquisition will be
made in the default manner (sub-pixel = 1), or with additional data points to enhance band definition
(sub-pixel > 1). See section 3.5.6.2, page 52, for a detailed explanation of this function, and how it
affects the acquired data.

Min Overlap (pix)

In the Multiwindow acquisition mode each spectral window overlaps with its neighbours. The “Min
Overlap (pix)” allows the user to define (in pixels) the minimum overlap which must be used. Typically
a value of 100 is adequate for most measurements.

Combine Data
When “Combine Data” is ticked, the individual spectral windows will be automatically glued together to
yield a single spectrum at the completion of the measurement.

Spectrum acquired with “Combine Data” unticked: Combine data

AL

T T T
1000 2000 3000
Raman Shift (cm™")

Spectrum acquired with “Combine Data” ticked: Combine data v
' 1 (I)OO ' 2 (;OO ' :4 '
Raman Shift (cm) Page | 54
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Adjust Intensity

During an extended range measurement, discrete spectral windows are acquired to cover the entire
range. As the spectrometer is moved to capture each spectral window there is a natural small drop in
efficiency of the diffraction grating, which can result in slight changes to the baseline of each spectral
window. When these spectral windows are glued to create the final spectrum covering the extended
range these baseline changes can give rise to small steps in the spectrum.

If “Adjust Intensity” is ticked, the baselines of the individual spectral windows will be adjusted prior to
gluing, to yield a seamless final spectrum.

Raw data, showing the individual spectral windows
with a natural baseline shift caused by changing
efficiency of the spectrometer’s diffraction grating.

T T T T T T
2900 3000 3100 3200
Raman Shift (cm™)

Combined data, with “Adjust Intensity” unticked. Adiust intenzity |—
Note the step at 3030 cm™.

T T T T T T
2900 3000 3100 3200
Raman Shift (cm™)

Combined data, with “Adjust Intensity” ticked. The 44t intensity v
gluing between the two individual spectral windows
is seamless.
I2900 ' 3 (;OO ' 3 IIOO ' 3 20(|)

Raman Shift (cm™)

Return to First Window

If “Return to First Window” is ticked, at the end of an extended range measurement the spectrometer
will be returned to the starting position for the measurement, so that it is ready to immediately start the
next measurement. If “Return to First Window” is unticked, the spectrometer will remain at the
position used for the last spectral window. When a new measurement is started, then the
spectrometer will move to the correct starting position for that measurement.
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The “Return to First Window” function is particularly useful when making kinetic time based
measurements with the extended range function. In this case it is important that the spectrometer is
ready to immediately start the measurement at the next trigger point for the kinetic run, and thus, it
must be at the starting position for the extended range in advance.

3.5.6.4.

In the extended range dialog window (accessed
via Acquisition > Extended range, or the Extended

range icon & ) select the desired extended
range mode from the “Mode” drop down box.

Choose either “Multi windows” or “Auto scanning”
to make an extended range measurement.

Set up the spectral range and other options
(section 3.5.6.3, page 53), and click [OK]. The
extended range function is now active.

The extended range indicator icon is displayed in
the Status Bar.

Note that the extended range is only available for
full  spectrum (4 /iE) o
multidimensional spectral array acquisition (
/ #). It is not available for real time display
(RTD) (& / 12).

acquisition

3.5.6.5.

In the extended range dialog window (accessed
via Acquisition > Extended range, or the Extended
range icon &, W ) select the “Single window”
mode from the “Mode” drop down box.

Turning On the Extended Range Function

# Extended range I'ZI

From Tao Time (%) -

I Mode Multi windows

Single window

Sub pixel number | |
. ) |&uto scanning | |
Min overlap(pix] o0
Combine data v
Adjust intensity v

Retum to first window [

]

Ok Cancel | Help |

[T

Turning Off the Extended Range Function

# Extended range I'ZI

From Ta Time [%2] =

| Mode |Multi windows j
Single window

Sub pirel number IIII”
-Ao FCanning E

Combine data I

Min overlap(pix]

Adjust intensity v

Return to first window [

1

0K Cancel | Help |
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All the OptlonS will be gl‘eyed out. # Extended range 3]
Fram To Time [%]

|1nu |3500 m
|-a1 97.47 |-5030.a

oo
oo
[i5i68z  [esezoz [

Mode Single window

Sub pixel number m
Iir overlap|pis] 100

Comnbine data 4

Adjust intensity ird

Return tofirst window 7

0K I Cancell Help |

Click [OK]. The extended range function is now
inactive.

The extended range indicator icon is no longer
show in the Status Bar.

3.5.7. Detector

The detector window controls the configuration of the detector(s) used by the Raman system. In
typical use these parameters do not need to be adjusted by the user, and it is recommended that they
are only modified when instructed to do so by a trained engineer from HORIBA Scientific or one of its
representatives.

< Detector [E]

—Type

5 Eb_32 -
enEar I _ _| Help |
Maode I Spectum hd l

 Size:

I'I 024

|255
! B |25s
|1 |1024
— Options
™ High speed |1020 ¥ Shift
¥ High gain

& [ s
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CAUTION: CHANGING SETTINGS IN THE ACQUISITION > DETECTOR WINDOW MAY RESULT IN SYSTEM
MALFUNCTION. ON NO ACCOUNT SHOULD SETTINGS IN THIS DIALOG WINDOW BE MODIFIED EXCEPT WHEN
INSTRUCTED TO DO SO BY A TRAINED ENGINEER FROM HORIBA SCIENTIFIC OR ONE OF ITS
REPRESENTATIVES.

Type
Select the detector to be used from the “Sensor” drop down box — this list will only show the detectors
installed on the instrument.

Note that when multiple detectors are installed the
active detector can also be selected using the
detector indicator in the Status Bar (see section

7.3.2, page 202).

Select the read out mode for the detector from the “Mode” drop down box. For two dimensional array
detectors (such as a CCD), the software has different read out zones (areas) configured, one for
spectrum acquisition, and one for area intensity acquisition.

o Spectrum — select this mode for acquiring normal spectra where the detector is used in a
one dimensional configuration (spectral axis).

o Image — select this mode for specialized applications where the detector is used in a two
dimensional configuration (spectral axis and CCD height).

Sizes

The “Sizes” section controls what area of the detector is used for the “Spectrum” and “Image” modes.
Type in the desired minimum and maximum pixel numbers to define the area which will be used. The
values in the greyed out boxes indicate the maximum pixel size of the detector in the X and Y axes.

Options
The options visible will depend on the particular detector(s) installed on the instrument. Please

consult a trained engineer from HORIBA Scientific or one of its representatives to find out more about
the options available for the detectors installed on your system.

In most cases, the temperature sensor and control options will be present, and these are described
below.

3.5.7.1. Displaying the Detector Temperature

Click on the “temperature” icon to display the :
current temperature of the detector. jté B

The current temperature (in degrees celsius, °C) :
will be displayed in the adjacent indicator box. 3 N
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Tick the box to have the current temperature ﬂ W@

continuously updated.

Note that the current temperature of the active -70°
detector is also displayed next to the detector
indicator icon in the Status Bar.

3.5.7.2. Setting the Detector Temperature

To set the temperature of the detector, type in the :
desired value (in degrees celsius, °C), and click ﬂ | r |'?':' Set
[Set].

3.5.8. Autofocus

The Autofocus function in LabSpec 5 automatically finds the optimum focus position for a sample, and
ensures that the best quality spectrum with maximum signal level can be easily achieved.

It is a useful tool for samples where manual focusing is difficult (such as highly polished, clean
surfaces). So long as the sample is relatively close to focus the Autofocus procedure will find the
correct focus position and give a good quality spectrum.

Autofocus also is invaluable when acquiring XY surface maps of samples which have significant
surface roughness. Without autofocus whenever the measurement position in the map is out of focus
the signal level will be reduced, and analysis of the map data will be difficult. With the autofocus
running, the focus position will be adjusted at each measurement position in the map, ensuring that
good quality data is acquired across the full mapping area, despite the sample’s inherent roughness.

Spectrum acquired using 100x objective with ]
autofocus. 6000

4 000

Intensity (cnt)

2000

T T T
1000 1500

Raman Shift (cm™")
Spectrum acquired using 100x objective without .
autofocus; out of focus by approximately 20 pum. .
The bottom image is shown with the same intensity ; 20
scale as the ‘autofocus’ spectrum shown above. ; 200 ]
150-
8 000
_ 6000-
.\% 4 000
E
2 000
0. - : A -
l(l){()inzm Shift (cm™) 130 Page I 59
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3.5.8.1. The Autofocus Procedure

The Autofocus procedure uses a software controlled motor to control the microscope focus. The
focus position is adjusted in small increments whilst monitoring a signal from the sample. The sample
signal is maximum at the focus position, and thus the focus adjustment is made iteratively until the
maximum signal is observed. At this point, the Raman measurement is made.

There are two main motors which are used to control the microscope focus.

o Z motor — this motor controls the fine focus wheel of the microscope. Its maximum range is
limited only by the microscope focus mechanism, and the available space between the
objective and the sample.

o Piezo device (Pifoc) — this motor is attached to a single microscope objective, and uses
piezo controllers to adjust the objective position up or down. Its maximum range is limited
by the piezo controllers, and typically has a travel of approximately 100 um. By using piezo
motors, this device is extremely fast, and has very fine step size (typically <50 nm).

There are two main signals which can be detected to find the focus position.

o Reflection — this signal is the reflected and Rayleigh scattered light from the sample, and is
detected by a small pin diode detector positioned at the top of the microscope, which
monitors the total signal intensity (without spectral information). The signal will be greatest
at the surface of the sample.

o Detector — this signal is based on the Raman signal from the sample detected in the normal
way using the active detector. The signal will be greatest at (or just below) the surface of
the sample.

The hardware present on your instrument will dictate whether autofocus is possible, and if so, what
motor and signal will be used.
3.5.8.2. Setting Up Autofocus

The Autofocus dialog window (accessed via Acquisition > Autofocus) allows the Autofocus to be
configured.

¢ Autofocus f'5__<|

Z pararmeters
Device |Motorized j |c:0ntinu0us j

Range |-45 |-'-15 Step |5 pm
Sighal

Type |Detector ﬂ |

Fange |[1500 1600 14cm

Exposures {0.3 180 [ Profile

Zone

™ XYl—I-lm N Timel— T80
QK | Help | Cancel |
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Z parameters

Select the motor type from the “Device” drop down box. Depending on the instrumentation
configuration there may only be one motor available. The typical devices which are used are as
follows:

o Motorized — this uses the Z motor connected to the fine focus wheel of the microscope.
o Pifoc —this uses the piezo Z axis motor attached to a specific objective.

Select the scan type from the adjacent drop down box. There are two types of autofocus scans which
can be used:

o Continuous — the motor will make a continuous sweep through the Z axis, whilst reading out
the signal.

o Step by step — the motor will move to a set position, then read out the signal; then move to
the next position etc.

Set the Z scan “Range” and “Step”. The range must be set sufficiently large to ensure that the
sample’s roughness can be countered using Autofocus; however the range must not be set so large
that the objective would be driven into the sample. With the “Motorized” Z motor device the range is
only limited by the microscope focus mechanism, and the available space between the objective and
the sample. With the “Pifoc” piezo motor the range is limited by the piezo controllers, and typically
has a travel of approximately 100 um.

CAUTION: TAKE CARE SETTING THE Z SCAN “RANGE” WHEN USING THE Z MOTOR (“MOTORIZED” DEVICE). IF
THE RANGE IS SET LARGER THAN THE AVAILABLE SPACE BETWEEN THE SAMPLE AND THE OBJECTIVE, THE
SAMPLE, OBJECTIVE, MICROSCOPE AND/OR Z MOTOR COULD BE SERIOUSLY DAMAGED.

Signal
Select the autofocus signal from the “Signal” drop down box.

o Reflection - this signal is the reflected and Rayleigh scattered light from the sample, and is
detected by a small pin diode detector positioned at the top of the microscope, which
monitors the total signal intensity (without spectral information).

o Detector - this signal is based on the Raman signal from sample detected in the normal way
using the active detector.

Tick the “Profile” box to create a profile of signal intensity versus Z (depth) position during the
autofocus procedure. This can be a useful tool to monitor and troubleshoot the autofocus procedure.

If “Reflection” signal is selected, there are no other parameters which need to be set in the “Signal”
section.

If “Detector” signal is selected, specify the spectral range which will be used to optimise the focus
position, and set the “exposure” (acquisition) time (in seconds, s) which will be used for the autofocus
spectrum read out. Note that this exposure time is used only for the autofocus procedure — once the
focus position is located the sample measurement will be made using the acquisition parameters set
in the Control Panel (see section 9.9, page 235).
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Zone

The “Zone” section of the Autofocus dialog window can be used to set up an intermittent autofocus
procedure. The “XY” mode sets the autofocus to be made after a fixed distance across the sample,
whilst the “Time” mode sets the autofocus to be made after a fixed time.

o XY — Tick the box for “XY”, and type in £ Autofocus 3]
the desired distance (in micrometers, pm) P EETEEE
between autofocus operations. Device |Motorzed | [cortinuous  ~|
Fange |-=1-5 |45 Step |5 i

This mode is useful when the sample has o
. . 1anal
a very gradual change in focus across its Tope | Detector =

surfa;ce, and it is not hgcessary to Range 1500 [1800  mm
autofocus at every map position. Exposue 13 sec % Frofie

0K | Help | Eancel|

o Time — Tick the box for “Time”, and type  [ERRATEEEE ®
in the desired time (in seconds, s) Z e
between autofocus operations. Device |Motoized x| Joortinuous  ~]
Range |-45 |45 Step |5 B
This mode is useful when the sample Sigral
may slow move out of focus due to Type  |Detectar = |
temperature fluctuations, and it is not Range |1500  [1600  nm
necessary to autofocus at every point. Evposue [03  sec W Prafile
Zone
o [in em IIV Time [50 secl
(1] | Help | Eancel|

3.5.8.3. Turning On Autofocus

In Acquisition > Options, select the appropriate mode from the “Autofocus” drop down box (see
section 3.5.4.8.1, page 40).

Click [OK]. Autofocus is now active.

The Autofocus indicator icon is displayed in the AF
Status Bar.

3.5.8.4. Setting the Autofocus Offset

In Acquisition > Options, type in the desired offset for the Autofocus position. A negative offset means
that the focus will be moved upwards (e.g., analysis will be made higher in the sample than the
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autofocus position); a positive offset means that the focus will be moved downwards (e.g., analysis
will be made lower in the sample than the autofocus position). See section 3.5.4.8.2, page 40, for
further information.

3.5.8.5. Turning Off Autofocus

In Acquisition > Options select “Off” from the “Autofocus” drop down box (see section 3.5.4.8.3, page
40).

Click [OK]. Autofocus is now inactive.

The Autofocus indicator icon is no longer displayed in the Status Bar.

3.5.9. Extra Images

The “Extra Images” dialog window allows extra images to be recorded using other detector devices on
the system (such as the Autofocus “reflection” pin diode detector — see section 3.5.8, page 59).
There are two main modes:

o Image — this allows for stand alone images to be recorded using the signal from the
additional detector. The dimensions of the image (in X, Y and/or Z axes) and the number of
image pixels are defined in the “Extra Images” dialog window.

o Map — this allows signal from the additional detector to be recorded simultaneously with a
multidimensional spectral array measurement (such as a Raman XY surface map). The
dimensions of the image (in X, Y and/or Z axes) and the number of data points are taken
from the “Mapping Properties” dialog window (see section 4.5.5, page 97) and do not need
to be set in the “Extra Images” dialog window.

3.5.9.1. What are Extra Images For?

The “Extra Images” function can be useful to obtain additional information about a sample which
wouldn’t normally be possible on a Raman microscope.

One typical example is to create a map of the sample’s surface topography (roughness). This can be
done by using information obtained during the Autofocus procedure (see section 3.5.4.8, page 39). If
the Autofocus procedure is used for a Raman XY map of the surface at each measurement point in
the map the software has calculated a focus position based on an autofocus signal. These two values
(focus position and signal) directly reflect the topography of the sample. The “Extra Images” function
allows the topography image to be created simultaneously with the Raman map.
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3.5.9.2. Setting Up an Image Acquisition

Tick the axis boxes to activate the X, Y and Z axes
as required.

Set the image dimensions (in micrometers, um)
using the “From” and “To” boxes, and number of
image pixels using the “Size” boxes.

Select the signal source (additional detector) which
will be used to create the image, by ticking the
“Image” box(es) in the “Sources” section..

The most common sources are as follows:

o Reflection — autofocus pin diode detector.
o Z-—Z-axis position of the piezo/Z motor.

Other sources may be visible in this dialog window,
depending on the configuration of your system.

Click [Image] to start the acquisition.

3.5.9.3. Setting Up a Map Acquisition

Select the signal source (additional detector) which
will be used to create the mapped image by ticking
the “Map” box(es) in the “Sources” section.

Nothing needs to be set or adjusted in the “Image”
section of the dialog window. Note that if all three
image axes (X, Y and Z) are unticked, then the
[Image] button will be greyed out. This button is
not used for map acquisition.

+ Extra images

Image

LabSpec 5 user manual

Frofi Tao Size
® v |-5|3 |5c| |54
v v |-5IJ |50 |E4
2 fso [ |
Sources

Map Image

Reflection W+
z I
Image | Help ‘ Cloze |

+ Extra images

Image

From To Size
® v |50 |50 |64
v ¢ |50 |50 |64
zr Jso fso
Sources

Map |Image

Reflection | v
Z | r
Image | Help ‘ Cloze |

¢ Extra images

Image

From To Size
% |-5u |5IJ |E:4
Y |-5u |5IJ |E:4
zr & |
Sources

Map |Image

Reflection .
z | r
Image | Help ‘ Cloge |
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Click [Close] to close the “Extra Images” dialog
window.

Set up the Raman multidimensional spectral array
measurement in the normal way using the “Map
Properties” dialog window (see section 4.5.5, page
97)

Start the Raman multidimensional spectral array
measurement in the normal way using the
“Mapping Acquisition” icon ( / ¥, An
additional map image (or images) will be displayed
as the Raman map proceeds.

3.5.10. Auto Exposure

The Auto Exposure function calculates the necessary acquisition time to acquire a spectrum with a
maximum signal level specified by the user. It is useful to ensure a good quality spectrum is acquired
regardless of the inherent signal strength of the sample.

The Auto Exposure function initially acquires a test spectrum with a fast ‘test’ acquisition time, and
calculates the maximum signal level in the spectrum. Based on this data a new ‘final’ acquisition time
is calculated to yield a maximum signal equal to the specified ‘desired intensity’, and the acquisition is
made. ‘Minimum’ and ‘Maximum’ acquisition times are also set by the user, to prevent the software
attempting an infinitely short or long measurement.

Test exposure time 3] ’DSi
Min exposure time () ’17
Max expozure time [z) ,207
Desired intensity [cnt) W

Help | Cancel |

Test exposure time (s)
Set the initial test acquisition time, in seconds (s). Typically an acquisition time between 0.3s and 1s
is suitable, although it can be increased if most samples are very weak Raman scatterers.

Minimum exposure time (s)
Set the minimum acquisition time which can be selected by the software for the final measurement.
Typically an acquisition time between 0.1s and 0.5s is suitable.

Maximum exposure time (s)
Set the maximum acquisition which can be selected by the software for the final measurement.

For weak Raman scatterers the final acquisition time required to reach the ‘Desired intensity’ may
exceed the ‘Maximum exposure time’. In this case the final acquisition time will be equal to the
‘Maximum exposure time’ and the achieved intensity may be less than the ‘Desired intensity’.

Page | 65

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

Desired intensity (cnt)

Set the desired maximum signal level (in counts, cnt) for the final spectrum, ensuring that it is below
the saturation point of the detector being used. Remember that the larger the desired intensity the
longer the measurement will take, but the better the spectrum quality.

For weak Raman scatterers the ‘Desired intensity’ may not be achieved because the final acquisition
time required to reach this intensity would need to exceed the ‘Maximum exposure time’. In this the
‘Maximum exposure time’ is used.

3.5.10.1.  Turning the Auto Exposure Function On and Off

The Auto Exposure function is turned on and off
using the “Autoexposure” drop down box in
Acquisition > Options — see section 3.5.4.12, page
42,

When Auto Exposure is active, the Acquisition Acquisitian
Time section in the Control Panel is set to “Auto” <t |1

and greyed out. y Igut.;.

3.5.11. Heat Detector

For peltier cooled (liquid nitrogen free) detectors, the “Heat Detector” function will switch off the peltier
cooling and allow the detector to warm up to room temperature.

Cooling can be restarted either by setting the temperature in Acquisition > Detector (see section
3.5.7.2, page 59), or by exiting and restarting LabSpec 5.

3.6. Video

The Video menu allows configuration of the instrument’s video camera(s), set up of video image
scaling and the laser spot marker position, and (when multiple cameras are present) selection of the
active camera.

Source

Farmat Video camera configuration

Offzetz

Lazer pozitian

Image scale Laser spot marker position and video image scaling and

v Internal Camera

Top Camera } List of installed cameras
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CAUTION: CHANGING PARAMETERS ACCESSED THROUGH THE VIDEO MENU COULD CAUSE THE VIDEO
CAMERA(S) TO CEASE WORKING, OR TO WORK INCORRECTLY. YOU SHOULD ONLY MODIFY PARAMETERS IN
THE VIDEO MENU WHEN INSTRUCTED TO DO SO BY A TRAINED ENGINEER FROM HORIBA SCIENTIFIC OR ONE
OF ITS REPRESENTATIVES.

3.6.1. Video Camera Configuration

The dialog windows for “Source”, “Format” and “Offsets” allow the configuration of the video
camera(s) to be set up, or modified. The dialog windows will vary depending to the specific camera(s)
installed on the instrument.

Please consult your local HORIBA Scientific engineer or representative to find out more details about
the configuration options available for the cameras on your system.

3.6.2. Laser Spot Marker Position and Video Image Scaling

The “Laser Position” and “Image Scale” options allow the position of the laser spot marker on the
video image, and the scaling of the video images to be set.

3.6.2.1. Laser Position

Click on Video > Laser position to set the position of the green laser spot marker on the video image.

3.6.2.1.1.  Setting the Laser Spot Marker Position

Acquire a video image, using the video icon (G [ N LT
/ #). Ensure that the objective selected in the '
Control Panel (see section 9.7, page 234)
corresponds to the objective being used on the

T (pm)

microscope.
1w ‘ 9 ‘ 100
H (pm)

Click on Video > Laser position. Source

Format

Offzets

Internal Camera

v Top Camera
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Drag the green laser spot marker to the desired
position on the video image, or type the desired
coordinates into the “Center X” and “Center Y”
boxes.

£ Laser Position

Centerx |1.23 -DK
Center |1.45 Help |

Cancel

Click [OK]. The laser spot marker is now
repositioned.

Note that this process is objective specific — the
laser spot marker position should be set for each
objective on the microscope.

3.6.2.2. Video Image Scale

Click on Video > Image scale to open the “Image scale” dialog window.

A resizeable scale box will additionally appear on the video image. The scale box can be resized to a
known size, and the known values used to scale the video image.

1 Scale #Y

bove stage to S canner
carner and click
buttan

(2

Fiezet

2]
Size ¥ 741081 v
Size 'Y 59.5498 [

Scanner |

Clear

Help

Bl el

Cancel

3.6.2.2.1. Setting the Video Image Scale Using the “1” “2” Corner Positions

Acquire a video image, using the video icon (G
/ 2). Ensure that the objective selected in the
Control Panel (see section 9.7, page 234)
corresponds to the objective being used on the

microscope.

Click on Video > Image scale to open the “Image Source
” H H F

scale” dialog window. u?r?i

Lazer position

Internal Camnera

w Top Camera Page I 68
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Ensure the “Size X” and “Size Y” boxes are ticked.

Explore the future

Drag the scale box to cover a large proportion of
the video image.

Move a small, easily recognisable feature of the
sample so that it is positioned exactly at the top,
left hand corner of the scale box. Dust particles on
the Silicon calibration sample are ideal for this, but
any sample with recognisable features can be
used.

Click [1]. The scale values in the “Size X” and
“Size Y” boxes are cleared.

Using the joystick move the XY stage so that the
feature is positioned exactly at the bottom, right
hand corner of the scale box.

LabSpec 5 user manual

/. Image scale 3]
i
Move stage to Seanner |
cormer and click
button Freset |
2|
Size R 741061
I W Help |
SieY |[535436 |
— Cancel |
Scanner [

# Video : Test ™

¥ (pm)

Z (e =
| e
# ' Image scale |§
ey
=
Move stage to Scanner |
corner and click
buttan Reset |
2]
Clear |
Size ¥ I v Hel |
elp
SieeY | W
Cancel |
Scanner [

+ Yideo : Test *

¥ (pm)

RIRTE: ot
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Click [2]. The scale values in the “Size X’ and
“Size Y” boxes are set according to the distance
moved by the XY stage.

Click [Scale XY] to register the video scale.

Note that this process is objective specific — the
video image scale should be set for each objective
on the microscope.

3.6.2.22.

Acquire a video image, using the video icon (G
/ 2). Ensure that the objective selected in the
Control Panel (see section 9.7, page 234)
corresponds to the objective being used on the
microscope.

Click on Video > Image scale to open the “Image
scale” dialog window.

Ensure the “Size X” and “Size Y” boxes are ticked
as appropriate. With this procedure it is possible to
scale just one dimension (X or Y) if desired. The
dimension(s) to be scaled must be ticked.

Drag the scale box (in X and/or Y dimensions, as
appropriate) to match a feature of known size.
Typically this will be a graticule scale bar, but any
sample feature of precisely known size can be
used.

LabSpec 5 user manual

Setting the Video Image Scale Manually

# ' Image scale E|
Scale ¥
Move stage to Scanner
corner and click
buttan Feset
Clear
Sizex  |160.8 v
Help
Size  [104.4 v
Cancel
Scanner [
Scale v
Source
Format
Offsets
Laser position
Intermal Cameta: g
v Top Camera
£ Image scale X
Move stage to Scanner
comner and click
button Feset
Clear
Size | |74.1081
Help
Size 59,6436
Eancel
Scanner [
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In the “Size X” and/or “Size Y” boxes type in the
size of the feature to which the scale box has been
match

£ Image scale

1

Move stage ta BEemmeT
comner and click

button Feset

>

e}

Clear

Size 74.1061
Size 59,5436

Scanner [

<l

Help

<]

Cancel

Click [Scale XY] to register the video scale. & cale 507

If only one dimension (X or Y) has been scaled in
this manner, ensure that the other dimension is
scaled using a similar process. Both dimensions
(X and Y) must be scaled to have correctly scaled
video images.

Note that this process is objective specific — the
video image scale should be set for each objective
on the microscope.

3.6.2.2.3. Setting the Scanner Scale

The Scanner Scale function is used to set the scan
range of the confocal LineScan mirror.

Acquire a video image, using the video icon (G
/ #). Ensure that the objective selected in the
Control Panel (see section 9.7, page 234)
corresponds to the objective being used on the
microscope.

Turn on the laser and/or open the shutter, so that
the laser beam is visible in the video image.

Click on Video > Image scale to open the “Image Source
Farmat

scale” dialog window. Oifssts

Lazer position

Intermal Cameta: g

v Top Camera
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If the system has a software controlled motorized [N &
Scanner, tick lthe “Scanner” bo>.< to start the =
Scanner motorized mirrors; otherwise ensure that Mewe Sespis r—
. . . d click
the scanner is started using the switch on the buton Feect
instrument control unit. The laser beam will now ) —
be rastored on the sample in the Y direction. SeX  [FA1081 o
SieY [63543% W
C. |

Drag the scale box (in the Y dimension) to match
the scan height of the rastored laser beam.

Click [Scanner] to register the video scale.

Scarner

Note that this process is objective specific — the
video image scale should be set for each objective
on the microscope.

3.6.3. List of Installed Cameras

A list of all installed cameras is displayed at the bottom of the Video menu. The currently active
camera is denoted by a tick next to its name — this camera will be used when the video read out is

started with the camera icon ( a, ).

3.6.3.1. Selecting a Camera

The currently active camera is denoted by a tick next to its name — this camera will be used when the
video read out is started with the camera icon ( a, ).

To change the active camera, click on the camera Source S ource
name listed in the Video menu. Farmat Farmat
Offzets Offsets

Lazer pazitian
Irmage zcale

Laser pazitian
Image scale

—

|nternal Camera
v Top Camera

v Intemal Camera

o sy
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3.7. Setup

The Setup menu provides access to some specific functions for hardware control.

[nztrument Calibration
[nztrament |t

ICS Filters

3.7.1. Instrument Calibration

The “Instrument Calibration” dialog window allows the user to perform a manual calibration of the
spectrometer, and provides additional useful information and control for general maintenance of the
system.

£ Instrument Calibration 3]
Calibration O ptions

FReference 20027 50 Caunts

2nd Spectrum 60,45 %
3rd Spectium %
Ath S pectum 4

Pixel Calibration
I SetUnit to Pixel Show Diode

Show Central Pix [~ Open Shutter

Mator Calibration

Mator: |Spectro -

Position ﬂ E54360 ﬂ Inc. r

Grating : 1200

Zero: 2000

Kosft : D 002526

oK Cancel | Help |

Apply

3.71.1. Calibration Options

The “Calibration Options” section displays the maximum signal level of the active spectrum, and the
relative intensity of the next three spectra displayed in the spectrum window.

In the example shown right, the active spectrum e
(—) has a maximum intenSity of 20027.50 counts, 20 000 Fieference 20027.50 Counts
whilst the second spectrum (—) has a maximum ] 2nd Spectum |50.45 #
. . . . ?15000' 3rd Spectum ’7 Fe
intensity of 12105.90 counts, which is 60.45% of gmoo_ dhSpecnm [
the active spectrum intensity. g

5000

500 ' 600

Raman Shift (cm™)

3.7.1.2. Pixel

Tick the “Set Unit to Pixel” to display spectra with X axis units of detector pixels, rather than the units
selected in Options > Unit. This can be useful to locate the position of a hot pixel on the detector.
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Click on [Show Central Pixel] to mark the central pixel position on the spectrum.

3.7.1.3. Calibration

Click on [Show Diode] to move the spectrometer to the pre-set internal diode position. This position
allows the internal reference diode to pass through the spectrometer and confocal optics onto the
sample. The internal reference diode can be used for back alignment of the spectrometer and optics.

Tick the “Open Shutter” box to force the detector shutter open, so that the internal reference diode
spot can be viewed on the sample.
3.7.1.4. Motor Calibration

The “Motor Calibration” section allows the reference positions of the instrument’s motors to be set.
The most common use of this section is to perform a manual calibration of the spectrometer (“spectro”
motor).

CAUTION: CHANGING PARAMETERS IN THE “MOTOR CALIBRATION” SECTION COULD CAUSE THE INSTRUMENT
TO CEASE WORKING, OR TO WORK INCORRECTLY. YOU SHOULD ONLY MODIFY PARAMETERS IN THE “MOTOR
CALIBRATION” SECTION AFTER TRAINING BY A TRAINED ENGINEER FROM HORIBA SCIENTIFIC OR ONE OF ITS
REPRESENTATIVES.

For a step by step guide to manual calibration of the spectrometer please see section 10, page 248.

Motor
Select the motor to be calibrated from the “Motor” drop down box.

Position
The current position of the selected motor is
displayed in motor step units.

Click on the left hand ar row to sequentially move —

o " f iti = BR43E0  *|Inc. [1
the motor position to lower position. The position ' 23Hen 2 —=
will be reduced by the increment shown in the
“Inc.” box.

Click on the ri.g.ht hanq arrow tq .sequentially mqve Pusition ﬂl 54360 ﬂ
the motor position to higher position. The position
will be increased by the increment shown in the
“Inc.” box.

I, |'I

Grating
The selected diffraction grating (see section 9.6.1,
page 232) is displayed.
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Zero:
The “Zero” number is the motor step position for
the end (zero) position of the motor.

For the spectrometer, “Zero” corresponds to the
motor step position at which the diffraction grating
is at zero order (=0 nm).

Koeff:
The “Koeff” number relates the function of the
motor to its step size.

For the spectrometer, “Koeff” corresponds to the
number of nanometers (nm) travelled per motor
step.

Apply
Click [Apply] to register a change in the “Zero” or
“Koeff” values.

3.7.2. Instrument Init

Clicking on Setup > Instrument Init will re-initialize the instrument. This means that all motor positions
will be returned to their reference position, and then sent to the positions indicated in the software.

3.7.3. ICS Filters

Clicking on Setup > ICS Filters opens the ICS Filters dialog window. This allows a specific filter set to
be specified so that an appropriate “HORIBA ICS” intensity correction factor will be applied for
measurements made with this filter set. Full information about automatic intensity correction and the
“HORIBA ICS” correction factor can be found in section 3.5.4.14, page 43.

£ ICS Filters &)

Injection/R ejection
Filtes |- ~|

FL
Filter 1 ‘ j
Filter 2 ‘ j
Filter 3 ‘ j
Filter 4 ‘ j

Ok Cancel |
3.7.3.1. Selecting a Specific Filter for Intensity Correction

Click on Setup > ICS Filters to open the ICS Filters
dialog window.
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Select the required laser injection/rejection filter
from the “Injection/Rejection” section, or a
combination of photoluminescence (PL) filters from
the “PL” section.

Note that an intensity correction factor must have  [EZES

been created for the Specified filter Combination, _!A e oo asabspecpluinstasquiontResponsesFiesporss, M52 532 300 ngs>
otherwise an error message similar to that shown [

right will be displayed when an acquisition is
started. Click on [OK] or [Cancel] to clear the
message, and start the acquisition. Remember
that in this case the spectrum will be uncorrected.
The error message will only be shown once during
a LabSpec session — if LabSpec is closed and then
re-opened, the message will be displayed again if
intensity correction is activated when no intensity
correction factor has been created.

3.8. LabAssistant

The LabAssistant menu is the interface for the LabSpec 5 user assistance module, and allows
definition and use of hardware/software templates and the GO! (Guided Operation) Wizard.

3.8.1. LabAssistant Templates

The LabAssistant templates provide enhanced template control compared with the Options >
Template function (see section 3.4.6, page 29). It is recommended that the LabAssistant function is
used in preference to Options > Template.

Templates allow you to save a specific instrument configuration and measurement set up. The
template can be recalled and applied as required. Templates are useful when you wish to make a
number of sample types, each of which requires a specific measurement configuration. In this case, a
number of templates can be set up allowing you to quickly recall the desired configuration without
needing to set each parameter individually.

To learn more about the various options shown in the template dialog window please consult the
relevant section of this manual.
3.8.1.1. Default Templates

Hover the mouse over LabAssistant > Default
templates to see a list of default templates installed
with the system.

Click on the desired template name to open the
template dialog window.
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Note that all modules and accessories active on
the system will be visible within the “Template”
window. Depending on your instrument
configuration the “Template” window you see may
vary from that shown here.

Click [Apply] to apply the current template —
motorized hardware changes will be made
automatically; manual hardware changes will
prompt for you to change the hardware.

3.8.1.2. Custom Templates

Hover the mouse over LabAssistant > Custom
templates to see a list of user defined custom
templates installed with the system. Please see
below for details about creating (section 3.8.1.3,
page 78) and managing (section 3.8.1.4, page 79)
custom templates.

Click on the desired template name to open the
template dialog window.

Note that all modules and accessories active on
the system will be visible within the “Template”
window. Depending on your instrument
configuration the “Template” window you see may
vary from that shown here.

Click [Apply] to apply the current template —
motorized hardware changes will be made

LabSpec 5 user manual

£ Template - 532nm - standard ®
Laserwavelength ,W‘ Spike Removal On -
Laser Filter m Auto Exposure m J
Girating m Autofocus ,W‘ J
Confocal Hole ET Map Size [
Spectral St floo Remark .
[0 Hame [532rm - standand
Spectial Fange [0 [0 .| Objestive [ ]
Exposure Time: [ Intensity conection [Mane |
fccumulation Number [2 Detector [oive — ~]
Urit [tem =]
Curent | bk | Load Save Cancel
£ Template - 633nm - ¥100 ®
Laserwavelength ,m Spike Removal On -
Laser Filter m Auto Exposure m J
Girating m Autofocus ,W‘ J
Confocal Hole ET Map Size [
Spectral St floo Remark .
[0 Hame [633mm - w100
Spectial Fange [0 [0 .| Objestive [ ]
Exposure Time: [ Intensity conection [Mane |
fccumulation Number [2 Detector [oive — ~]
Urit [tem =]
Curent gl Load Save Cancel
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automatically; manual hardware changes will
prompt for you to change the hardware.

3.8.1.3. Create Template

To create a new user defined custom template
click on LabAssistant > Create template.

The template dialog window will be opened,
showing a default configuration.

Click on [Current] to import the current instrument
configuration and measurement set up into the
Template.

Click [Apply] to apply the current template —
motorized hardware changes will be made
automatically; manual hardware changes will
prompt for you to change the hardware.

3.8.1.3.1.  Saving a Template

To save the template, type a name into the “Name
box, and click [Save].

The template will be saved (in .tpl format) in a
designated folder according to the user’s profile
(see section 3.4.5, page 25). The folder name will
be the user’s log-in name.

LabSpec 5 user manual

£ Template 3]
LaserWavelength  [63280 nm =] Spike Remaval ft -
Laser Fiter [tz ] Aulo Exposure [More = |
s Me00 =] Audlons e —
Corfocal Hole Er Map Size [
Spectral Slit ’2007 Fremark ,7 J
Central Position ’5207 W Mame ,7
’_ ’_ J Objective m
Exposure Time ’17 Intemsity comection ,m
Accumulation Number ’17 Detector m
Uit [fem =]
Corert | [ b | Load Save Cancel
£ Template %)
Laserwavelength (63281 nm  +| Spike Removal i -
Laser Fiter [0z« Auta Exposure [Nore =] |
Grating [ =] Audoos e
Corfocal Hole [ Map Size [
Spectral Slit ,2007 Remark ,7 J
Central Position 520 W I Mame [ Tempiate I
,_ ’_ J Objective m
Exposure Time ,17 Intensity comection m
Accumulation Number ,17 Detector m
Uit [t7em ]
Corert | [ Amb | Load Save Cancel
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If “Profiles...” is not active, or if a guest user is
logged in the template will be saved into a folder
named Guest.

3.8.1.3.2.  Opening an Existing Template

To open an existing template click [Load]. A file [ 5
. . Lockin: - & eF B
browse window will be opened. - se

My Docwmens

My Computer
‘g File name: [5320m - w5101 =l Open
MyNewok  Flesoips [Roune (1o - Cancel

Places
I Open s readorly

Locate the template to be opened, and click
[Open].

Note that even if a template has been opened from
another user’s folder, the save location will default
to the current user's folder. This ensures that
templates created by another user cannot be
overwritten or modified, except by the original
creator.

3.8.1.4. Manage Templates

Click on LabAssistant > Manage templates to open the “Manage Templates” dialog window, and
organize the templates. The log-in name of the current user is shown at the top of the window. If
user “Profiles...” are not active, or if a guest user is logged in, the log-in name will be “Guest”.

3.8.1.4.1.  Available Templates

A list of all templates available to the current user  [EEZEZENE ®
is shown in this box. i 7o
Awvailable templates Custom templates menu
lma [532nm - 50 E

Click on a template name, and then click [Show] to
open the template dialog window to view the
template configuration.

Click on [Import] to import a template from another
user's folder into the current user's template
location.

Show | Impart I Show
0K

Cancel |
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3.8.1.4.2.  Custom Templates Menu

A list of templates which will be displayed in
LabAssistant > Custom templates is shown in this
box.

Click on a template name, and then click [Show] to
open the template dialog window to view the
template configuration.

3.8.1.4.3.  Organizing the Templates

LabSpec 5 user manual

Templates can be organized according to the user’s preference.

Show a Template in the Custom Templates Menu

To make an available template show in
LabAssistant > Custom templates, click on the
template in the “Available templates” box.

Click on the “transfer” button.

The selected template is now copied to the Custom
Templates Menu box.

Explore the future

Manage templates ®=
Templates
‘Welcome Gues|
Available templates Custom templates menu
532nm - ¥50 532rm - x50 T
E33nm - X100
o
Show | Import Show
Manage templates ®
Templates
‘Welcome Guest
Available templates Custom templates menu
532nm - <50 532nm - x50 III
Show | Import Show
[=
Manage templates &3
Templates
‘Welcome Guest
Available templates Custom templates menu
[532nm - 50 532nm - x50
E33nm - x100 £33rm - 100
Show | Import Show
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Modify the Display Position of a Template

To change the display position of a template name
in the LabAssistant > Custom templates menu,
click on the template name (in the Custom
templates menu box) which is to be moved.

Click on the “Move Up” or “Move Down” buttons to E E
move it up or down in the list displayed in the
Custom templates menu box.

Remove a Template from the Custom Templates Menu
To remove a template from the LabAssistant > — [E&EEEES

®

. Templates
Custom templates menu, click on the template ’ .
name (in the Custom templates menu box) which zam &0 R [1]
is to be removed.
(=]
Shaw Import = — Shaw
Click on the “Remove” button.
The template name is removed from the Custom — EEEEELTS =
Templates Menu box. Note that this action does | ™™ ‘wseows
not actually delete the template. It is still listed in S #0 32 0 [1]
the Available Templates box.
(=]
Show Import e Show
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3.8.2. G.O. (Guided Operation Wizard)

The Guided Operation (GO!) wizard is intended to assist less experienced users, who may not be
familiar with the technical configuration of a Raman system, and may not understand how key
hardware and software parameters affect the measurement result.

The GO! wizard leads the user through the experiment set up with a series of questions, and provides
helpful, real life hints as to which option should be chosen. At the end the chosen parameters are
applied, and the measurement is then made.

3.8.2.1. Using the Guided Operation Wizard

Click on LabAssistant > G.O. to open the GO! [ X

Wizard start up window. Fleaze choose pour GO operation

Click [Start GO] to start the wizard with the first
question. I Star GO |

Setup GO ‘

HINTS| & |

Hover the mouse over the HINTS panel to view
hints about the choice of parameter. In some
cases additional information can be accessed
using the hyperlinks within the hint text.

What laser do you wanl 7

B32.09nm
TGOTS Eit

What laser do you want?
« 532 nm
Move the mouse aWay from the H INTS panel to Blue and green lasers (400-550nm) are often best for

semiconductars. inorganics (minerals . metal oxides) and carbon

hide the hint text, and select the parameter listed in AR . >0 s of samelos
the GO! dialog window.

« 638 nm

This is a good general purpose laser as it offers good sensitivity
and also some reduction in Fluorescence.

Iore information on 638 nm

+ 785 nm

The NIR 785nm laser is best used when there is significant
sample fluorescence.

IMore information on 785 nm

3.9. Scripts

The Scripts menu offers Visual Basic Scripting (VBS) functionality for LabSpec 5, which allows
specific hardware control, data acquisition and data analysis functions to be written by the user.

Upticrs } Open the VBS options and management window

Batch_Cornwerter )
Corwvert_Opern_Files Script menu
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The VBS functionality and command set is not included in this manual, and users are referred to the
document “LabSpec_5_Activex-VBS_documentation.pdf” located in the folder C:\Program
Files\NGSLabSpec\.

3.9.1. Script Options and Management Window

Click on Scripts > Options to open the script options and management dialog window.

3.9.1.1. Scripts

The “Scripts” section allows VBS scripts (in .vbs  EZEEERTEEET ®
format) to be loaded and edited. Saiipts

=] & % 3|
Multiple scripts can be loaded, and are displayed Scipt: [Conven_Open_Fies =l | 8]
in the “Script:” drop down box. Use the drop down Path:  Ci\coripts\Convert_Open_ Files.vbs
box to select a loaded script. —

Fréiﬁmﬁ\;iu |Convert_D pen_Files j

The file path of the selected script is displayed in

Acquisition Trigger

the “Path:” section. i Set e
MED;EIFTgure seript controlled motors Configure

Load a Script

Click on the “Add Script to List” button to load a =

VBS script into the “Script:” drop down box.

Remove a Script

Click on the “Remove Script from List” button to B
remove a VBS script from the “Script:” drop down

box.

Configure a Script

Certain VBS scripts have a configuration interface E
where specific properties can be set. Click on the
“Configure Script” button to open the selected

script’s configuration window.

If there are no configuration parameters for the £ VBS ]
selected script, a warning message will be Seripts parameters
displayed. Click [OK] or [Cancel] to clear the DB IVTE oD s I ey e,

Either thiz script has no parameters to et or this it

message. has never been launched.

[ Show config each time the script is launched
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Start Script
Click on the “Start Script” button to run the selected ﬂ
VBS script.

Open Script in Editor

Click on the “Open Script in Editor” button to open &
the selected VBS script in an editor window. See
section 3.9.1.1.1, page 84).

3.9.1.1.1.  Editing Scripts

VBS scripts can be edited directly in LabSpec 5 &
using the script editor tool. To launch the script ——
editor, click on the “Open Script in Editor” button in
the script options and management dialog window.

If a script is selected it will be opened in the editor P
window. If there are no scripts loaded into the |*/™ &l=l@i@s

“Script Options and Management” dialog window en someecniz -

the editor window will be blank, allowing direct B

coding of a new script. 1
Sour ourceh "

' Restore save d paramecers
SerConfig

' get FileSystem
set filesystem = createchject ["Scripting.FileSystemObject”)
Set p = FileSystem.GetFolder (SourceDir}

' Look for Files to convert
For Each dataFile In p.Files

I~
|~
3

Start a Script
Click on the “Start Script” button to run the VBS
script displayed in the editor window.

=

Stop a Script
Click on the “Stop Script” button to stop a VBS
script which is running.

Ll

Create a New Script
Click on the “New Script” button to open a blank
VBS script in the editor window.

]

Save a Script As

Click on the “Save Script As” button to save the =]
current VBS script with a new name. The standard
Windows file save dialog window will be opened.

Save a Script

Click on the “Save Script” button to save the =]
current VBS script with its existing name. No file ——
save dialog window will be displayed.
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3.9.1.2. Menu

The “Menu” section allows scripts loaded in the
script options and management window to be
displayed in the Scripts menu, from where they can
be run through a single mouse click.

Scripts which are shown in the Scripts menu will be
displayed in the “Menu” drop down box.

Add a Script to the Scripts Menu

Select a loaded VBS script in the “Script:” drop
down box, and click on the “Add To Menu” button
to display the script name in the Scripts menu.

Remove a Script from the Scripts Menu

Select a script from the “Menu” drop down box,
and click on the “Remove From Menu” button to
remove the script name from the Scripts menu.

3.9.1.3. Acquisition Trigger

Click [Set] to set the current script (displayed in the
Script drop down box) to be used as a trigger
script. A trigger script is one which will be applied
immediately before or after an acquisition.

LabSpec 5 user manual

< VBS Script Management 3]
Seripts
= B % =2
Serpt: [Conver_Open_Fies | ﬂ ﬂ

Path C:\scrpts\Convert_Open_Files.vbs

Menu

Fréﬁﬁml\?l\;iu |CDnvart_Dpen_Fi|es ﬂ
Acquisition Trigger
Nane. Set Remave
tators
Configure script contralled motors Configurs

Add To
fl L

Femove
Fram kenu

£ ¥BS Scrpt Management 3]
Scripts
= & % 2

Script : |C0nvert_Dpen_F\Ies

Path C:hacriptshConvert_Open_Files vhs

Meru

i} -
Flo%mh?l\éiu |Convert_D pen_Files j

Acquisition Trigger
Mone. Set Remove
Maotors

Configure seript cantrollzd matars Configure
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3.9.1.4. Motors

Click on [Configure] to open the Script Motors Hssmm — =

. . crpts

dialog window. & & @ 3
Seript : |Ennvert_Dpen_Fi|es j Mﬂ

Path:  ChsecriptshConvert_Open_Files. vbs

Menu

Fr;;mh?l\;iu |Convert_D pen_Files ﬂ

Acquisition Trigger

Mane. Set Remave
it
E?oroﬂ[fisgure script contralled motors Configure
3.9.1.4.1.  Script Motors Dialog Window
The Script Motors dialog window allows external — [EEEIEES &
motors not usually controlled by LabSpec 5 to be e W e sm
controlled using a VBS script. Wowt: [ [ [ ase ot | Femovs
Mowrz: | [ [ [ HMasa 4dd | Remove
. . . Mawrz: | [ [ [ Motset Add | Remove
Up to five motors can be configured. Click [Add] Mewes [ [ [ [ e bat | Pere
H . . atar 52 Mot Set BMOvE
to open a standard file open dialog window to | " L
browse for a script. | = Hel

Type in the motor name, unit of motor movement
(such as ‘steps’ or ‘micrometers’), and maximum
and minimum motor values.

Click [Remove] to remove a script from the list.

3.9.2. Script Menu

A list of VBS script names can be displayed in the Scripts menu. Clicking on a script name will
automatically run the script.

To add and remove scripts from the Scripts menu please see section 3.9.1.2, page 85.

3.10. Window

The Window menu allows fast arrangement and selection of the data display windows in LabSpec 5.
This menu item is only active and visible when data is open.

et } Window display mode

1 SpIm : Demo_map_&Y

2 Map : Blue . . .

3Pt ; Sample List of current display windows

v 4 Modsl : Paint *
5 Seore : Point
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3.10.1. Window display mode

Cascade
Click on Cascade to display all open data windows
in cascade mode. The windows can still be

manually positioned and sized.

+H
=B

By EmMeTTomes 00 a

Tile

Click on Tile to display all open data windows in tile

mode — in this mode, the windows will be

positioned and sized so that all open windows are  *| * i: I 'LM ‘
visible. ~ The windows can still be manually - i o) \Ju,'vl‘.u%_(‘;f\_‘.“

B

positioned and sized.

3.10.2. List of current display windows

The list of current display windows shows all current data windows open in LabSpec 5. The active
window title is ticked in the list.

To activate a window, left click the window title in
the list. This window title will now be ticked.

Cascade Cascade

Tile

Tile
1 5pIm : Demo_map_xy ! 1 5pIm : Demao_map_xY

2 Point : Sample 2 Paint : Sample

v 3Map: Blue
4 Model @ Paint * g 4 Model @ Paint *
5 Scare : Point

v 5 5Score : Point
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3.11. Help

The Help menu provides access to the LabSpec 5 context help files and useful information about the
installed version of LabSpec 5. In addition it is possible to select a language for the LabSpec 5
graphical user interface (GUI).

Help Topics
Language »

Ahout LabSpec ..

3.11.1. Help Topics

Click on Help > Help Topics to display the
LabSpec 5 context help.

00D & &5 &
ko

Stp Reeh Hore  Pin Opto

‘Welcome to LabSpec Help

2| | The LabSpec Help contents i descripton of

you data.

LabSpec browser-fie windov.

The
et e e e e e e
the Index, or the F LabSpec Help.

3.11.2. Language

Click on Help > Language to select a language for Help Tapics

the LabSpec 5 graphical user interface (GUI). _
 Engish

About LabSpec .. German
Japan
Chinese
3.11.3. About LabSpec...
Help > About LabSpec... displays information [EEIELEEE ®

about the installed version of LabSpec 5 and its

. .. . LabS pec Yersion 5.68.00
individual modules (.dll files).

Copyright [C) 2004,...,2008
*

is i i H L% Maodule | ersion [~
This information can be useful for troubleshooting, il v &
and it is advised that you make a note of the indor-d" 8.10.27
. . . utof_oc:us.dll 10.07.29
LabSpec version number (i.e., 5.XX.YY) prior to Baselnedl 80602
contacting HORIBA Scientific with regard to the Configurator.dl  7.07.05 i
software.

Click [OK] to close the information window.
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4., Ilcon Bar

The Icon Bar located beneath the Menu Bar provides access to either standard Windows functions
(such as File Open, File Save) or to specialized data acquisition/analysis modules and options. Some
icons can also be activated using keyboard shortcuts — these shortcuts are indicated in the
description of each icon, below. The Icon Bar(s) will only show icons which apply to the correctly
installed and configured hardware/software options for your instrument.

The image below shows all of the standard icons, but be aware that some of these may not be visible
in your software.

Big icons
WO ey (BRI LESEEEBRIE Y N REAT WY (GO

Small icons

41, Icon View and Grouping

Please note that there are two icon views used in LabSpec 5, called “Big icon” and “Small icon”. In
the descriptions that follow, the “Big icon” will be displayed first, followed by the “Small icon”.

4.1.1. Switching Icon View
To switch the icon view, right click on the icon tool = S0 L g P g8 &
bar. The current icon view will be ticked. w Smallican
Click on the desired icon view (“Small icon” or “Big Left bar
icon”). v Right bar

v Bottom bar
The icon view will switch to the selected view. | = rcn

@ E‘N Small icon ‘ a
v Bigicon
Left bar

v Fight bar

v Botton bar
4.1.2. Icon Grouping

The icons are grouped according to general functionality:

o Delete data
o Data management
o Cursors and data information
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o Data acquisition
o Data processing and analysis
o Stop active function

Each group separated indicated by a thick vertical @ M @ A2 é
I

bar on its left hand edge (indicated right with 4). T

Sub-sections within a group are separated by a T
thin vertical bar (indicated right with 4).

4.1.21. Moving Icon Groups

Icon groups can be moved by clicking and @ ‘EHI @ *?% j

dragging on the thick vertical bar to the left hand
side of the group. When the cursor changes to a
double headed arrow the icon group can be
dragged to a new position on the icon bar.

4.2. Delete Data Icon

4.2.1. Delete
B o

Close the currently active data file from LabSpec. If the file has been modified since the last save, a
standard Windows dialog window will prompt the user to save the file.

This icon closes data displayed within LabSpec, but does not delete saved data from the computer

hard drive.
4.3. Data Management Icons
4.3.1. Open

©C =

Open a previously saved data file using a standard Windows dialog window. See section 3.1.1.1,
page 10, for full details concerning available file formats.

This icon can be activated with the <CTRL>+0O keyboard shortcut.
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4.3.2. Save

" o=

Save the data file currently active in LabSpec 5. See section 3.1.1.1, page 10, for full details
concerning available file formats and options for saving.

This icon can be activated with the <CTRL>+S keyboard shortcut.

4.3.3. Print

- o

Print the current data window using the Print Template. Full information about using and setting up
the Print Template can be found in section 3.1.2.1, page 13.

This icon can be activated with the <CTRL>+P keyboard shortcut.

4.3.4. Help

Activates the context help function. When clicked
this icon will be locked down. To release, click on
the icon again.

The standard cursor will change to the “help”
cursor — click on any icon to view its context help

file.
4.4. Cursors and Data Information Icons
441, Scale Normalization

= @

Rescale the active window so that all data is visible. In normal operation all axes are affected, but
note that an axis with scaling set to “Freeze” or “Fixed” will not be rescaled. To rescale an axis ensure
that “Freeze” or “Fixed” scaling is turned off (see section 8.1, page 205).

This icon can be activated using the right mouse click menu “Rescale” item (see section 8.3, page
210) or with the <CTRL>+N keyboard shortcut,
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4.4.2. Intensity Normalization

0

Rescale the intensity axis of the active window. Note that if the intensity axis has scaling set to
“Freeze” or “Fixed” will not be rescaled. To rescale an axis ensure that “Freeze” or “Fixed” scaling is
turned off (see section 8.1, page 205).

4.4.3. Center Cursors

o

Center the active cursor(s) in the active window.

This function is useful when cursors are not visible in a window, because their position lies outside the
range of the window. Click on this icon and the cursor(s) will be immediately visible in the center of
the window.

This icon can also be activated by using the right mouse click menu “Center cursor” (see section 8.7,
page 213).

4.4.4. Data Range

215 ST

Open the “Data Range” dialog window, which displays information about the number of data points
and maximum and minimum values for the active data. Typical information includes maximum and
minimum values for the spectrum axis, intensity axis, XYZ spatial axes, and colors. The exact
categories which are displayed depend on the specific ‘type’ of the selected data.

See section 3.3.2, page 20, for full information.

This icon can be activated with the <CTRL>+D keyboard shortcut, or through the Data > Data range...

menu item.

4.4.5. Information
L]
n 32

Open the parameters information dialog window.

This icon can be activated with the <CTRL>+| keyboard shortcut.
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44.5.1. Parameters Information

The “Parameters Information” dialog window contains a wide range of information relating to the
acquisition and processing of the active data. For example, it displays hardware set up (e.g., laser
wavelength, confocal hole, diffraction grating and objective), acquisition parameters (e.g., acquisition
time, number of accumulations, intensity correction), custom information provided by the operator
(such as operator name, laser power, sample name), and a history of data processing steps made on
the data.

Hardware, acquisition and processing history information is automatically filled in by LabSpec 5.
Custom information needs to be filled in by the operator.

For information regarding the parameters displayed in the “Parameters Information” window, please
see the relevant section of this manual.

Please note that the parameters displayed in the “Parameters Information” window will depend on the
specific instrument configuration. The image below shows a typical view of the “Parameters
Information” window, but be aware that some of these may not be visible in your software.

# Parameters ®

Acq ]Eustom] History]
Uit

Instrument Caes

Exposition

Accumulation 2u4

Binning 1

Spectra Multi 14zm

Hole 500 pm

Slit 100 pm

Lazer B32.817 rm

Grating E00

Objective #B0LWD

Filter D 100% 0D

* 0 pm

N 0 pm

z 1.8 pm

Spec. width 310432 1/em

Detector Synapse CCD

Detector size 1024

Autofocus Of

IC5 comection Of

The information displayed in the “Parameters Information” window is useful to confirm how a specific
measurement was made, and whether the data being viewed has been processed in some way.

Note that the parameters information is only retained when data is saved in a LabSpec file format —
see section 3.1.1.1, page 10, for full information about available file formats. Data saved in LabSpec
4 (previous generation) format may not retain information about all parameters.
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4.4.5.2. Acquisition Parameters Information

The “Acq” tab of the “Parameters Information
dialog window displays information relating to the
hardware and software configuration used for the
acquisition of the active data.

4.45.3. Custom Parameters Information

The “Custom Parameters” tab allows you to add
specific information to a data file’s “Parameters
Information”.

The Date field is automatically filled at the time of
acquisition. The other fields are blank by default,
but can be filled by the operator if desired.

LabSpec 5 user manual

£ Raramelers 3]
Aca | Custom | History |
Yalue Ui
Irstrument Labiam Eacsl
Expusition 10 sec
Accumulation 2x4
Binning 1
Spectio Multi 1/em
Hole 500 um
st 100 pm
Laser 32817 nm
Grating £00
Objective E0LWD
Fiter D100% 0D
% 0 um
¥ 0 um
F A8 um
Spec. width 310432 Tlem
Detectar Synapse CCD
Detector size 1024
Autofocus oft
ICS corection oft
£ Rarameters X
Value
Date COSA4ADTET 423 Cancel
Operator | Simon FitzGerald
Sample Paracetamol
Remark After recrystalisation
Power 2k

The Custom Parameters information tab can also be accessed through Acquisition > Custom info. In
this case, the “Acq” and “History” tabs are not displayed.

For full information about using the Custom Parameters information window and how to customize it,

please see section 3.5.1, page 30.
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4.4.5.4. History Information

The “History Parameters” tab shows data [EEESEES ®
. . . . . Histan

processing operations made to the file since its |/~ m;:: ”men —

acquisition. 1 114/07 181423 Acquired Cancel

2 09/1411012:4255 ManuakAdd 234203724315

“ . ” . . 3 09141012:43:37 FikerSmooth  Degr=2, Size=13
The “Operation” field shows what processing

function has been applied, and the “Param” field
shows (where applicable) what parameters have
been used for that function.

4.5. Data Acquisition Icons

4.5.1. Spectrum RTD (Real Time Display)

e e

Start a spectrum RTD acquisition.

The spectrum real time display (RTD) provides a continuous spectrum readout of the detector. There
is no accumulating or averaging of the spectrum — each spectrum displayed is replaced by the next.
The acquisition time for each spectrum is set by the user in the Control Panel (see section 9.9.1, page
235).

Spectrum RTD is only possible in a single spectral window range — see section 3.5.6.1, page 50.
Extended range RTD measurements (in either multiwindow or auto scanning modes) are not possible.
Autofocus and auto exposure modes will not be active for a spectrum RTD measurement, even if they
are activated in Acquisition > Options.

The spectrum RTD is useful to adjust the fine focus of the sample to optimise Raman signal, and to
monitor whether a sample is degrading or burning. Normally the RTD acquisition time should be kept
small in order to allow fast and continuous spectrum read out. Typical values are in the range 0.2s—

2s.

To adjust the RTD acquisition time simply type the desired time (in seconds) into the box, and press

<enter+ >.
Lazer Filter Hale Slit Spectrometer Acuisition Y2 Motarized =]
% ﬂ B ﬂ sl gy 1m0 |11s43.50 = [+l
- - | | _|_|®ng50 ~|| |5 S EIEEET I e
[szz&7n | | || ~| | |[1o00 am | | 200 um | 07938 om | O 2 z |-47780 B
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4.5.2. Detector Image RTD (Real Time Display)

Start a Detector Image RTD acquisition.

The Detector Image Real Time Display (RTD) provides a continuous full image readout of the CCD
array detector — it is typically only used for diagnostic and maintenance purposes.

The readout properties are set in Acquisition > RTD — see section 3.5.3, page 33.

4.5.3. Spectrum Acquisition

&

Start a spectrum acquisition.

The spectrum acquisition will provide full accumulation and averaging of the spectral data, over a user
specified range. For more information about setting up the measurement please see information in
this manual relating to:

Acquisition options section 3.5.4, page 34

Auto save section 3.5.5, page 47
Extended range section 3.5.6, page 49
Autofocus section 3.5.8, page 59
Auto exposure section 3.5.10, page 65

This mode is used to acquire a good quality spectrum of a sample over a user defined spectral range.

4.5.4. Mapping Acquisition

TR

Start a multidimensional spectral array acquisition, such as time profiles, Z (depth) profiles,
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes.

Mapping acquisition will include full accumulation of the spectral data, over a user specified range.
For more information about setting up the measurement please see information in this manual relating
to:

Acquisition options section 3.5.4, page 34

Auto save section 3.5.5, page 47
Extended range section 3.5.6, page 49
Autofocus section 3.5.8, page 59
Auto exposure section 3.5.10, page 65

Mapping properties section 4.5.5, page 97
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4.5.5. Mapping Properties

B W

Opens the Mapping Properties dialog window.

The Mapping Properties dialog window allows the properties of a multidimensional spectral array
acquisition to be set. This includes measurements such as time profiles, Z (depth) profiles,
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes.

4.5.5.1. Mapping Properties Dialog Window

The Mapping Properties dialog window allows the user to define the acquisition properties of a
multidimensional spectral array acquisition. The properties which can be set include number of data
points, start and stop positions, and step size. Properties are set independently for each dimension
(such as X, Y or Z axes, time, temperature etc).

+ Mapping Properties rzl
Aray Size From To Increment Formula Unit | Relative ak
Time r r ] ™
Apply
z - ™ ] r
Y v 51 -100.0 100.0 400 [ ~oam Help
% v 4 1000 100.0 500 [ m
Cancel
Minimum measurement time: 3 m 37 sec Refresh time [sec): |20
W Alwaps show =y ™ Use SWIFT for Y scanning

4.5.5.2. Setting the Mapping Properties

The Mapping Properties dialog window displays the following information:

Dimension

The available array dimensions which can be used — FEEEEEEEES

for multidimensional spectral array acquisitions are T I r Foe —
z r r r r

ShOWn. v 2 51 A00.0 100.0 400 [ [ um r Help
x v 41 -100.0 100.0 500 [ [~ um r Cancel

The active dimensions which will be used for the
acquisition are shown and ticked. Inactive stz EIN
dimensions which are available but will not be used L~ | e
for the acquisition are shown and unticked.

Dimensions can be added (see section 4.5.5.4,
page 101), deleted (section 4.5.5.5, page 101) and
moved (see section 4.5.5.3, page 99).

Array Size
The number of data points which will be acquired.

Note that the “Array Size” is directly linked to the “Increment”. If the “Increment” is modified, the
“Array Size” will be automatically adjusted.
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From
The start position/value of the array. The units are as indicated in the “Unit” field. For X and Y
dimensions defined on the video image, the “From” value is automatically filled in.

To
The end position/value of the array. The units are as indicated in the “Unit” field. For X and Y
dimensions defined on the video image, the “To” value is automatically filled in.

Increment

The step size within the array. The units are as indicated in the “Unit” field. The “Increment” can only
be set if the box is ticked. If it is unticked the increment will be automatically calculated according to
the “Array Size”, “From” and “To” values.

Note that the “Increment” is directly linked to the “Array Size”. If the “Array Size” is modified, the
“Increment” will be automatically adjusted.

Formula
Set a formula to describe a non-linear array (i.e., an array with non-uniform increment).

A formula can only be set if the “Formula” field is ticked. If “Formula” is active, then the “From”, “To”,
and “Increment” fields will be deactivated and greyed out.

The formula is an arithmetic function of x, where x is the measurement position within the array, and
takes numerical values ranging from 0 (the first position in the array) to [Array Size — 1] (the last
position in the array).

As an example, the formula ‘(x * x) + 10’ will yield measurements at points 10, 11, 14, 19, 26...

Unit

This field displays the default unit for the dimension. Typically this will be micrometers (um) for X, Y
and Z spatial dimensions, seconds (s) for time, and degrees Celsius (°C) for temperature. If a custom
dimension is added to the Mapping Parameters dialog window, the “Unit” field can be set by the user.

Relative
This tick box controls whether the “From” and “To” positions are absolute, or relative to the current
position.

If “Relative” is ticked the “From” and “To” positions
are relative to the current position.

For example, if the current X position of the map
motorized XY sample stage is +50 um, a line N
ranging “From”=-30 pm “To”=+20 pm will be -100|pm ! (I) I +10(|)um
acquired from +20 pm to +70 pum (i.e., [+50-30] um T
to [+50+20] pm) current

position

+50 pm
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If “Relative” is unticked the “From” and “To”
positions are absolute.

For example, if the current X position of the map
motorized XY sample stage is +50 um, a line set | ]
with “From” and “To” values of -30 um and +20 pm l I I I l
. . -1 +1
will be acquired from -30 um to +20 pm. 00 pm 0 T 00 pm

current
position
+50 pm

Always Show XY Parameters

This tick box controls whether the X and Y dimensions are shown at all times. If “Always show XY
parameters” is unticked the X and Y dimensions will only be visible when a Video image is open
within LabSpec 5.

Use SWIFT for XY Mapping

This tick box controls whether the SWIFT™ ultra-
fast mapping mode is used for XY mapping. When S . L L =W W . S
“Use SWIFT for XY mapping” is ticked the map will |z = . . . . L ﬁ
be acquired in the SWIFT™ mode, which is suitable < JF e o] sw]Re I |

for acquisition times ranging from <1ms through to
1s. When the box is unticked, the map will be Mrimm et e 337 cec
acquired in the standard ‘point by point’ mode, L

which is suitable for acquisition times greater than

0.5s.

Refresh time [sec); [20
se o

Use external trigger for CCD
This tick box controls whether an external trigger is

E5]

used to activate spectrum acquisition in a time e | fen I Te I bewen | Fomis | ot [ Reshe %
profile. It will only be displayed if the “Time” —r L o o -_HE‘D
dimension is active (with no other dimensions also e ¥ DL o
active), and if the CCD has been configured for
trlggered ana|y3|s Minimum measurement time: 52 sec Rehesh time [seck [200

W Alwaps show XY s estemal tigger for

Minimum measurement time

This field displays an approximate minimum measurement time for a measurement as set in the
Mapping Properties window. It is calculated by multiplying the total number of data points by the total
acquisition time per point (including a theoretical CCD electronic activation/readout time). Note that
the actual measurement time is likely to be longer than the displayed value, since there may also be
stage movement and other factors which will also contribute to the total measurement time.

4.5.5.3. Acquisition Order of an Array Measurement

The data acquisition order within a multidimensional spectral array measurement is dependent on the
vertical order of the dimensions listed within the Mapping Properties dialog window.
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In the first example shown right, “Y” is the top

# Mapping Properties

LabSpec 5 user manual

!

dimensiOn’ With HX” Iisted beIOW it. This means o r Alvay‘ilze From To Increment r Famula r Unit ’Ee\ahve Aj:b
that the array data will be acquired in the following |5 & & w0 w0 swp e =
Order: X v il 1000 1000 500 [V [~ wm r =
Y1 Minimiumn measuiement time: 3 m 37 sec Refiesh time sec) (20
X X X X —p X ¥ Always show =Y ™ Use SWIFT for =Y scanning
1 23 3s 4 n
\E
X1, Xz, X3, X4 Xn
H
Yn
X1, Xo, X3, X4.... X,
By modifying the order of the dimensions in the list
(see section 4.5.5.6, page 102) it is possible to
adjust the data acquisition order.
In this case the order has been modified so that “X” dutiapping Propertios
iS now the tOp dimension, and “Y” IS beIOW It The — = Anay Size From To Im:vamar\lr Formula = Uit ’Ee\ahva Al::y
achiSition order will now be: i ; a1 1000 1000 500; |I: um F Help
¥ I3 51 100.0 1000 400 [ [ um r ol
X4
Y1’ Y2’ Y3’ Y4 —p Yn Minimum measurement time: 3 m 37 sec Rehiesh time (sec) [20°
X W Ahways show <Y I~ Use SWIFT far XY scanning
2

Y1, Yo, Y3, Y4 Y,

+

n
Y4, Y2, Y3, Yq.. .Y,

In the third example shown right, “Z”" is the top
dimension, with “Y” listed below it, and “X” below T ol S B R | R - L
that. This means that the array data will be || © & o w0  wo B
acquired in the following order: s —————F e =
21 Minimum measurement tme: 33 m 43 sec Rehiesh time (seck 200
Y1 W fihays show Y ™ Use SWIFT for XY scanning
X1, Xo, Xg, X4 Xn
Z,
Y
X1, Xo, Xg, X4 Xn
H
Z,
Y,
X1, Xo, X3, X4.... X,
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4.5.5.4.

To add a new array dimension to the list in the
Mapping Properties dialog window, right click on
the list of dimensions, and select “Insert”.

Select the required dimension from the list shown
in the Devices dialog window, and click [OK].

Note that all motorized devices correctly configured
on your instrument will be shown in this list.

The selected dimension is now displayed in the
Mapping Properties dialog window, and is
immediately available to be configured within a
multidimensional spectral array measurement.

4.5.5.5.

To delete a dimension from the list in the Mapping
Properties dialog window, right click on the
dimension to be deleted, and select “Remove”.

The selected dimension will be removed from the
list.

Note that the dimension can be added to the list
again by re-inserting it from the list of available
devices — see section 4.5.5.4, page 101.

LabSpec 5 user manual

Adding New Array Dimensions to the Mapping Properties Dialog Window

7 Mapping Properties X]
Ariay Size From To Increment Formula Unit | Relative 3
Tirne. r IEd r r
Apply
z r r r r
v = 51 1000 1000 400 @ o Help
% 4 1000 1000 500 [¢ [
Remove Cancel
i owes |
Down

tinimurn measurement time: 18 sec

¥ Always show 3¢

Reefiesh time fsec): [20

[ Use SWIFT for %Y scanning

%)

< Devices
Custom - 0K |
Time T
Expozure time Cancel
Accurnulation
Gain
Slit

Laser
Grating
Objective
£_piezo

Spectra i g
Filter

|

]

# Mapping Properties

Ay Sizs From To Increment Formula Urit | Relative ok
Time r r r r
Apply
Hole r r r r Help
¥ 2 51 1000 1000 400 [v ~owm el
B 2 1 -100.0 100.0 500 v o 4

Minimum measurement time: 3 m 37 sec

¥ Always show Xy

Riefresh time [zec] |20

™ Use SWIFT for Y scanning

Deleting Array Dimensions from the Mapping Properties Dialog Window

]

/' Mapping Properties
Auray Size From To Increment Fomula Urit | Relative i3
Time r I I r
Apply
z r r r r
Hole — f r r r Help
Insert 4
A 51 100.0 1000 400 7 rm T
® ™ 4 100.0 100.0 500 v ~m
Down \
Minimum measurement ime: 3 m 37 sec: Refresh time (seck: [20
IV Aways show K T~ Use SWIFT far 5t scanring

]

# Mapping Properties

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific

Ay Size: From To Increment Formula Unit | Relative [i[3

Time r r r r

Apply
z r I~ r r
T I 51 00.0 100.0 100 v o Help
% It il A00.0 1000 500 ¥ Cwm

Cancel
Minimum measurement time: 3 m 37 s2c Riefresh time (zec): [20
¥ tlways show ¢ I™ Use SWIFT forX¥ scanning
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4.5.5.6. Changing the Acquisition Order of an Array Measurement

To adjust the order of dimensions listed in the
Mapping Properties dialog window right click on
the dimension which is to be moved.

13 ” H H H
Select “Up” to move the dimension further up in the PIETas =
||St Arap Size From To Inerement t Formula Uit Relative oK
- Time r r r r
Appl
z - - ] - [ ]
Y v [al -100.0 1000 400 ¢ [~ pm r Help
® — 11 100.0 1000 500 [ [~ um r
Insert Cancel
Remove Q
Down
Mirirum measurement e 3 m 37 sec Refresh time (seck |20
¥ Always show X ™ Use SWIFT for ¥ scanning
13 ” H H . .
Select “Down” to move the dimension further down /. Mapping Properties &
. h I . Array Size From To Inerement Formula Unit Relative ok
in the list. = - = z =T
z r r r Apply
0 1000 100.0 400 [ [~ wm r Help
o 000 100.0 500 [v [~ pm r el
Minimum measurement tiy: 3 m 37 sec Refresh time [sec] [20
¥ Alwaps shaw <Y I~ Use SWIFT for =Y scannin a

4.5.6. Extended Range Acquisition

W

Opens the Extended Range dialog window (see section 3.5.6, page 49).

The Extended Range dialog window controls the spectral range which will be analysed during a
spectrum ( L R ) or multidimensional spectral array ( / %) acquisition.

4.5.7. Video

A =

Opens the video window and commences live read out of the video camera. On automated systems
(such as the XploRA™, LabRAM ARAMIS and automated LabRAM HR) the appropriate optics for
using the video camera will also be moved into position.

4.5.7.1. Stopping the Video Read Out

To stop the video read out, click on the [Stop] @ 5708
button in the icon bar.

The image currently visible will be captured and
displayed as a snapshot. This snapshot image
can be saved if desired. See section 3.1.1, page
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10, for more information about options for saving
video images.

The video read out can be configured using the
Video menu — see section 3.6, page 66.

4.5.8. Extended Video

[ N

Opens the Extended Video dialog window.

The Extended Video module allows the acquisition of large area video images by montaging single
video images.

It is a useful tool to obtain large area images with high magnification objectives. Typically high
magnification objectives only have a small field of view (e.g., ~60 um x 60 um for a 100x objective),
whilst low magnification objectives offer larger views (e.g., ~600 um x 600 um for a 10x objective) but
at low resolution. With the Extended Video module, the high resolution capability of high
magnification objectives can be used without limit over the area which can be viewed.

This module is only available for systems equipped with a motorized XY sample stage.

4.5.8.1. Extended Video Dialog Window

The Extended Video dialog window allows the user to define the acquisition properties of an extended
video image acquisition, and provides information about the composition of the final image.

¢ Extended Video &
tininurn image size () :
X:,ﬁum Yo |300 um
taximurn Size [pixels] :
X:Wpix v 480 pix
v Smooth stitches

Mumber of Images :

o A
Tatal Size
b wm Y i

Start Yideo | Help‘

Ok | Cancel |
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4.5.8.1.1.  Setting the Extended Video Properties
The Extended Video dialog window has the following sections:

Minimum Image Size (um)
The minimum image size required for the extended video image, defined in micrometers (um) for the
X and Y dimensions.

Note that because of the size of individual images and the way they overlap in the montage process
the final image may be larger than the dimension set here. The actual size of the extended image to
be acquired is shown in the “Total Size” section.

Maximum Size (pixels)
The maximum pixel size of the final image, defined in pixels for the X and Y dimensions.

This control is useful to reduce the file size of the final montaged image. If this image comprises a
large number of individual images its raw pixel size will be very large, and will result in a large image
file. Reducing this total pixel size to a more appropriate level will result in a small/medium image file.

Note that as the maximum pixel size is decreased both the file size and image quality are reduced; as
the maximum pixel size is increased both the file size and image quality are improved. The maximum
pixel size possible is limited according to the native pixel size of an individual image and the number
of single images contributing to the final extended video image.

Smooth Stitching

When “Smooth Stitching” is ticked, the montage process will include a large overlap between each
adjacent image. This is useful to reduce the affect of non-uniform white light illumination on the
sample.

Note that when “Smooth Stitching” is used, the number of images used to create the extended video
image is increased, and more time will be required to complete the image.

Number of Images
Displays the number of individual images in the X and Y dimensions required to create the specified
extended video image.

Total Size
Displays the actual image size (in micrometers, um) that will be recorded.

Note that because of the size of individual images and the way they overlap in the montage process
the final image may be larger than the dimension set in the “Minimum Image Size (um)” section.
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4.5.8.2. Acquiring an Extended Video Image

To acquire an extended video image click on the :ﬁ-:E =3
Extended Video icon in the icon bar.

Set the required minimum image size (in [FEFTTTIN ®
micrometers, um) for the X and Y dimensions, and =
the desired maximum pixel size of the final
extended video image.

Minimum image size [pm) :
®o 300 pm Y300 pm

b aximum Size [pirels] :

Ensure the “Smooth Stitching” box is ticked, so that R: [640 pin v 480 pis
the default smooth montaging mode is used. This W Smooth stirches

mode can be deactivated by unticking the box, but Mumber of Images :
after doing this the final image quality may not be - G 48
SO gOOd. Total Size :

= pm rm

Start Video | Help|

ak. Cancel
I |

Click on [Start Video] to start the measurement.

The resulting extended video image can be saved
if desired. See section 3.1.1, page 10, for more
information about options for saving video images.

4.5.9. MultiPoint
X um
Opens the MultiPoint dialog window.

The MultiPoint module allows automatic acquisition of Raman spectra at multiple positions. Each
position can be set in X, Y, and Z dimensions.

This module is only available for systems equipped with motorized XY and Z sample stages.

4.5.9.1. MultiPoint Dialog Window

The MultiPoint dialog window allows the user to define a list of measurement positions, and start the
MultiPoint acquisition.
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£ MultiPoint ®
Clear List | Open List | Save List |
|Tablet_a 324

Comment X Ny z Use

1/ AP 102 358 140 [
2| API2 453 160 130 [
3| Excipient] 930 280 155 [
4 | Contarninatt 960 116 0750 [v
5| Excipient2 126 228 125 v

Add Paint Acquizition | Claze |

| SaweSpectra Sawe Dptionz | Help |

4.5.9.1.1.  Using the MultiPoint Dialog Window
The MultiPoint dialog window has the following sections:

Clear List
Click on [Clear List] to clear all the points from the E—
currently displayed list. 4

Open List

Click on [Open List] to open a previously saved Open List
list of multipoint positions (in .mpl format). A

standard Windows open dialog window will be
displayed.

Save List

Click on [Save List] to save the currently displayed Save List
list of multipoint positions (in .mpl format). A

standard Windows save dialog window will be
displayed.

List Description/Name
Type a description or name for the list in the box.

Clear List Open List Save List

Tahblet_&324
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MultiPoint List

Displays the current multipoint positions.

The list contains the following information for each Comment | * | ¥ | 2 | Use
ltiboint position: 1| &F1 102 356 140 [

multipoint p - 2| 4PI2 453 1E0 130 ¥

. ., o ) . 3| Excipient] 990 250 155 [

Comment” - description or identifier 4 Contaminant 960 116 0750 [

. . . o & | Excipient2 135 228 125 @

X” — X axis stage position (in micrometers, pm)

“Y” —Y axis stage position (in micrometers, um)

“Z” — Z axis stage position (in micrometers (um)

“Use” — when ticked this position will be included in Aidd Point Acquisition | Close |

the MultiPoint acquisition. When unticked this
position will be skipped during the MultiPoint
acquisition.

Add Point
Click on [Add Point] to add the current XYZ Acld Point
position to the MultiPoint list.

Acquisition
Click on [Acquisition] to start the MultiPoint Acquisitian
acquisition.

Save Options

Click on [Save Options] to set up the autosave [ savespecta Save Options
procedure for the MultiPoint acquisition. See

section 4.5.9.2, page 108, for further information

about the save options.

When the “Save Spectra” box is ticked spectra will
be automatically saved during the MultiPoint
acquisition. If the “Save Spectra” box is unticked
spectra will not be saved automatically, but will be
available to be saved manually at the end of the
MultiPoint acquisition.

Page 1107

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA

Scientific

4.5.9.2. Save Options

LabSpec 5 user manual

The MultiPoint Save Options dialog window is used to configure the autosave options for a MultiPoint

acquisition.

' MultiPoint Save Options

Format
|Lab5|:ueu: [*.ngs) j

Folder
[C:ADatah [

W Date DD .M. ¥ List descrpiior

File

|FiIeName

[+ Comment I_ v Count |0
] 4 | Help ‘ Cancel ‘

Format

Select from the “Format” drop down box which file
format is to be used to save the MultiPoint spectra.
For more information about the available file
formats see section 3.1.1.1, page 10.

Folder

Type in the root folder where the data is to be
saved, or click on the browse [...] button to locate
the folder using the standard Windows browse
dialog window.

If the “Date” box is ticked, an additional folder will
be created in the root folder, labelled DD.MM.YY
which indicates the day (DD), month (MM) and
year (YY) according to the computer’s clock. The
date format (e.g., YY.MM.DD or DD.MM.YY) can
be adjusted by editing the “Date” text box.

Gramg [*.zpc]
LabSpec [*.tsf]

File

|FiIeN arne

Iv Comment I_ Iv Count |0
Ok | Help ‘ Cancel |

Folder
[C:\Datah [

¥ Date [DD MM, I List descriptior
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If the “List Description” tick box is ticked an
additional folder will be created within the root
directory (if “Date” is unticked) or within the “Date”
folder (if “Date” is ticked). The folder will be
labelled according to the list description/name set
in the MultiPoint Parameters dialog window.

Note that if the “\” symbol is removed from the
“Folder” text box the date or description label will
be appended to the root folder name. If the “\
symbol is removed from the “Date” text box, the
description label will be appended to the date
folder name.

In the example shown right, data will be saved in:

C:\Data\DD.MM.YY\description\

In the example shown right, data will be saved in:

C:\Data-DD.MM.YY-description\

File
Type in the file name which will be used for each
MultiPoint spectrum which is to be saved.

If the “Comment” tick box is ticked the file name
will be appended with the comment specified in the
MultiPoint Parameters dialog window.

If the “Count” tick box is ticked the file name will be
appended with an integer number, starting with the
number displayed.

When both “Comment” and “Count” are ticked a
seperator can be specified

LabSpec 5 user manual

Falder

[T \Datal [

v Date DD .MM W List descriptior

Falder

|E:'\Data- J

v Date |DD.MM Y- [ List descriptior

File

|Fi|eName

Iv Comrnent I_ Iv Count |0

File

|Fi|eName

v Caomment I_ [v Countf|0

File

|FileName

v Comment l_ v Count |0
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4.5.9.3. Creating a MultiPoint List

To create a MultiPoint list file, open the MultiPoint 32 s S
Parameters dialog window by clicking on the
MultiPoint icon.

If there is already a MultiPoint list displayed, click
on [Clear List] to clear the display. This allows a
new list to be created.

Type in a description/name for the list.

Clear Ligt Open List Save List

Use the video camera and XYZ motorized sample
stage to locate a desired position to be added to
the MultiPoint list.

Click on [Add Point] to add the X, Y and Z Add Point
coordinate positions (in micrometers, um) to the
MultiPoint list.

Click on the “Comment” field and type in a
comment/description for the MultiPoint position.

Repeat the process for additional MultiPoint
positions as desired.

When the MultiPoint list is complete, set the save [ 5. specta Save Dptions
options if desired (by clicking on [Save Options])

and tick the “Save Spectra” box to activate the

MultiPoint autosave function. See section 4.5.9.2,

page 108, for further information about the save

options.

The MultiPoint list can be saved (in .mpl format) by 5 ave List
clicking on [Save List]. A standard Windows save
dialog window will be opened.

Set the acquisition parameters in the normal
manner. For more information about setting up the
measurement please see information in this
manual relating to:

Acquisition options section 3.5.4, page 34

Auto save section 3.5.5, page 47
Extended range section 3.5.6, page 49
Autofocus section 3.5.8, page 59
Auto exposure section 3.5.10, page 65
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Click on [Acquisition] to start the MultiPoint Aoquisition
acquisition.
4.5.9.4. Coordinate Positions Used for MultiPoint Acquisition

The coordinate positions used in the MultiPoint list are taken directly from the XYZ Coords section in
the Control Panel (see section 9.10, page 237).

The MultiPoint list is only valid if the sample’s position on its holder (e.g., microscope slide) and XY
motorized sample stage remains unchanged between defining the list and starting the MultiPoint
acquisition.

Similarly, the list is only valid if the XYZ Coord values are not reset to 0 um in the XYZ Coords section
in the Control Panel (see section 9.10, page 237).

4.5.10. DuoScan

Opens the DuoScan™ XY Scanning dialog window.

The XY Scanning dialog window is used to activate the DuoScan™ laser scanning module, and
allows the size of the scanning area to be set. The minimum time required for the laser spot to cover
the specified area will be displayed.

£ ¥ Scanning (x)
Zohe
|Hectangle ﬂ
"width Height
10 110

kin. time to cowver
zone 0.007 2

Start Cloze
| |

Zone
Select the type of zone used to define the DuoScan™ scan area from the “Zone” drop down box.

o Rectangle — this allows the user to set a free rectangular area centered around the central
laser spot position, according to the dimensions (in micrometers, um) set in the “Width” and
“Height” boxes.

o Mapping Pixel — the scan area is set according to the pixel size specified in the Mapping
Properties dialog window (see section 4.5.5, page 97). The “Width” and “Height” boxes will
be inactive and greyed out, since the values are taken directly from the Mapping Properties
dialog window. Note that if SWIFT™ ultra-fast Raman mapping is activated (see section
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4.5.5.1, page 97), the “Width” value will be set to 0, because SWIFT™’s continuous
scanning in the X direction does not require DuoScan™ scanning in the X (width) direction.

o Video Cursor — the scan area is set according to the dimensions and position of the
Rectangular Mapping cursor (see section 5.19, page 188) on the video window. The
“Width” and “Height” boxes will be inactive and greyed out, since the values are taken
directly from the video Rectangular Mapping cursor.

Width and Height

Type in the desired DuoScan™ area width and height, in micrometers (um). These boxes will only be
active when the DuoScan™ area zone is set to Rectangle. In other cases the boxes will be greyed
out and inactive.

Start
Click on [Start] to start the DuoScan™ mirrors scanning the defined area. When DuoScan™ is
active, this button will be changed to [Stop].

Stop
Click on [Stop] to stop the DuoScan™ mirrors scanning the defined area. When DuoScan™ is
inactive, this button will be changed to [Start].

4.5.10.1. Using DuoScan™

The DuoScan™ scanning mirrors can be used to acquire an average spectrum from an area of the
sample (Scanning Mode), or to move the laser spot to specific positions on the sample surface (Point
Mode).

4.5.10.1.1. Scanning Mode

In Scanning Mode DuoScan™ is used to create a

laser macro-spot by rapidly scanning the laser spot .
across a rectangular area. The macro-spot can be ° - 5 -
used for standard spectrum and multidimensional

spectral array data acquisition.

Click on the DuoScan icon to open the DuoScan™ 7:
XY Scanning dialog window. ¥

Select the type of zone used to define the area,
from the “Zone” drop down box, and set the scan
area size in the appropriate way.

o Rectangle — this allows the user to set a
free rectangular area centered around
the central laser spot position, according

zone 0.001 =

to the dimensions (in micrometers, pum)
set in the “Width” and “Height” boxes. m = |
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o Mapping Pixel — the scan area is set
according to the pixel size specified in
the Mapping Properties dialog window
(see section 4.55, page 97). The
“Width” and “Height” boxes will be
inactive and greyed out, since the values
are taken directly from the Mapping
Properties dialog window. Note that if
SWIFT™ ultra-fast Raman mapping is
activated (see section 4.5.5, page 97),
the “Width” value will be set to O,
because SWIFT™’s continuous scanning
in the X direction does not require
DuoScan™ scanning in the X (width)
direction.

o Video Cursor — the scan area is set
according to the dimensions and position
of the Rectangular Mapping cursor (see
section 5.19, page 188) on the video
window. The “Width” and “Height” boxes
will be inactive and greyed out, since the
values are taken directly from the video
Rectangular Mapping cursor.

Click [Start] to activate the DuoScan™ scanning

mirrors.

If the scan area has been set greater than the
maximum allowable dimensions a warning
message will be displayed. This shows the
maximum negative and positive displacement
possible for the selected objective. The area size
set in the “Height” and “Width” boxes, or defined
according to the map pixel, or defined by the
rectangular video cursor, must not be greater than
the total displacement. In the example shown
right, the maximum displacement is -10 um to
+10 um, meaning a total displacement of 20 pm.

DuoScan

Zaong is ouk of limits -100,. 10 pm

The Raman measurement (spectrum  or
multidimensional spectral array) can now be set up
and acquired in the normal way. Remember that
the spectrum recorded will be an average
spectrum from the scanned area.

Click [Stop] to stop the DuoScan™ scanning

mirrors.
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4.5.10.1.2. Point Mode

When DuoScan™ is used in Point Mode, it is o

possible to move the laser spot to any positonon =~ eeeeseeee
the sample surface, within the maximum possible = e eeeeeee
scan displacement. In this mode DuoScan™ can (XXX X XXX

. . (N N N N N N N J
be used as a substitute to the standard motorized eccc 0000

stage for point-by-point XY mapping
(multidimensional spectral array acquisition) — this
function is particularly useful when it is not possible
to move the sample underneath the laser beam, or
ultra-fine step size is required (down to
DuoScan™’s minimum step size of 50 nm).

To use DuoScan™ in Point Mode the scanning 7: N
mirrors must be static. To confirm this, open the =
DuoScan™ XY scanning dialog window by clicking

on the DuoScan icon.

If the DuoScan™ mirrors are scanning, the [STOP] EERSEITULTT] ®

button will be active. Click on [STOP] to stop the Zone

DuoScan™ scanning, and then click [CLOSE] to Rrectangle -

close the dialog window. Widh  Height
o Jio

bdin. tinne bo corver
zohe 0007 =

| Cloze

Set the DuoScan™ module as the active XY stage
using the ‘switch stage’ icon in the XYZ Coord
section of the Control Panel (see section 9.10.2,
page 238).

The laser spot position can now be controlled by
inputting XYZ coordinates in the XYZ Coord
section of the Control Panel (see section 9.10,
page 237), or by acquiring a Raman XY map
(multidimensional spectral array) in the standard
way. In both cases, the laser spot is now moved
across the sample using the DuoScan™ mirrors.
The sample does not move.
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4.6. Data Processing and Analysis Icons
4.6.1. Spectral ID Search

®H @

Launch the ‘one click’ Spectral ID database search for the active spectrum.
Clicking on this icon will initiate the following processes:

Export the active spectrum in Grams .spc format

Open Spectral ID

Load the exported spectrum into Spectral ID

Run a full spectrum matching search through the active databases
Report the list of matching spectra, with match quality scores

o O O O O

Please see the HORIBA Scientific manual “Using the Spectral ID Database Software with LabSpec 5”
and full documentation provided with the Spectral ID database software for more information about
Spectral ID and how it can be used and configured.

4.6.1.1. Configuring LabSpec 5 for Correct Spectral ID Searching

The export procedure for the ‘one click’ Spectral ID search is defined by the options set in the File >
Save As dialog window for a Grams .spc file.

To ensure the ‘one click” Spectral ID search performs correctly please complete the following set up
procedure in LabSpec 5:

-
o Open a spectrum in any format ——— e morm
Click on File > Save As
o Select “Grams (.spc)” from the “Save as
Type” drop down box
o Tick the box for “Even spaced”
o Click [Cancel]
File name: [test spo Save
Save as type: | Grams [“spc) ﬂl Cancel
I~ {0l format ¥ Even spaced
I Aabitrary Y unit I Spectral X unit

If the “Even spaced” box is not ticked, the Spectral ID search will not be performed correctly, and
spurious results may be displayed.
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4.6.2. Baseline Correction

Opens the Baseline dialog window.

Baseline correction allows a high background in a spectrum to be subtracted, to yield a spectrum with
a flat, zero baseline. The correction can be applied to a single spectrum or a multidimensional
spectral array of spectra (including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ
and YZ slices, and XYZ datacubes).

The example shown right illustrates a spectrum
before and after baseline correction.

T T T
1000 2000 3000
Raman Shift (cm™)

|

T | T | T | T
1000 2000 3 000
Raman Shift (cm'l)

4.6.2.1. Baseline Dialog Window

The Baseline dialog window allows the baseline correction to be configured and performed.

=

# Baseline
Options Sub
Type Polnom Clear
Dearee m Conwvert
Attach ,m Auto
Style ,—L| Fit

Copy

Paste
Help

Cloge

el
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Options
Set the parameters for the baseline. Please see Options
section 4.6.2.1.1, page 118, for information about
T Fal -
the individual parameters and their affect on the P e

. . D v
baseline correction. sares IS
Attach ez -
Style -
Sub
Click on [Sub] to subtract the current baseline from b

the active spectrum.

Clear
Click on [Clear] to clear the current baseline from Tlea
the active spectrum.

Convert

Click on [Convert] to convert the active spectrum Convert
to the displayed baseline curve. This function is

useful to save a baseline curve in a standard
spectrum file format.

Note that the active spectrum will be overwritten by
the baseline curve. Make sure that the file is
saved with a different name to ensure the original
spectrum data is not permanently overwritten and
lost.

Auto

Click on [Auto] to automatically fit a baseline to the ol
active spectrum (based on the parameters set in

the “Options” section) and subtract it.

Fit

Click on [Fit] to automatically fit a baseline to the Fit
active spectrum (based on the parameters set in

the “Options” section). The best fit baseline curve

will be displayed on the spectrum. It can be
subtracted by clicking on [Sub].

Copy
Click on [Copy] to copy the displayed baseline Capy

curve to the baseline clipboard.

Paste
Click on [Paste] to paste a baseline curve from the Paste
baseline clipboard onto the active spectrum.

:
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4.6.2.1.1.  Baseline Correction Options

The Baseline options control the parameters of the baseline that will be used for baseline correction.

£

£ Baszeline

Options

Type Palynom — * Clear
Degree ] :" Corwvert

Attach Yes - Auto

Style -

o
ey
(=

F

Copy
Paste

Help

£lelee = s[E]e

Cloze

Type
Select the algorithm used to define the baseline
curve.

o Polynom: fits a polynomial curve through
the baseline points set on the spectrum.
The degree of the polynomial is set in the
“Degree” drop down box.

o Lines: fits a straight line between
baseline points set on the spectrum.

Degree

Select the degree of polynomial equation used to
create the baseline curve — this option is only used
when the baseline “Type” is set to “Polynom”.

In general the higher the degree the more
adaptable the baseline curve will be to strangely
shaped, non-uniform backgrounds.
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Attach
Select the “Attach” mode for manual definition of
baseline points used to define the baseline curve.

o No: baseline points are set at the exact
intensity and spectral position (cm'1 or
nm) specified by the user.

o Yes: baseline points are forced to sit on
the spectrum, at the spectral position
(cm™ or nm) specified by the user.

The “Attach” mode is particularly important when
defining a baseline to be used for correction of
multidimensional spectral array data. In this case,
“Attach” should be set to “Yes” to ensure that the
baseline points will adapt to the varying intensities
of the spectra within the multidimensional spectral
array.

Style

Set the display style of the baseline curve. The
colour, width and line style of the baseline curve
can be set using the “Style” drop down box.

4.6.2.2. Setting a Baseline for Baseline Correction of a Single Spectrum

Select the spectrum which is to be baseline
corrected.

Click on the Baseline icon to open the Baseline % Fr
dialog window.
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Select the baseline parameters within the “Options” 7 Baseline ®
section. See section 4.6.2.1.1, page 118, for full - -
details about the Baseline Correction Options. o |
Tupe Polpnom = Clear
The options can be modified at any point during Degee |5 =| | comen
the process of creating the baseline — the atach  [vee — "
. . oy e . Lo
displayed baseline will immediately update. o 4
vl < Fit
Copy
Paste
Cloze
Click on [Fit] to fit a baseline curve to the Fit
spectrum.
Baseline points can be manually inserted, adjusted
and removed by using the “Add baseline points”
icon (see section 5.14, page 181) and “Remove
baseline points” icon (see section 5.15, page 182)
in the Graphical Manipulation Toolbar.
o Click on the “Add baseline points” icon. My

The cursor will change from the mouse % > _|_
cursor to the Add Baseline Points cursor.

Left click on the spectrum to add a
baseline point to the displayed baseline
curve. If there is no baseline curve on
the spectrum the first left mouse click in
this mode will create the baseline.

Hover the cursor over an existing _|_ - > ';b
baseline point. When the cursor changes

from the Add Baseline Points cursor to
the Adjust Baseline Points cursor, left
click to drag the baseline point to a new
position.

o Click on the “Remove baseline points” ISy
icon.

Hover the cursor over an existing % > El
baseline point. When the cursor changes

from the mouse cursor to the Remove
Baseline Points cursor, left click to delete
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the baseline point from the baseline
curve.

The entire baseline can be cleared by Clear
clicking on [Clear].

When the baseline curve is completed click [Sub] Sub
to subtract it from the spectrum.

4.6.2.3. Setting a Baseline for Baseline Correction of a Multidimensional Spectral Array

The procedure as outlined above (section 4.6.2.2, page 119) should be followed, but the baseline
curve should be created on the Spim (spectral image) window.

In general it is useful to have the “Attach” mode set to “Yes” when applying a baseline to the Splm
window, since this ensures the baseline points can adapt to the varying intensities typical in a
multidimensional spectral array.

Individual spectra within a multidimensional spectral array can be baseline corrected by applying the
correction to the individual spectrum displayed in the Point window.

When the baseline has been subtracted, ensure ﬂ
the corrected spectrum is re-inserted into the
spectral array by clicking on the ‘blue arrow’ icon
displayed in the point window, or click [Correct] in

the Map Analysis dialog window (see section 4.6.9,

page 148). This must be done before the
map/profile cursor is moved.

4.6.3. Spectral Normalization and Correction
gh
Ad o

Opens the Correction dialog window.

The correction functions allow spectra to be normalized and zeroed, and for a substrate/contaminant
spectrum to be automatically subtracted.

4.6.3.1. Correction Dialog Window

The Correction dialog window allows the user to apply spectral normalization and correction to both
single spectra, and multidimensional spectral arrays.
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Conector Nomalise
20 000 70
g 15 000
2 _ce |
é 10 DDD__ Delete
" 5000
4 Subtract l
' i ;
2000 Multiply
Raran Shift (cra?)
Cormrect
Limits and Threshold Threshold
From [240.52 To |2115.8 ¥ Threshold (10
- Help
Normalisation
Mode @& Sum  Awea  Max Close

Normalize

Click on [Normalize] to normalize each spectrum Momalize
so that the total area, sum or maximum signal of
the spectrum is 100. If the “Limits” tick box is
ticked, the normalization will only be applied within
the displayed limits. In this case, the spectrum will
be normalized so that the area, sum, or maximum
signal within the limits is 100. The limits can be
adjusted by typing values in the “Limits” boxes, or
adjusting the cursor positions in the “Corrector”
window.

The normalization mode can be selected from the
“Normalization” section of the dialog window.

Zero

Click on [Zero] to automatically subtract a constant Zerm
intensity value from the active spectrum or
multidimensional spectral array, so that the lowest

intensity pixel is at zero. When applied to a
multidimensional spectral array, each spectrum in

the array is zeroed independently.

Get

Click on [Get] to load the active spectrum in the Gt
main LabSpec 5 graphical user interface (GUI) into

the “Corrector” window.

Delete

Click on [Delete] to clear the “Corrector” window, Delete
and remove the corrector spectrum displayed

there.
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Subtract

Click on [Subtract] to subtract the corrector S ubtract
spectrum (displayed in the “Corrector” window)

from the active spectrum or multidimensional

spectral array.

Multiply

Click on [Multiply] to multiply the active spectrum Multiply
or multidimensional spectral array by the corrector

spectrum (displayed in the “Corrector” window).

Correct

Click on [Correct] to correct the active spectrum or Corect
multidimensional spectral array for the contribution

of the corrector spectrum (displayed in the
“Corrector” window). The intensity of the corrector

spectrum will be automatically adjusted before
subtraction to best fit the spectrum.

If the “Limits” tick box is ticked the corrector
intensity adjustment will be calculated only within
the displayed limits. The limits can be adjusted by
typing values in the “Limits” boxes, or adjusting the
cursor positions in the “Corrector” window.

This function is useful if a substrate, diluent or
contaminant spectrum needs to be removed from a
sample spectrum.

Threshold

Click on [Threshold] to threshold the active Threshold
multidimensional spectral array. The threshold

function will be applied to any spectra within the

array which has a maximum intensity (relative to

the most intensity spectrum in the array) less than

the displayed threshold value set in the “Limits and

Threshold” section.

The threshold function will convert the spectrum to
have zero intensity throughout its spectral range.
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Corrector Window

The current corrector spectrum will be displayed in
the Corrector window. Click on [Get] to load the
active spectrum in the main LabSpec 5 graphical
user interface (GUI) into the “Corrector” window.
Click on [Delete] to clear the “Corrector” window,
and remove the corrector spectrum displayed
there.

The spectrum in the Corrector window can be
manipulated using the standard Graphical
Manipulation Toolbar icons — see section 5, page
165.

If the cursors are not visible in the Corrector
window click on the Center Cursors icon in the Icon
bar.

Limits and Threshold

Set the limits for Normalize and Correct functions
ticking the “Limits” tick box, and typing the “From”
(minimum) and “To” (maximum) limit values.

The limits can also be set by adjusting the position
of the cursors in the Corrector window. As the
cursors are moved the “From” and “To” values
shown in the “Limits and Threshold” section are
continuously updated.

Set the threshold value by typing in the desired
level (in percent, %) in the “Threshold %” box.

Normalization
Select the normalization mode for the Normalize
function.

o {Sum} — normalize so that the sum of the
spectrum intensity is 100

o {Area} — normalize so that the area of the
spectrum is 100

o {Max} — normalize to the maximum
intensity point in the spectrum.

LabSpec 5 user manual

Corrector

20000

Inkensity (cnt)

2000
Raran Shift {cra'Y)

Limits and Threshold

Fiom |24052 To [2115.8 K Threshold% 10

Normalisation
Mode & Sum (" Aea  Max

Nomalise

Zeio

Delete

Subbiact

A

z
&
g

Correct

Threshold

Close

el

i

Limnits and Threshold

ﬁm [24062 To [21158 [V ThiesholdfT0

Limits and T hreshold

From |24062 To 2115.8 Threshold %| 10

MNarmalisation
Mode & Sum 7 Area 0 Max
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4.6.4. Smoothing

Opens the Filtration dialog window.

The smoothing or filtration functions allow spectra to be smoothed, converted to first and second
derivative functions, or despiked. Typically these functions allow spectral quality to be improved after
acquisition.

4.6.4.1. Filtration Dialog Window

The Filtration dialog window allows the smoothing and processing functions to be configured and
performed on both single spectra, and multidimensional spectral arrays.

£ Filtration

Denoize
Standard - Apply

I atrix operations
Smioath |

Deges |2 =] —
Sz 3 <] pen
Height [30 Median

Despike

Help | Cloze |

4.6.4.1.1. Denoise

The Denoise function is a unique noise reduction algorithm which can be used to significantly
enhance spectrum quality without losing subtle spectral information.

Standard smoothing functions can result in loss of peak shape and position, and subtle features (such
as weak shoulders on a strong band) can be lost. The Denoise function ensures that all this important
information is retained, whilst still reducing noise in the spectrum.

The spectra shown right illustrate the effect of the
Denoise function.
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Two main Denoise algorithms are available from the “Denoise” drop down box:

o Standard: recommended for spectra with signal to noise = 20
o Lite: recommended for very noisy spectra with signal to noise < 20

In addition, both algorithms can be used with an integrated Despike function to remove random spikes
(also known as cosmic rays). See also section 3.5.4.7, page 37, for more information about other
spike filter options in LabSpec 5.

Note that the Denoise function can be automatically applied to all acquired data through the
Acquisition > Options dialog window — see section 3.5.4.15, page 46. If a spectrum has had the
Denoise function automatically applied through Acquisition > Options, it cannot have the function
applied again through the Filtration dialog window.

Using the Denoise Function
Select the desired Denoise algorithm from the < Filtration ®

“ H ” Denoise
Denoise” drop down box.
Ltions
‘, Smoath
D Den
Size m Der?
Height [30 Median
Despike

Help | Cloze |

Click [Apply] to apply the Denoise algorithm to the Epply
active spectrum.

4.6.4.1.2.  Matrix Operations

The functions described below require the
“Degree”, “Size”, and “Height” values to be set in
the drop down boxes, as described in the text.

Smooth
Click on [Smooth] to apply a Savitsky-Golay Smooth
smoothing function to the active spectrum.

Savitsky-Golay smoothing fits a polynomial
function of a specified “Degree” through a range
(“Size”) of adjacent pixels, and replaces those
pixels with the polynomial curve. The window
where this operation is applied is moved across the
entire spectrum. The “Degree” and “Size” must be
set to an appropriate level.

Typically the smaller the “Degree” and the larger
“Size” the more significant the smoothing. Note
that in some cases smoothing can remove or alter
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features in a spectrum. Smoothing should be used
with care.

Der1

Click on [Der1] to convert the active spectrum to Dert
its first derivative function. At each pixel position

the derivative is calculated using a defined range

(“Size”) of pixels either side of it.

Der2

Click on [Der2] to convert the active spectrum to Der2
its second derivative function. At each pixel

position the second derivative is calculated using a

defined range (“Size”) of pixels either side of it.

Median
Click on [Median] to apply a non-linear median Median
smoothing function to the active spectrum.

Median smoothing replaces a spectrum pixel
intensity value by the median of intensity values
within a defined range (“Size”) either side of it.
This replacement process is repeated for all pixels
in the spectrum.

Typically the larger the “Size” the more significant
the median smoothing. Note that in some cases
median smoothing can remove or alter features in
a spectrum. Median smoothing should be used
with care.

Despike
Click on [Despike] to remove random spikes (also Despke
known as cosmic rays) from a spectrum.

A spike is calculated as a pixel which has an
intensity greater than the average spectrum
intensity + “Height”.

The Despike function removes the spike and
replaces it with a weighted average of the
surrounding pixels.

Note that in some cases the Despike function can
remove or alter features in a spectrum, particularly
when the spectrum is comprised of very sharp
peaks. Despike should be used with care.

Please also see section 3.5.4.7, page 37, for more
information about other spike filter options in
LabSpec 5.
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4.6.5. Fourier Transform

R s

Opens the Fourier Transform dialog window.

The Fourier Transform function allows smoothing of a spectrum based on direct Fourier data
transformation, applying filter and apodization functions. The spectrum is converted into its real and
imaginary Fourier functions, which essentially represents the spectrum as a combination of wave
patterns of varying frequency. Smoothing can be applied by removing high frequency contribution
(corresponding to noise) and leaving medium and low frequency contribution (corresponding to
Raman peaks).

The Fourier Transform smoothing function can be performed on both single spectra, and
multidimensional spectral arrays.
4.6.5.1. Fourier Transform Dialog Window

The Fourier Transform dialog window displays the Fourier functions of the active spectrum, and
provides Apodization and Filter options for the transformation.

£ Fourier, ®
Fourier Data
Ul
) Help
100
J Cancel
B 50—
E E
E - 'IMW\JLW
-100-
| ' | ' |
1} 50 100
fan)
Options
Limt [37.7358  Go | spod [Mo  w|  Fiter N0 +|

Fourier Data
The Fourier Data window displays the real and et Dkt

. . . . . 3]
imaginary Fourier functions of the active spectrum. A0
100

The red cursor can be used to set the high
frequency limit — frequencies above the limit

I re—
position will be removed from the spectrum. r“w
0

50

Intensity

=50

Typically the lower the cursor position the more o
smoothing is applied. At position 0 the spectrum is

fully smoothed (to a flat line). At position 100 the

spectrum is fully unsmoothed.

: 1
50 100
fan)
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Limit

The Limit allows manual control of the “limit” cursor 1wt [3773% 6o |
displayed in the Fourier Data window. Type in the

required cursor position value (ranging between 0

and 100) and click on [Go].

Apod.

Select the type of apodization to be used in the  apd [ne =]
Fourier transformation from the “Apod.” drop down

box. The apodization reaches zero at the Limit

position.

Four modes are available:

No: no apodization

Line: linear apodization function
Sqrt: parabolic apodization function
Cos: cosine apodization function

O O O O

Filter
Select whether a filter will be used for the Fourier  fie [va  +J
transformation, using the “Filter” drop down box.

Two modes are available:

o No: nofilter
o Traffic: traffic filter

OK

Click [OK] to permanently apply the smoothing to =
the active spectrum, and close the Fourier
Transform dialog window.

Cancel

Click [Cancel] to close the Fourier Transform Cancel
without applying the smoothing. The original
spectrum will be left unchanged.

4.6.5.2. Using the Fourier Tranform Function to Smooth a Spectrum
Select a spectrum to be smoothed.

Open the Fourier Transform dialog window by % BT
clicking on the Fourier Transform icon in the Icon
Bar.
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The real and imaginary Fourier functions of the  |EEES B
1 H . . FuunerDaAf
agtlve spectrum are displayed in the Fourier Data oy —
window. ] o
g 5EI—-
E 0+
J[I[I;
0 S‘U 100
(an)
L?::m;mﬂ spod [No | Fiter[Ho v

Select the Apodization and Filter functions to be Options
used from the “ApOd." and uFilteru dI’Op down Limit |37.7358  Go IApod_ |N0 jIIFiIter|No jl

boxes.

Set the limit for high frequency contribution which
will be removed from the spectrum. The spectrum
is continuously updated allowing the degree of
smoothing to be monitored. The limit can be set in
two ways:

o Click and drag the red cursor in the
. A FnuuelDatf
Fourier Data window. 10° ] e
Cancel

0-
50—
-100
| . I . |
o 50 100
(an)

Options

Limit  |37.7358 Go Apod. |No A Fileer |No hd

o Type in the required limit into the “Limit” Qptions
box’ and click [Go] m Apod, |N0 j Filter |N0 j

When the desired smoothing is achieved, click
[OK] to permanently apply the smoothing to the
active spectrum and close the Fourier Transform
dialog window. Alternatively click [Cancel] to
close the dialog window without applying any ]
smoothing to the spectrum. The spectrum will be o]
left unchanged.

Inersity

Options

Limt |37.7358 Go Apod. |No - Fileer |No A
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4.6.6. Math

* =

=5E 22
Opens the Math dialog window.

Arithmetic functions can be applied to the intensity values of an active spectrum. Additionally, the
Extended Range spectral acquisition “Combine data” function can be applied post-acquisition through
the Math dialog window.

The Math functions can be performed on both single spectra, and multidimensional spectral arrays.

4.6.6.1. Math Dialog Window

The Math dialog window contains text input boxes so that arithmetic functions can be created, and
then applied to the active data.

£ Math ®)
Const+ |1200 Go
Const' |25 Go
Func 1 |H+_'.J Go
Func 2 |:-C-_|.J Go
v Adiust intensity levels
Combi [ETs}
Smhine v Femove combined datas J
Help ‘ Cloze |
Const+

The “Const+” function adds a constant intensity
value to all pixels in the active spectrum.

Type in the desired constant, and click on the

: : Const+ |[1200 || 6o |
adjacent [Go] button to apply the function to the
active spectrum. A positive constant will be added
to the spectrum intensity values; a negative
constant will be subtracted from the spectrum
intensity values.

Page 1131

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

The example right shows the result of applying .

“Const+"=1200 to a spectrum.
10 000

Intensity (cnt)

5000+

10 000

5000

Intensity (cnt)

The “Const+” function can also be applied using =
the “Add Constant” icon in the Graphical
Manipulation toolbar — see section 5.8, page 171.

Const*
The “Const*” function multiplies all pixel intensity
values in the active spectrum by a constant value.

Type in the desired constant, and click on the
adjacent [Go] button to apply the function to the
active spectrum. A constant greater than zero will
increase the spectrum intensity; whilst a constant
less than zero will decrease the spectrum intensity.

Congt* I|2.5 II Go I
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The example right shows the result of applying 10 0007]

“Const*’=2.5 to a spectrum. 8 000

6 000~

4000

2 000

Intensity (cnt)

Intensity (cnt)

The “Const* function can also be applied using
the “Multiply by Constant” icon in the Graphical
Manipulation toolbar — see section 5.9, page 172.

Func 1 and Func 2
The “Func 1”7 and “Func 2” sections allow arithmetic functions to be created by the user, and applied
to the active spectrum.

The terminology used for these functions are as follows:

o x and y refer to the intensity values of spectra which are open in LabSpec 5. x is the active
data file, and y is the other data file open in LabSpec 5. In the event that there is more than
one spectrum which could be used for y a message box will ask for the y spectrum to be
chosen from a list.

a, b and c refer to the values of the first, second and third axes of the active data file.

o Standard arithmetic functions are also possible, including +, -, *, /, A, exp, log, sin, asin,

cos, acos, tan, atan, abs, sqrt etc.

As an example, if “Func 1” = x + y, x refers to the intensity value at each pixel of the active spectrum,
and y refers to the intensity value at each pixel of another open spectrum. Assume the two spectra
have values as follows (where a represents the spectral axis):

a-> 1 2 3 4 5 6 7 8
X-> 10 12 15 25 22 13 10 7
y-> 1 2 3 2 1 1 4 3
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applying the function x + y to this data will result in the following values:

a-> 1 2 3 4 5 6 7 8
X > 11 14 18 27 23 14 14 10
y-> 1 2 3 2 1 1 4 3

As another example, if “Func 1” = x + 2*a, x refers to the intensity value of each pixel of the active
spectrum, and a refers to the first axis (i.e., the spectral axis, with units Raman shift, cm™) value of
each pixel. Assume the data has the following values:

a-> 1 2 3 4 5 6 7 8
X-> 10 12 15 25 22 13 10 7

applying the function x + 2*a to this data will result in the following values:

a~> 1 2 3 4 5 6 7 8
X > 12 16 21 33 32 25 24 23
Type in the desired arithmetic function for either 4 [+ | [ 5 |
“Func 1” or “Func 27, select the appropriate active
spectrum (corresponding to x in the function), and ~ Fun=? ||”'P I | E |
click on the adjacent [Go] button.
If there are multiple options for the spectrum y, a  [EEKEEERS ®

“Select Y’ message box will ask for the desired
spectrum to be selected. Click on the desired
spectrum and then click [OK] to complete the
arithmetic procedure.

Combine

The “Combine” function allows individual spectral
windows in an Extended Range spectrum
acquisition to be glued together to yield a single
spectrum.  This process can also be applied
automatically during an Extended Range
acquisition (see section 3.5.6, page 49).

Equally, the “Combine” function can be used to
create an average spectrum from all open spectra.

Set the options as desired: IV Adjust intensi levels |

v Remove combined datas|

Combire Ga |

o Adjust intensity levels: if this box is ticked
the baselines of the individual spectral
windows will be adjusted prior to gluing,
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to yield a seamless final spectrum. See
section 3.5.6.3, page 53, for full
information about this mode.

o Remove combined datas: if this box is
ticked the individual spectra or spectral
windows  will be deleted after
combination, leaving only the single
combined spectrum on screen.

Combine

Click on the adjacent [Go] button to apply the v Adiust intensity levels m
“Combine” process. IV Remove combined datas

4.6.7. Peak Searching and Fitting

Opens the Peaks dialog window.

The Peak Searching and Fitting module allows peaks in a spectrum to be automatically labelled by
their position, and full peak fitting can be carried out to fully characterise peak parameters such as
position, amplitude, full width at half maximum height (FWHM) and area. Overlapping peaks can be
fully deconvoluted through the peak fitting routine.

The Peak Searching and Fitting functions can be performed on both single spectra, and
multidimensional spectral arrays.
4.6.7.1. Peaks Dialog Window

The Peaks dialog window allows the peak searching, labelling and fitting processes to be configured
and applied, and displays the peak parameters after fitting.

£ Peaks %)
Optians Search
Function  |GauszLoren Appros
v Use area Fit
Search
Levell%] |7
—1 Clear
Size(pnt] |9 Convert
—4 Peaks...
Fitting
Yariables...
Iteration 100 Q
Optiohz. ..
Skip[pnt] |0 Funct
unctions. ..
Errar 1.73717e-005
Help
v Baseline
Close
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Peak Options
Select the appropriate function to be used for peak Dptioks

fitting from the “Function” drop down box. Three .
. . Function |GauszsLoren -
default functions are provided:

v Use area
o Gaussian

o Lorentzian
o Mixed Gaussian-Lorentzian

Other functions can be defined by clicking on
[Functions...] in the Peaks dialog window — see
4.6.7.5, page 145, for full information.

If “Use area” is ticked the peak fitting routines will
also calculate the area of the peak(s). When “Use
area” is unticked only the default peak parameters
will be calculated. These are peak position,
amplitude (i.e., maximum height), full width at half
maximum height (FWHM) and (for mixed
Gaussian-Lorentzian functions) the degree of
Gaussian contribution.

Search Options
Set the parameters used for automatic peak Search
searching and identification. The search routine Levelz] 7

locates local intensity maxima, and assigns these —1
as peaks. Size[prt] |9
A local maximum must be greater than a certain —1

percentage of the maximum intensity in the whole
spectrum. The “Level (%)” parameter defines this
percentage of maximum spectral intensity.
Typically, as the “Level (%)” is increased, only the
most intense peaks will be identified. If low
intensity peaks need to be identified “Level (%)”
should be reduced.

A local maximum is assumed to exist within a finite
number of adjacent data points. The “Size (pnt)”
parameter defines this number. Typically, as the
“Size (pnt)” is increased, only peaks which are
widely separated will be identified. If close lying
peaks need to be identified “Size (pnt)” should be
reduced.

The “Level (%)” and “Size (pnt)” values can be set
by typing a value in the appropriate box, or using
the appropriate scroll bar. The peak labelling
displayed on the active spectrum will update
continuously, so that the result can be monitored.
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Fitting Options

Set the parameters used for the peak fitting Fitting

routine. This routine uses a Levenberg-Marquardt lteration |1DD7
non-linear peak fit algorithm, and iteratively adjusts _

all peak parameters to minimise the standard error. skip [prt] |0

. . . E 1.73717e-005
The maximum number of iterations can be set by e ®

typing an appropriate number in the “lteration” box. v Bazeline
Typically the larger the iteration number the more

accurate the final fit result will be, but the longer

the process will take.

The algorithm can be set to miss out data points
within the spectrum, in order to speed up the
process. “Skip (pnt)” is used to define how many
points are missed.

o “Skip (pnt)” = 0, all data points are used
for the fitting.

o “Skip (pnt)” = 1, every second data point
is used for the fitting routine.

o “Skip (pnt)” = 2, every third data point is
used for the fitting routine.

Typically as “Skip (pnt)” is increased the fit results
will be less accurate, but the process will be faster.

The “Error” box displays the Standard Error
between the fit result and the raw data. The
smaller the Standard Error the more accurate the
fit result.

If the “Baseline” box is ticked the peak fitting
routine will additionally fit the specified baseline.
The baseline must be specified first, using the
Baseline dialog window — see section 4.6.2.1,
page 116.

Search

Click on [Search] to start the automatic peak Search
searching and identification routine. 4

Adjust the “Size (pnt)” and “Level (%)” to control
the searching and identification procedure — see
above for more information about these
parameters.

Approx

Click on [Approx] to run the peak approximation Appron
routine, which can be used to estimate the initial

peak parameters prior to fitting. Only the peak
position and width parameters are adjusted.
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The peak approximation is a useful function to
assist in complex peak fitting procedures. Running
the peak approximation routine prior to full fitting
ensures that the starting parameters are realistic
and close to their true values. This reduces the
possibility of the peak fitting routine locating an
incorrect solution.

Fit

Click on [Fit] to run the peak fitting routine, which Fit
can be used to calculate peak position, amplitude,

full width at half maximum height (FWHM),
Gaussian contribution and area.

The peak fitting routine can only be used if peaks
have been located in the spectrum. Peaks can be
located automatically using the [Search] button, or
manually by using the “Add peak” icon in the
Graphical Manipulation toolbar (see section 5.10,
page 173).

Init

Click on [Init] to restore peak parameters in the
Splm window of a multidimensional spectral array
to the initial values before the peak approximation
[Approx] or fitting [Fit] routines were run.

[rit

]

Clear

Click on [Clear] to clear all peaks from the active Clear
spectrum.

Convert

Click on [Convert] to convert the active spectrum Carvert

to the sum of the displayed peaks. This function is
useful to save a theoretical peak fit solution in a
standard spectrum file format.

Note that the active spectrum will be overwritten by
the sum of the displayed peaks. Make sure that
the file is saved with a different name to ensure the
original spectrum data is not permanently
overwritten and lost.

Peaks...

Click on [Peaks...] to open the Peak Parameters Feaks.
dialog window, to view and manually set peak

position, amplitude, full width at half maximum

height (FWHM), Gaussian contribution and area

values for all peaks labelled on a spectrum.

Page | 138

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

See section 4.6.7.2, page 139, for more
information.

Variables...

Click on [Variables...] to open the Peak Variables  viaples
dialog window, to view and set initial values and

maximum/minimum values for variables within the
peak fitting routine.

See section 4.6.7.3, page 141 for more
information.

Options...

Click on [Options...] to open the Peak Options Oplions...
dialog window, to view and set display options for

the peak labelling and fitting.

See section 4.6.7.4, page 144, for more
information.

Functions...

Click on [Functions...] to open the Peak Functions  F yctians
dialog window, to view and create user defined

peak shape functions.

See page 4.6.7.5, page 145, for more information.

4.6.7.2. Peak Parameters Dialog Window

The Peak Parameters dialog window displays peak position, amplitude, full width at half maximum
height (FWHM), Gaussian contribution and area for all peaks labelled on a spectrum. The
parameters can be manually adjusted and fixed so that the parameter is not varied during the fitting
routine.

The Peak Parameters dialog window for individual spectra (e.g., Spectrum window, or Point window
of a multidimensional spectral array) has the following appearance:

¢ Peaks ®
1} Fix a Fix W Fix q Fiw Farmula Area u]
1 150982 [ 0.0412904 [ 10.2257 [ 17 Gaussloren() 0.30009
2 15135 [ 00319738 [ 928232 1 [ GaussLaoren() 0.210293
3 1865 [ 0.243344 [ 17.8693 [ 055855 [~ GaussLoren() 36618 Paste
4 161309 [ 0330841 [ 14838 [ 00919826 [~ GawssLoren() 57231 Y
5 162261 [ 0.375234 [ 129164 [ 0524412 [~ Gaussloren() 415512
g 165315 [ 0353714 [ 18.9257 [ 0670445 [T GaussLoren() 5.39771 Close

The Peak Parameters dialog window for multidimensional spectral arrays (e.g., the Spim window of a
multidimensional spectral array) has the following appearance:
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< Peaks ®
P Fix |Map a Fix |Map| w | Fix |Map| g | Fix |Map| Fomula hrea  |Map ak. |

1 Nz3sd [ [ R4 [ [ [ 0B [~ GaussLoren[) 239821 [

2 121364 [ [ TFIE4AI [ O[T 3 [ 05 [ [ Gaussloen]] 243576 [ M
3 TIME3 [ [ B¥IM [ [ I [ 05 [ Gaussloren 235845 [ Paste

4 IE N . RIS [ [ I [ 05T [ Gaussloen 237325 [ ey

5 180539 [ [ B24816 [ [ 3 [ 05 [ Gaussloen] 218301 [

5 1610810 [ [ BRI [ [ 3 [ 0B [ GaussLoren] 200058 [ Cloze

Each row displays the parameters for a single peak:

o p — peak position, in units as displayed on the spectrum’s X axis, typically Raman shift
(cm™) or nanometers (nm).

o a-— peak amplitude, in units as displayed on the spectrum’s Y axis, typically counts (cnt), or
counts per second (cnt/s).

o w —peak full width at half maximum height (FWHM) in units as displayed on the spectrum’s
X axis, typically Raman shift (cm'1) or nanometers (nm).

o g — Gaussian contribution in a mixed Gaussian-Lorentzian function. The value of Gaussian
contribution varies from 0 (no Gaussian contribution, fully Lorentzian) through to 1 (fully
Gaussian). The g column is only displayed when a mixed Gaussian-Lorentzian function is
selected for peak fitting in the main Peaks dialog window (see section 4.6.7.1, page 135).

o Formula — the function used for the peak fitting, as selected in the main Peaks dialog
window (see section 4.6.7.1, page 135). “Gauss()” = Gaussian, “Loren()” = Lorentzian,
“GaussLoren()” = mixed Gaussian-Lorentzian.

o Area — the area of the peak, in area units based on the units displayed on the spectrum’s X
and Y axes. The Area column is only displayed if the “Use area” box is ticked in the main
Peaks dialog window (see section 4.6.7.1, page 135).

o Fix - the “Fix” tick boxes to the right of each of the p, a, w and g parameters allows a
parameter to be fixed. A fixed parameter will not be varied during the peak fitting routine.
When a box is ticked the parameter is fixed. When a box is unticked the parameter will be
varied during the fitting routine.

o Map - the “Map” tick boxes (which are only displayed for the Splm window of a
multidimensional spectral array) to the right of each of the p, a, w, g and Area parameters
allows a profile or map image to be generated based on the parameter. For example, it is
possible to create an image based on peak position, illustrating how the peak position varies
across the map area. To display a profile/image based on a peak parameter tick the
appropriate box and click [Apply]l. A new map profile/image will be created. To close the
map profile/image, untick the box and click [Apply].

Copy
Click on [Copy] to copy the parameters displayed
C
in the Peak Parameters dialog window. ﬂ

Parameters which have been copied can be
pasted into other programmes (such as Microsoft
Office) or into the Peak Parameters dialog window.

This function can be used to copy peak parameters
from one spectrum and paste them to another
spectrum (using [Paste]).

Page | 140

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

Paste

Click on [Paste] to paste parameters in the Peak Paste
Parameters dialog window.

This function can be used to paste peak
parameters copied (using [Copy]) from one
spectrum to another.

Apply

Click on [Apply] to update the peak(s) displayed Apply
on the spectrum according to parameters in the

Peak Parameters dialog window.

This button must be used when parameters are
manually adjusted in the Peak Parameters dialog
window. The peaks displayed on the spectrum will
not reflect the new parameters until [Apply] is
clicked.

4.6.7.3. Peak Variables Dialog Window

The Variables dialog window displays the initial parameters used in the peak fitting procedure, and
the minimum and maximum values they can take during the fitting procedure. In most cases the
default values are suitable for general peak fitting routines, but in specific cases the initial parameters
and their minimum and maximum values can be manually adjusted as required.

£ Wanables

pi : p+5 -
w3 n.om 200 - Cancel
aly 0 kY ™
b |0 -Mnasy masy —
c 0 miny maxy |—
d|0 -masy maxy |—
g 05 a 1 -

The Variables dialog shows the initial (“init”) values, and minimum (“Min”) / maximum (“Max”) values
for each parameter:

o p — peak position, in units as displayed on the spectrum’s X axis, typically Raman shift
(cm'1) or nanometers (nm). In the example shown above, the initial value of p is the X axis
position (“x”) at which the peak is initially located or positioned, and the position can be
varied from p-5 to p+5 during the fitting procedure.

o w — peak full width at half maximum height, in units as displayed on the spectrum’s X axis,
typically Raman shift (cm'1) or nanometers (nm). In the example shown above, the initial
value of w is 3, and width can be varied from 0.001 to 200 during the fitting procedure.

o a-— peak amplitude, in units as displayed on the spectrum’s Y axis, typically counts (cnt), or
counts per second (cnt/s). In the example shown above, the initial value of a is the Y axis

position (“y”) at which the peak is initially located or positioned, and the amplitude can be
varied from 0 to the maximum Y axis value (“maxy”) during the fitting procedure.
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o b,c,d — parameters within the Gaussian/Lorentzian equations. In the example shown
above, the initial values of b, ¢ and d are 0, and they can be varied from either the inverse
of the maximum Y axis value (“-maxy”) or the minimum Y axis value (“miny”), to the
maximum Y axis value (“maxy”) during the fitting procedure.

o ¢ — Gaussian contribution in a mixed Gaussian-Lorentzian function. In the example shown
above, the initial value of g is 0.5, and the Gaussian contribution can be varied from 0 (no
Gaussian contribution, fully Lorentzian) through to 1 (fully Gaussian) during the fitting
procedure.

If “Copy” is ticked for a parameter the “min” and “max” values will be displayed individually for each
peak in the Peak Parameters dialog window. This allows “min” and “max” parameters to be set
individually for each peak. Note that the “Copy” box must be ticked before the peaks are
automatically located using [Search] or manually located using the “Add peak” icon in the Graphical
Manipulation toolbar (see section 5.10, page 173).

4.6.7.3.1.  Setting the Init, Min and Max Values in the Variables Dialog Window

”

Left click in the desired parameter “init”, “min” or “max” box and insert the desired value. Add

information for each parameter as required.

4.6.7.3.2.  Adding Parameters to the Variables Dialog Window

Additional categories can be added by right £ Variables - &
clicking on one of the parameter name boxes and | M| M rﬁow
H 113 3 P ‘K - +
selecting “Insert row”. w|3 0.001 200 - o)
aly a mary -
b0 Tnaxy miaky ~
c|0 iy Maky -
d|0 Tnaxy miaky ~
! nF‘\—emDve row " ’ 1 ’_

A new row will be inserted above the selected ¢ Variables

CEE
position, and will display the same name and “init”, e f"f
H ” “* ” - H P ‘X P
“min” and “max” values as the original parameter. w3 200 = Cancel
aly 0 My -
b (0O Tnawy sy -
c 0 ity masy -
d|0 Tnawy sy -
q 05 0 1 r
g 05 0 1 r
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Double click on the parameter name box to allow  [EREZES LE®
the name to be edited. Type in the desired M| e |G
p# P Pt
Category name. w3 000 200 r Cancel
aly 1] maxy -
b 0O -may maxy y—
c 0 miry may -
d 0 -maxy maxy -
. 05 0 1 -
g 05 0 1 r
Click on any other parameter name box to register —[EEREEEE
the new name. Iriit Min Max Copy
pl# ph p+h -
w3 o.o01 200 r Cancel
ay 0 many r
b|O “Masy masy r
c |0 iy maxy r
d|0 “Masy masy r
N 05 i 1 r
g |05 i 1 r

The name given to the new parameter must
exactly match the name used in definition of
functions in the Peak Functions dalog window (see
section 4.6.7.5, page 145). The “init”, “min” and
“max” values must be set to appropriate values.

4.6.7.3.3.  Deleting Parameters from the Variables Dialog Window

Parameters can be deleted by right clicking on the ¢ Variables 3
parameter name boxes which is to be deleted and b M1 Man | Copy

pis iph o5 r
selecting “Remove row”. w|3 nool 200 - Cancel

aly 1} sy r
b |0 “maKy sy r
c |0 ity sy -
d 0 maxy maxy r
pLlne n 1 r

-

o 1
T Insertow

The parameter will be deleted from the Variables £ Variables

dialog window. It Hin Max | Copy
p - p+5 r
w3 0.001 200 r Cancel
aly 1] masy r
b0 TNaRy masxy r
c |0 miiry masy r
d| 0 -Mnamy masy r
g |05 0 1 r
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4.6.7.4. Peak Options Dialog Window
The Peak Options dialog window allows control of the display options for the peak labelling and fitting.

£ Show ®

Options

Text 16 Times - v w
Arrow I—L| v Qﬁam&l
Shape - v

Sum ,—L| v

Residual ,—L| r

Format W m

V' Use data style

I¥ Shape multicolor

Iv Attach amow

The following peak labelling and fitting display components can be controlled:

Text

Click on the Text “Style” drop down box to set the font, font style, font size and font color used to
display the peak position on the spectrum. If “Show” is ticked the peak position will be displayed on
the spectrum. Note that if “Use data style” is ticked the colour will be set to match the spectrum color.
If “Use data style” is unticked the colour will be set according to the selection made in the “Style” drop
down box.

Arrow

Click on the Arrow “Style” drop down box to set the colour, width and line style for the arrow marker
indicating the peak position. If “Show” is ticked the arrow marker will be displayed on the spectrum.
Note that if “Use data style” is ticked the colour will be set to match the spectrum color. If “Use data
style” is unticked the colour will be set according to the selection made in the “Style” drop down box.

Shape

Click on the Shape “Style” drop down box to set the colour, width and line style for the individual peak
shape(s) displayed on the spectrum. If “Show” is ticked the peak shape(s) will be displayed on the
spectrum. Note that if “Shape multicolor” is ticked the colour will be automatically selected from a
default palette; in this case, when multiple shapes are displayed on a single spectrum each shape will
be a different color. If “Shape multicolor” is unticked the colour will be set according to the selection
made in the “Style” drop down box; in this case, when multiple shapes are displayed on a single
spectrum each shape will be the same colour.

Sum

Click on the Sum “Style” drop down box to set the colour, width and line style for the sum spectrum
(i.e., the combination spectrum created by summing all the peak shapes displayed). If “Show” is
ticked the sum spectrum will be displayed on the spectrum.

Residual

Click on the Residual “Style” drop down box to set the colour, width and line style for the residual
spectrum (i.e., the difference between the sum spectrum and the raw data). If “Show” is ticked the
residual spectrum will be displayed on the spectrum.
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Format
Click on the Format left hand “Style” drop down  [EKEE 5
box to set the number of display characters for the Pl sule S S
peak position value. Tod [M6Tmes =] Help
Ao - i ﬂ
Shape - v
Sum - 2
Residual - r
Foimat 1] -
¥ Use data style
¥ Shape multicolor
IV Attach amow
Click on the Format right hand “Style” drop down  [EZE ®
box to set the number of decimal places to be Qoo Sule sty |
displayed for the peak position value. - [t =] ® lp
Ao - Iv %
Shape - i
Sum - v
Residual - r
Format Auto | 4|0 -
v Use data style
¥ Shape multicolor
Iv Attach amow
Use data style

When “Use data style” is ticked the display color of the peak label text and arrow marker will be set to
match the spectrum color. If “Use data style” is unticked the color will be set according to the
selection made in the respective “Style” drop down box.

Shape multicolor

If “Shape multicolor” is ticked the individual peak shape display colour will be automatically selected
from a default palette; in this case, when multiple shapes are displayed on a single spectrum each
shape will be a different color. If “Shape multicolor” is unticked the colour will be set according to the
selection made in the “Style” drop down box; in this case, when multiple shapes are displayed on a
single spectrum each shape will be the same colour.

Attach arrow
If “Attach arrow” is ticked the peak arrow marker will be positioned immediately above the peak. If

“Attach arrow” is unticked the peak arrow marker will be positioned at the top of the spectrum window.

4.6.7.5. Peak Functions Dialog Window

The Peak Functions dialog window allows custom peak fitting formulae to be defined, so that shapes
other than the default Gaussian, Lorentzian and mixed Gaussian-Lorentzian can be used. For
example, with the Peak Functions dialog window peak shapes such as Voigt or asymmetric Gaussian
can be used.
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¢ Shapes 3]

MName Formula Ok

Cancel

To define a custom peak shape formula type the shape name in a “Name” text box, and input the
formula in the “Formula” text box. The name will be displayed in the main “Functions” drop down box
in the main Peaks dialog window.

Any parameter can be used, but it must also be defined as a parameter in the Peak Variables dialog
window (see section 4.6.7.3, page 141). Note that certain parameters are predefined:

o p — peak position, in units as displayed on the spectrum’s X axis, typically Raman shift
(cm™) or nanometers (nm).

o a— peak amplitude, in units as displayed on the spectrum’s Y axis, typically counts (cnt), or
counts per second (cnt/s).

o W —peak full width at half maximum height (FWHM) in units as displayed on the spectrum’s
X axis, typically Raman shift (cm") or nanometers (nm).

4.6.8. Profile

Opens the Profile dialog window.

The Profile dialog window displays an intensity profile across an image (such as optical image, or two
dimensional Raman mapped image).

< Profile 3]
Prafile

Corr

1000 Help

dili

Cloze

Intensity {ent)

500

! I
-500 0 500
X (pm)
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Profile
The “Profile” window displays the image intensity [l ®
profile at the cursor position. The scales for the X f| Ha -
and Y axes are taken directly from the image itself. ] for

The profile is created in either a horizontal (X axis) .
or vertical (Y axis) direction in the image,
depending on the selection made in the drop down

box:

Close

duli

Intensity {cnt)
=]
T

=

1 1
-500 500

i
L (pm)

o Hor — horizontal (X axis)
o Ver —vertical (Y axis)

Corr

Click on [Corr] to modify the image based on Can
manipulation made to the profile. For example, if

the profile displayed in the Profile dialog window is
smoothed, clicking on [Corr] will apply the same
smoothing function to the entire image in the
horizontal or vertical dimensions (according to the
selection of “Hor” or “Ver” in the drop down box).

4.6.8.1. Displaying an Intensity Profile from an Image

To display an intensity profile from an image (such
as optical image, or two dimensional Raman
mapped image) open the image file.

In the case of a two dimensional Raman mapped
image click on the image window (either “Map” or
“Score”). Select the component from which the
profile is to be created, using the tags in the right
hand Data bar (see section 6.3, page 199).

Ensure the cursor mode in the image window is set
to “Cross” (right click and select “Cursor”, and then
choose “Cross” from the Style drop down box).

Open the Profile dialog window by clicking on the  E=% 221
Profile icon in the Icon bar. -

Position the cursor at the point of the image from
where the profile is to be created.

T (pm)
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®

Select “Hor” or “Ver” from the drop down box in the [
Profile dialog window to create an intensity profile | ™" Ho =
in the horizontal (X axis) direction or vertical (Y | gl

axis) direction respectively. e

=}

=}

=}
1

Close

Inteneity (cnt)

500

The profile is displayed in the Profile dialog |
window. Standard data processing functions (such 0l s —
as smoothing, peak fitting or baselining) and = g Ao
copy/paste functions can be used with this profile.

Click [Close] to close the Profile dialog window. Close

4.6.9. Map Analysis

" -
el 6

Opens the Map Analysis dialog window.

The Map Analysis dialog window displays the positions and settings for the “Red”, “Green” and “Blue”
cursors which are used to create intensity profiles and images from multidimensional spectral arrays
(including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ
datacubes). The positions and settings can also be manually configured in this dialog window.

< Map Analypszis 3]

Options
dse Baszeline Fram To ok

Red ] 4 131634 134352 Load
Green ] r 107772 [13813 Save
Blue v 4 999,134  [10596

Green/Blue [~ Help

Spectum v Caormect
Cancel

Cotvert

i

Use

If the “Use” box is ticked for a set of cursors (“Red”, “Green” or “Blue”) then a profile or image will be
generated displaying the average intensity between the two cursors. The cursor positions are set by
clicking the “Red”, “Green” or “Blue” cursor icons in the left hand Graphical Manipulation bar (see
section 5.2, page 166) and dragging the cursors to the desired positions on either the “Splm” or
“Point” windows, or by typing in desired values into the “From” and “To” boxes in the Map Analysis
dialog window.

Note that if “Use” is unticked for all three cursors and “Green/Blue” is also unticked, the “Map” window
will not be displayed. To redisplay the “Map” window make sure that at least one of the “Use” boxes
are ticked, or that the “Green/Blue” box is ticked.
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Baseline

If the “Baseline” box is ticked for a set of cursors (“Red”, “Green” or “Blue”) then the cursor region is
first baselined before calculation of the average intensity between the cursors. This mode is useful to
ensure that the image created truly reflects peak intensity and not general background intensity
(perhaps from fluorescence or photoluminescence).

From and To
Displays the beginning (“From”) and end (“To”) spectral positions for a set of cursors (“Red”, “Green”
or “Blue”). These can be manually adjusted by typing in desired values and clicking [OK].

Green/Blue

If the “Green/Blue” box is ticked an additional profile/image is displayed, showing the ratio of average
intensities of the “Green” and “Blue” cursors (i.e., [Intensitygreen] / [Intensityg ue]). This display is
useful to visualize a change in peak ratios within a multidimensional spectral array.

To remove the “Green/Blue” intensity profile/image untick the box.

Spectrum
If the “Spectrum” box is ticked the “Point” window is displayed, showing the spectrum at the current
cursor position.

Note that if the “Spectrum” box is unticked, the “Point” window will not be displayed. To redisplay the
“Point” window tick the “Spectrum” box.

In the event that the “Point” window is accidentally deleted within the main LabSpec 5 graphical user
interface (GUI), use the following procedure to re-display the window:

open the Map Analysis dialog window

untick the “Spectrum” box

click [OK]

re-open the Map Analysis dialog window

tick the “Spectrum” box

click [OK]

the Point window is now displayed in the main LabSpec 5 graphical user interface (GUI)

O O O O O O O

Correct

Click on [Correct] to update the multidimensional Conect
spectral array with the “Point” spectrum after it has

been processed/modified in some way (for

example, smoothing or baselining).

The “Point” window only displays data held within
the multidimensional spectral array, so if the
spectrum in the “Point” window is modified it is
necessary to update the actual data in the array by
clicking on [Correct]. If this is not done, when the
cursor on the profilefimage is moved the
modifications will be lost — the next time the
spectrum is displayed in the “Point” window it will
return to its original form.
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Load

Click on [Load] to load a cursor parameters file (in Load
.ngp format) so that a previously saved
configuration of the Map Analysis dialog window

can be recalled and applied.

Save

Click on [Save] to save a cursor parameters file (in S
.ngp format) so that the current configuration of the

Map Analysis dialog window can be saved, and
recalled at any time.

Convert

Click on [Convert] to convert an existing image file Comvert
into the LabSpec 5 multidimensional spectral array

format, including “Splm”, “Point” and “Map”
windows.

4.6.10. Create Spectral Profile

a1
Opens the Spectral Profile dialog window.

The Spectral Profile dialog window allows a 1D multidimensional spectral array to be created from
individual spectra, and for spectra to be added to, deleted from, and inserted into an existing 1D
multidimensional spectral array. This function is useful to create profiles from spectra where there is
sequential change in some experimental parameter (e.g., reaction temperature, or concentration).

Name
Type the desired name for a new profile in the  [EEETEREEETATE X
“Name” text box before clicking on [New] to create ! |
the profile. S T =
M Profil o
Izert
Delete
_ x|
Help
New
Click on [New] to create a new spectral profile, New
using the active spectrum as the first spectrum in
the profile.
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If the “Multi” function is active (see section 3.4.2,
page 23) then all open spectra will be added to the
spectral profile when it is created. In this case, the
active spectrum will be added first, followed by all
other open spectra in the order they appear within
the right hand Data bar.

See section 4.6.10.1, page 152, for further
information.

Add
Click on [Add] to add the active spectrum to the Add
end of the spectral profile.

See section 4.6.10.2, page 153, for further
information.

Insert

Click on [Insert] to add the active spectrum to the st
spectral profile at the position shown by the cursor

in the “Map” window.

See section 4.6.10.3, page 153, for further
information.

Delete

Click on [Delete] to delete a spectrum from the Delete
spectral profile. The spectrum at the position

shown by the cursor in the “Map” window will be

deleted.

See section 4.6.10.4, page 154, for further
information.

XYz W2

Click on [XYZ] to rotate an XYZ multidimensional
spectral array so that the data is formatted in the
default Z.Y.X format (e.g., a Z-stack of YX maps).
See section 4.5.5.3, page 99, for information about
controlling the acquisition order for
multidimensional spectral arrays.
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4.6.10.1.  Creating a New Spectral Profile

Using File > Open menu, or the Open icon (@ /
& ) open the individual spectra which are to be
used to create the spectral profile.

Open the Spectral Profile dialog window by clicking “ Fayd
on the Create Spectral Profile icon.

Type into the “Name” text box a name for the new  [FERSPRTTETT i
profile.

— |9

Mew

M arne: ||N ewF'mfiIeI

Help

B L L

Close

Select the first spectrum to be added to position 1 New
in the new profile, and click [New] to create the

profile. The new profile will be created in two

ways, depending whether the “Multi” function is

active (see section 3.4.2, page 23):

o “Multi” active: the active spectrum will be
added to position 1 in the profile, followed
by all other open spectra, in the order
they appear within the right hand Data
bar.

o “Multi” inactive: the active spectrum will
be added to position 1 in the profile. No
other spectra will be added to the profile.
Additional spectra can be added to the
profile using the [Add] button (see
section 4.6.10.2, page 153) or [Insert]
button (see section 4.6.10.3, page 153).

When the profile is created, the standard “Spim”,
“Point” and “Map” windows associated with a |~
multidimensional spectral array will be displayed. *‘E
The profile can now be analysed in the normal
way, using cursors and modelling.
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The profile will be created with each spectrum
assigned to an integer value on the X axis, and the
X axis label is set to “Points”. To modify the
scaling and axis label use the Data Range dialog
window, accessed through the Data > Data Range
menu, the Data Range icon ( B ), or by using
the keyboard short cut <CTRL>+D. See section
3.3.2, page 20, for more information about the
Data Range dialog window.

Save the spectral profile (in .ngc format) by
activating the “Splm” window and using the File >

Save As menu, or the Save icon (% / | ).

4.6.10.2. Adding Spectra to a Spectral Profile

To add a spectrum into an existing Spectral Profile,
use File > Open menu, or the Open icon (@‘

/ &), or the keyboard short cut <CTRL>+O to
open the spectrum which is to be added.

Select the spectrum, and click on [Add] to Add
automatically add the spectrum at the end of the

spectral profile. For example, if the profile already

has spectra at positions 1, 2 and 3, a new
spectrum added to the profile will be at position 4.

4.6.10.3. Inserting Spectra into a Spectral Profile

To insert a spectrum into an existing Spectral
Profile, use File > Open menu, or the Open on
(© / &), or the keyboard short cut <CTRL>+O
to open the spectrum which is to be inserted.

In the profile “Map” window, activate the cursor and  EELEEIE
select the position at which the new spectrum is to )
be inserted.  san-

Intensity {ort)
g
27

Select the spectrum which is to be inserted, and Insert
click on [Insert] to insert it at the position indicated Q
by the cursor.

In a default spectral profile, the other spectra
originally at and above this position will be shifted
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upwards in the profile. For example, if spectra A, B
and C are currently at positions 1, 2 and 3 in a
profile of form 1A, 2B, 3C, when spectrum D is
inserted at position 2, the new profile will take the
form 1A, 2D, 3B, 4C.

In a spectral profile where the scale has been
manually modified using the Data Range dialog
window (see section 3.3.2, page 20), the first and
last positions of the profile will remain fixed. The
positions of spectra within the profile will be
adjusted when a spectrum is inserted. For
example, if spectra A, B and C are currently at
positions 1, 2 and 3 in a manually scaled profile of
form 1A, 2B, 3C, when spectrum D is inserted at
position 2, the new profile will take the form 1A,
1.66D, 2.33B, 3C. If necessary the profile can be
rescaled using the Data Range dialog window after
the spectrum has been inserted.

4.6.10.4. Deleting Spectra from a Spectral Profile

In the profile “Map” window, activate the cursor and
select the position from which a spectrum is to be i
deleted. 501

Tntensity (snt)
g
By

5000

Click on [Delete] to delete the spectrum from the Dielete
position indicated by the cursor position.

In a default spectral profile, the other spectra
above this position will be shifted downwards in the
profile. For example, if spectra A, B, C and D are
currently at positions 1, 2, 3 and 4 in a profile of
form 1A, 2B, 3C, 4D, when spectrum B is deleted,
the new profile will take the form 1A, 2C, 3D.

In a spectral profile where the scale has been
manually modified using the Data Range dialog
window (see section 3.3.2, page 20), the first and
last positions of the profile will remain fixed. The
positions of spectra within the profile will be
adjusted when a spectrum is deleted. For
example, if spectra A, B, C and D are currently at
positions 1, 2, 3 and 4 in a manually scaled profile
of form 1A, 2B, 3C, 4D when spectrum B is

Page | 154

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

deleted, the new profile will take the form 1A, 2.5C,
4D. If necessary the profile can be rescaled using
the Data Range dialog window after the spectrum
has been deleted.

4.6.11. Modelling

A g

Opens the Model dialog window.

The Model dialog window is used to set up and perform a direct classical least squares (DCLS)
modelling procedure on multidimensional spectral arrays (including time profiles, Z (depth) profiles,
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) using a set of reference
component spectra. This procedure is used to identify the distribution of the reference component
spectra within the spectral array to create a profile/image based on the component distribution. The
component spectra can be either manually selected (from previously saved spectra, or from within the
spectral array) or automatically created by LabSpec 5 using a clustering algorithm.

4.6.11.1. The DCLS Modelling Procedure

At each position within the multidimensional spectral array the DCLS modelling procedure finds a
linear combination of the reference component spectra which best fits the raw data. The resulting
profile/image is created by showing the contribution (‘score’) of each component (‘loading’) as a
profile/image.

For example, if there are three loadings (A, B, and C) with scores (x, y and z) the sum, S, of the linear
combination is represented by:

S=[x*"A]+[y*Bl+[z*C]

A, B, C are the loadings, e.g., reference spectra of pure components.
X, Y, z are the scores, e.g., the ‘amount’ of each loading necessary so that S matches the raw data.

Normalized Modelling

When the modelling procedure is normalized (i.e., the “Normalize” box is ticked prior to performing the
modelling procedure), the reference component spectra (loadings) are normalized before the
modelling procedure takes place.

The scores are normalized so that the combination of all scores adds to 100%. If normalization is
turned off after normalized modelling has been performed, the scores are shown as their true values.

Unnormalized Modelling

When the modelling procedure is unnormalized (i.e., the “Normalize” box is unticked prior to
performing the modelling procedure), the reference component spectra (loadings) are used with their
raw intensities during the modelling procedure. Unnormalized modelling must be used if quantitative
analysis is required, since the actual intensity of each reference component spectrum relates directly
to the its concentration.
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The scores are shown as their true values. If normalization is turned on after unnormalized modelling
has been performed, the scores are displayed as normalized values so that the combination of all
scores adds to 100%.

4.6.11.2. The “Create” Clustering Procedure

The “Create” clustering procedure automatically identifies a number of reference component spectra
(loadings) using a factor analysis algorithm. This algorithm searches the entire multidimensional
spectral array and locates a number of clusters of similar spectra, where the average of each cluster
is as different from the other cluster averages as possible. The number of clusters is specified in the
“Factors” drop down box.

Once the average spectra have been identified in this way they are used as loadings in the DCLS
modelling procedure, as described above (section 4.6.11.1, page 155).

4.6.11.3. The Model Dialog Window

The Model dialog window allows reference component spectra to be manually added to the modelling
procedure, in addition to automatic generation of component spectra with subsequent modelling using
the “Create” clustering procedure. The display mode of the modelling result can also be configured
through the dialog window.

<1 Model ]
Froperties Get
Mame  |model 1
Get Al
Factorz |4 -
Create
Thif%) |10

[ Allow negative scores Help

[ Shaw eror map

v Modelsum | ~
Ermor text -

v MNarmalize model Close

[ bl

Name

Type in a name in the “Name” text box for each reference component spectrum to be used in the
modelling procedure, prior to clicking on [Get] to start the modelling. See section 4.6.11.4, page 158,
for more information about how to use the modelling procedure.

Factors

Select the number of factors to be automatically created using the “Create” clustering procedure. See
section 4.6.11.5, page 162, for more information about how to use the automatic “Create” clustering
procedure.

Thr(%)

Type in a value (in percent, %) in the “Thr(%)” text box to set the intensity threshold for the automatic
“Create” clustering procedure. The threshold ensures that low intensity spectra will be excluded from
the “Create” clustering procedure — spectra with a maximum signal level less than the threshold value
(in percent, %) of the highest signal intensity within the entire spectra array will be ignored.
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Allow Negative Scores

If “Allow negative scores” is ticked the scores for the loadings can take both positive and negative
values. If it is unticked the scores for the loadings can only take positive values. See section
4.6.11.1, page 155, for an explanation of the modelling procedure, and what the ‘scores’ and
‘loadings’ are.

Show Error Map

If “Show error map” is ticked an additional score profile/image will be displayed based on the error
between the sum of the linear combination and the raw data. Regions of high error (bright intensity)
indicate a bad fit, and could be caused by a missing reference component spectrum.

To remove the error profile/image untick the “Show error map” box.

Model Sum

If “Model sum” is ticked the sum of the linear combination will be displayed in the “Point” window, in
addition to the score/loading information. Select the colour for the sum spectrum from the drop down
box.

Error Text
Select the text colour from the drop down box for the error value displayed in the “Point” window.

Normalize Model

The normalization mode for the modelling procedure can be controlled using the “Normalize model”
tick box. See section 4.6.11.1, page 155, for more information about the modelling procedure and
normalization.

Get

Click on [Get] to load the currently active spectrum Get
as a reference component spectrum and start the

modelling procedure. See section 4.6.11.4, page

158, for more information about how to use the

modelling procedure.

Get All

Click on [Get All] to load in multiple model spectra Gt Al
saved from a previous modelling procedure, and

start a new modelling procedure using them. This

function is useful to apply a modelling procedure to

a spectral array using identical reference

component spectra used for previous spectral

array modelling.

See section 4.6.11.4.1, page 161, for more
information about using the [Get All] button to start
a modelling procedure with previously saved
reference component spectra.
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Create

Click on [Create] to start the automatic “Create”
clustering procedure and subsequent modelling.
See 4.6.11.5, page 162, for more information
about how to use the automatic “Create” clustering
procedure

Create

4.6.11.4. How to Model a Multidimensional Spectral Array

The DCLS modelling procedure can be used with any multidimensional spectral array (including time
profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes).
The procedure described here assumes that a spectral array file is currently open, with the “Splm”,
“Point” and “Map” windows visible.

Open the Model dialog window by clicking on the
Modelling icon.

B &

Explore the future

Select whether loading scores can take both [EREE] 3]
positive and negative values, or just positive values Fropetties Get
using the “Allow negative scores” tick box. If Name jmodel 1 Getal
“Allow negative scores” is ticked the scores for the Fectors |4 = Croate
loadings can take both positive and negative nitee) |

values. If it is unticked the scores for the loadings S Te—

can only take positive values. See section ¥ Modelsum [N~
4.6.11.1, page 155, for an explanation of the Evortest [ <
modelling procedure, and what the ‘scores’ and ¥ Nomize model
‘loadings’ are. In general “Allow negative scores”

should be unticked, and it is recommended that it

is ticked for specialized analysis only.

Select the normalization mode of the modelling [EEEEEE] ®
procedure, by either ticking or unticking the Propetties Get
“Normalize model” box. For general analysis of the Name  Jmodel et
spectral array, and characterisation of component Factors |4 = Create
distribution normalized modelling will be suitable. T 10 o

If quantitative analysis of component distribution :::t":vr:ift:::ms

within the spectral array is required, unnormalized ¥ Modelsum [~
modelling must be used. See section 4.6.11.1, Error test -

page 155, for more information about the 5 Wemmstee mag) Ckse |

normalization modes.

Select a spectrum which is to be used as a
reference component spectrum in the modelling
procedure. The spectrum can be selected in two
ways:

o Locate a ‘pure’ reference component
spectrum from within the spectral array
using the cursor in the “Map” window.
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Click on the “Point” window to select the
spectrum.

o Open an existing spectrum file (saved in
any standard LabSpec spectrum format)
using File > Open, or the Open icon ( ©
/| &), or the keyboard short cut
<CTRL>+0O. Click on the spectrum
window and select the spectrum. If
multiple spectra are opened, ensure the
correct spectrum is selected.

In the Model dialog window type in a name for the
reference component spectrum in the “Name” text
box. This step is not essential, but good naming of
reference component spectra can assist analysis
and understanding of the results obtained at the
end of the modelling procedure. If a name is not
needed, then ensure the “Name” text box is blank
— delete any entry which is already present.

Click on [Get] in the Model dialog window. The
selected spectrum will be loaded, and the
modelling procedure will be started. Two new
windows will be created in addition to the standard
“Splm”, “Point” and “Map” windows:

o “Scores” window — displays the
profile/image based on the loading
scores calculated by the modelling

procedure.
o “Model” window — displays the reference
component spectra used by the

modelling procedure.

Note that the cursors displayed in the “Map” and
“Score” windows are linked, and both will move
when one is manipulated with the mouse.

LabSpec 5 user manual

£ Model ®
Properties Get
_N ame  |model 1
Get &l
Factors |4 - 4
Create
Thi(%] |10 4

™ Allow negative scores

I Shaw emar map

v Model zum (N ~
Error text -
¥ Marmalize madel

Fet
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Repeat the process to add more reference
component spectra to the modelling procedure, by
selecting (one at a time) additional spectra and
clicking on [Get] for each spectrum. The “Score”
and “Model” window will update each time.

Continue until all necessary reference component
spectra have been included in the model for the
spectral array.

The error profile/map can be used to check that [T ®
there are no regions of high error, which often Propettes =
indicates that a further reference component Name  Jmodel Gl
spectrum is necessary. The error profile/map can Factars 4 =l Croate
be activated by ticking the “Show error map” box. Tt} 110 o
It will be displayed as another colored image in the °’es :
“Score” window. % Hodel o W<
Errar test l-—L|
¥ Narmalize madel
Once the modelling procedure has been PEEEEELEY
completed the “Point” window displays the ' e S
following spectra: Ly oo 42 5 %
J Error=7.9 %
o Raw data: s

o Sum:*
o Components: *

Intensity (cnt)

400

200

In addition, in the top right hand corner of the
window a summary of the modelling result is ¥ doh e s -
displayed. This shows the contribution of each ‘ 1om L im
reference component spectrum, and the error.* e
The contribution is displayed as actual score (if

“Normalize model” is unticked) or as relative

percent (if “Normalize model” is ticked).
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[*] Sum spectrum will only be displayed if “Model sum” is
ticked, and its color will be according to the color drop down
box.

['] Components will be sequentially colored using a default
palette. The first three components are displayed as red,
green, and blue.

[l The display color of the error text will be according to the
“Error text” color drop down box.

The modelling results can be saved with the
spectral array data by activating the “Splm” window
and saving the file in LabSpec 5 .ngc format. The
save dialog window is accessed using

File > Save As..., clicking on the Save icon (“J‘}ﬂI /
& ), or using the keyboard shortcut <CTRL>+S.
When the spectral array file is next opened the
“Score” and “Model” windows will also open.

4.6.11.4.1. Using a Previously Saved Set of Reference Component Spectra

The How to Model a Multidimensional Spectral Array procedure outlined above is based on each
reference component spectrum being selected and modelled individually, on a one by one basis. It is
also possible to recall a previously used set of reference component spectra, and load all spectra
simultaneously. This is useful if you wish to model a number of spectral arrays in exactly the same
way, using exactly the same reference component specitra.

Saving the Reference Component Spectra

To save a set of reference component spectra associated with a multidimensional spectral array
model, activate the “Model” window, and save the reference component spectra as a single file (in
.ngs or .tsf formats) using File > Save All.

Opening and Loading the Reference Component Spectra
The procedure described here assumes that a spectral array file is currently open, with the “Splm”,
“Point” and “Map” windows visible.

Open the single file (in .ngs or .tsf format) containing the reference component spectra using File >

Open, the Open icon ( © ) & ), or the keyboard short cut <CTRL>+O. The spectra will be opened
within a “Model” window.

Open the Model dialog window by clicking on the @ &0,
Modelling icon.

Activate the “Model” window, and click on [Get All] Get Al
in the Model dialog window. 4

The modelling procedure will be launched using all
of the reference component spectra. The “Score”
and “Model” windows will be created once the
modelling procedure is completed.
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4.6.11.5.

LabSpec 5 user manual

How to Automatically Create a Model for a Multidimensional Spectral Array

The procedure described here assumes that a spectral array file is currently open, with the “Splm”,

“Point” and “Map” windows visible.

Open the Model dialog window by clicking on the
Modelling icon.

Select whether loading scores can take both
positive and negative values, or just positive values
using the “Allow negative scores” tick box. If
“Allow negative scores” is ticked the scores for the
loadings can take both positive and negative
values. If it is unticked the scores for the loadings
can only take positive values. See section
4.6.11.1, page 155, for an explanation of the
modelling procedure, and what the ‘scores’ and
‘loadings’ are. In general “Allow negative scores”
should be unticked, and it is recommended that it
is only ticked for specialized analysis only.

Select the normalization mode of the modelling
procedure, by either ticking or unticking the
“Normalize model” box. For general analysis of the
spectral array, and characterisation of component
distribution normalized modelling will be suitable.
If quantitative analysis of component distribution
within the spectral array is required, unnormalized
modelling must be used. See section 4.6.11.1,
page 155, for more information about the
normalization modes.

Type in a generic name for the component spectra
in the “Name” text box. The created component
spectra will be labelled sequentially in the form
name_1, name_2 etc. This step is not essential,
but good naming of reference component spectra
can assist analysis and understanding of the
results obtained at the end of the modelling
procedure. If a name is not needed, then ensure
the “Name” text box is blank — delete any entry
which is already present.

A A

# Model ®
Properties Get
Mame  |model_1
Get &l
Factors |4 -
Create
Thifz) |10

|— Aillow negatlve scores Help

[~ Show erar map

v Modelsurn | ~

Error text -
¥ Marmalize madel
# Wodel 3]
Froperties Get
Mame  |model_1
Get &l
Factors |4 =
Create
Thil%) |10
™ Allow negative scores w
[ Shaw ermor map
v Modelsum (I -
Eror text -
v Marmalize madel Claze |
Proertles Get
Name model 1
Get &l
Factors 4
Create
Thi(%] |10
™ Allow negative scores w
[ Show error map
v Model zum (N ~
Error text -
¥ Marmalize madel
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Type in a value (in percent, %) in the “Thr(%)” text
box to set the intensity threshold for the “Create”
clustering procedure. The threshold ensures that
low intensity spectra will be excluded from the
“Create” clustering procedure — spectra with a
maximum signal level less than the threshold value
(in percent, %) of the highest signal intensity within
the entire spectra array will be ignored. For
general analysis 10% is suitable, but the value
should be adjusted as required.

Select from the “Factors” drop down box the
number of component spectra which are to be
created using the clustering algorithm.

Note that the number of component spectra should
be chemically meaningful. If in doubt, start with a
small number, and increase it if the modelling
results do not look correct.

Click on [Create] to start the “Create” clustering
procedure, and subsequently launch the modelling
procedure using the created component spectra.
The “Score” and “Model” windows showing the
results will be created once the modelling
procedure has been completed.

The modelling results can be saved with the
spectral array data by activating the “Splm” window
and saving the file in LabSpec 5 .ngc format. The
save dialog window is accessed using

File > Save As..., clicking on the Save icon (‘}dl /
B ), or using the keyboard shortcut <CTRL>+S.
When the spectral array file is next opened the
“Score” and “Model” windows will also open.

LabSpec 5 user manual

£ Model ®
Froperties Bl
Mame  |model_1
Get 4l
Factors |4 -
Create
Thi(%) |10
™ Allow negative scores Help
[~ Show erar map
v Modelsum | -
Erar test -
¥ Marmalize madel
£ Model ®
Froperties Bl
Mame  |model_1
Get 4l
e —1
Create
Thi(%) |10
™ Allow negative scores Help
[~ Show erar map
v Modelsum | -
Erar test -
¥ Marmalize madel

Create

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific

Page 1163
HORIBA




HORIBA e

Scientific
4.7. Stop Active Function Icon
4.7.1. Stop Active Function

O o

Stop the current software function (including data acquisition and data processing).
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5. Graphical Manipulation Toolbar

The Graphical Manipulation toolbar located on the left hand side of the LabSpec 5 graphical user
interface (GUI) provides access to a range of spectrum manipulation and analysis functions.

This is an active toolbar, and its appearance and content will update according to the currently
selected window. For example, the options appearing in this toolbar when a spectrum is active will
differ from those appearing when a video image is active.

Note that when clicked an icon will be locked «
down. Only one icon can be active and locked
down at a time.

At the end of each icon’s description, a list of windows where the icon is available in the Graphical
Manipulation toolbar is given. The possible windows are as follows:

Spectrum
The spectrum display window for individual spectra acquired using the real time display (RTD)

acquisition (% / 12 ) and spectrum acquisition ( 4#¥ / & ) modes.

Video
The video display window for optical images acquired with the integrated microscope camera(s).

Spim
The overlay of all spectra within a multidimensional spectral array.

Point
The spectrum at the current cursor position within a multidimensional spectral array.

Map
The cursor intensity profile/image display created from a multidimensional spectral array.

Score
The score profile/image created by DCLS modelling of a multidimensional spectral array

Model
The reference component spectra used for DCLS modelling of a multidimensional spectral array.

5.1. Pointer

X

Activates the cursor (pointer) so that individual X axis and/or Y axis values can be read from the
window. The cursor values will be displayed in the Status bar (see section 7.5, page 202).

The cursor can be configured using the Cursor dialog window, by right clicking and selecting “Cursor”
- see section 8.11, page 219. A number of cursor modes are available:
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Spectrum, Splm, Point, Model windows

o Line — single vertical line cursor, displaying the X axis position (S) of the cursor and the
intensity (I) of the spectrum at the cursor position.

o Cross — cross hair cursor, displaying the X axis position (S) and Y axis position (l) of the
cursor.

o Level — cross hair cursor which tracks the intensity of the spectrum, displaying the X axis
position (S) and Y axis position (I) of the cursor. In this case, the Y axis position is
equivalent to the spectrum intensity at the cursor position.

o Double — two vertical cursors, displaying the X axis position (S) of each cursor and the width
between the two cursors (W).

o Peak —three linked vertical cursors, the central one locking to the maximum intensity pixel in
a peak, and the outer two locking to the pixels closest to the full width at half maximum
height (FWHM) of the peak. The Peak cursor displays the X axis position (S), intensity (I)
and approximate full width at half maximum height (W) of the peak at the cursor position.

Video, Map, Score windows

o Cross — cross hair cursor, displaying the X axis position (X) and Y axis position (Y) of the
cursor, and pixel intensity (I) at the cursor position. For the Map and Score windows, the
spectrum associated with the cursor position will be displayed in the Point window.

o Rect — rectangular cursor (resizeable by left clicking and dragging the drag points),
displaying the X axis position (X) and Y axis position (Y) of the bottom, right hand corner of
the rectangular cursor. For the Map and Score windows, the average spectrum from within
the rectangle is displayed in the Point window.

Left click to position the cursor at any point on the
spectrum/profile/image, or alternatively left click
and drag to move the cursor to the desired
position.

If one or both of the cursors are not visible on the
spectrum/image, do one of the following:

o Click on the “Center Cursors” icon in the % T
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

Available for:  Spectrum, Video, Model

5.2. Map Analysis Cursors (SpimRed, SpimGreen, SpimBlue)
R Kk &

Activates the map analysis cursors, allowing profiles/images corresponding to the average intensity
between the cursor pairs to be generated for multidimensional spectral arrays. Three map analysis
cursor pairs are available: Red (SplmRed), Green (SplmGreen) and Blue (SplmBlue).
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Left click to position the closest cursor of the pair at
the click position, or alternatively left click and drag
to move the closest cursor to the desired position.

Note that the map analysis cursors can be set to
have a fixed width. To do this, right click and
select “Red cursor”, “Green cursor” or “Blue cursor”
and tick “Fixed width”. When the cursors have a
fixed width, left click and drag to scroll the two
cursors along the spectrum. In this case, it is not
possible to individually position each cursor in the
pair.

If one or both of the cursors are not visible on the
spectrum/image, do one of the following:

o Click on the “Center Cursors” icon in the % T
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

The map analysis cursors should be operated in “Double” mode — right click and select “Red cursor”,
“Green cursor” or “Blue cursor”, and select “Double” from the “Style” drop down box.

The Map Analysis cursors should be used in conjunction with the Map Analysis dialog window- see
section 4.6.9, page 148.

Available for:  Splm, Point

5.3. Remove Spike
[

Activates a spike removal tool, allowing random spikes (also known as cosmic rays) to be manually
removed from a spectrum.

When this icon is active, the mouse cursor % - @
changes to the Remove Spike cursor.

Page 1167

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

Left click the Remove Spike cursor on a spike in Lﬁ_l
the spectrum to remove it.

T T T T
500 1 000
Raman Shift (cm'l)

|

T
1500

T T T T
500 1000
Raman Shift (cm™)

T
1500

Note that if used on a true Raman peak the Remove Spike tool will modify the peak shape and
intensity; it should only be used on spikes, and should be used with care.

Please see the following sections for other spike removal tools available in LabSpec 5:

Spike Filter section 3.5.4.7, page 37
Despike section 4.6.4.1.2, page 126
Denoise section 3.5.4.15, page 46, and section 4.6.4.1.1, page 125

Available for:  Spectrum, Point, Model

5.4. Correct Shape
Y

Activates a pencil drawing tool, allowing manual modification of spectral features.

When this icon is active, the mouse cursor % > ‘?:;\%
changes to the Correct Shape cursor.

Left click and drag the Correct Shape cursor to
draw the new spectrum shape as desired.

Available for:  Spectrum, Point, Model
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5.5. Zoom

Activates the Zoom cursor, allowing a small area of a spectrum/profile/image to be studied in detail.
This icon can be activated with the <CTRL>+M keyboard shortcut.

When this icon is active, the mouse cursor % —_—» '@
changes to the Zoom cursor.

Left click and drag the Zoom cursor to select the
area which will be displayed in the window.

i i T T
500 1000 1500
Raman Shift (cm™)

l

T T T T
500 600 700
Raman Shift (cm’l)

To rescale the window do one of the following:

o Click on the “Scale Normalization” icon in ;, &
Rl Tl
the Icon bar— see 4.4.1, page 91.

o Use the <CTRL>+N keyboard short cut
for “Scale Normalization”.

o Right click and select “Rescale”

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model
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5.6. Intensity Shift
i3

Activates the Intensity Shift cursor, allowing the upper display limit of the intensity axis (Y axis for
spectra and profiles, Z axis for images) to be manually scaled.

When this icon is active, the mouse cursor % — > T
changes to the Intensity Shift cursor.

Left click and drag the Intensity Shift cursor on the
spectrum, profile or image window to adjust the 10 000
scaling.

5000

Intensity (cnt)

o Dragging upwards (as in the example
shown right) will make the upper display
limit of the intensity axis be reduced.

This is equivalent to zooming in on the ' 500 ' 1000 R
intensity axis; for images the affect will be Raman hit et
to brighten the image.

o Dragging downwards will make the upper l

display limit of the intensity axis be
increased. This is equivalent to zooming 5000
out on the intensity axis; for images the 1
effect will be to darken the image. 400

8
(=}
T

Intensity (cnt)

2 000

1000

T T T T T
500 1000 1500
Raman Shift (cm™)

Note that this function is purely a display function —
it does not affect the actual data of the spectrum.

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

5.7. Scale Shift

<

Activates the Scale Shift cursor, allowing the display scales of the X and Y axes to be shifted to higher
or lower values.

When this icon is active, the mouse cursor % - > q%}
changes to the Scale Shift cursor.
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Left click and drag the Scale Shift cursor on the
spectrum, profile or image window to shift scales of 10 000-
the X and Y axes.

‘%:%'

Intensity (cnt)

5000

T T T T T
500 1000 1500
Raman Shift (cm™)

|

10 000

5000

Intensity (cnt)

T T T
0 500 1000
Raman Shift (cm™)

To reset the X and Y axes scales do one of the
following:

o Click on the “Scale Normalization” icon in oL O
. ot
the Icon bar— see section 4.4.1, page 91.

o Use the <CTRL>+N keyboard short cut
for “Scale Normalization”.

o Right click and select “Rescale”

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

5.8. Add Constant

I+

Activates the Add Constant cursor, allowing a constant intensity value to be added to or subtracted
from all pixels in the active spectrum (i.e., to shift the entire spectrum up or down in the intensity (Y)
axis).

When this icon is active, the mouse cursor % > @{p
changes to the Add Constant cursor.
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Left click and drag the Add Constant cursor on the 20000
spectrum window to shift the spectrum up or down.

15 000

o Dragging upwards (as in the example 10000_- %'{:'

shown right) will shift the spectrum |

upwards (to a higher intensity position), 5000

equivalent to adding a constant to the

spectrum ' 500 ' 1000 11500
o Dragging downwards will shift the Raman Shift (e )

spectrum downwards (to a lower intensity

position), equivalent to subtracting a l

Intensity (cnt)

constant from the spectrum.

20000

15 000+

10 0004

Intensity (cnt)

5 000

T T T T T
500 1000 1500
Raman Shift (cm'l)

This function is related to the “Const+” function
available in the Math dialog window - see section
4.6.6, page 131.

Available for:  Spectrum, Point, Model

5.9. Multiply by Constant
g

Activates the Multiply by Constant cursor, allowing all pixels in the active spectrum to be multiplied or
divided by a constant value to be added to or subtracted from all pixels in the active spectrum (i.e., to
increase or decrease the entire spectrum intensity).

When this icon is active, the mouse cursor % — %ﬁﬁ
changes to the Multiply by Constant cursor.
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Left click and drag the Multiply by Constant cursor 20000 |
on the spectrum window to shift the spectrum up or

15 000
down.

10 000

Intensity (cnt)

o Dragging upwards (as in the example |
shown right) will increase the spectrum 5 000
intensity, equivalent to multiplying the

spectrum by a constant. ' 500 ' 1000

. . . -1
o Dragging downwards will decrease the Raman Shift (cm™)
spectrum intensity, equivalent to dividing
the spectrum by a constant. l
20 000
15 0004
z
Z 10 000
5000
L T T T T T T
500 1000 1500

Raman Shift (cm™)
This function is related to the “Const*” function

available in the Math dialog window - see section
4.6.6, page 131.

Available for:  Spectrum, Point, Model

5.10. Add Peak

k4

Activates the Add Peak cursor, allowing manual labelling of a peak position on the spectrum.

When this icon is active, the mouse cursor % — > —|—
changes to the Add Peak cursor.
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Left click the Add Peak cursor at the desired
spectrum position to label a peak. The peak label
will be positioned in the X axis according to the

click position; the Y (intensity) axis position will be
automatically set according to the spectrum
intensity at that position.

Note that the actual display of the peak label will

depend on the settings in the Peak Options dialog - 0 ”» T

window. See section 4.6.7.4, page 144. Raman Shift (cm™)
(e}
[\
(@)
ML
500 1000 1500

Raman Shift (cm™)

When the Add Peak cursor is active, and the —|— E— l{*_"}
mouse is hovered over an existing peak label, the
cursor changes to a Move Peak cursor.

Left click and drag the Move Peak cursor to move - =]
the peak label to a different position on the q\ﬂ:? ot
spectrum. - v
M\—'
500 1000 1500

Raman Shift (cm™)

T
1000 1500
Raman Shift (cm™)

Page 1174

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

When multiple peaks are labelled on a spectrum,
the active peak label is enclosed in a dashed box. | S
Use the Move Peak cursor to activate a different | LeN
peak label, by left clicking on that peak label.

&y
<—560

T |
1000 1500

Raman Shift (cm™)

l

T
500

920

T T
1000 1500

Raman Shift (cm™)

The Add Peak and Move Peak cursors should be used in conjunction with the Peak Searching and
Fitting module - see section 4.6.7, page 135.

Available for:  Spectrum, Spim, Point, Model

5.11. Adjust Peak
w

Activates the Adjust Peak cursor, allowing peak fit parameters to be manually adjusted prior to fitting.
The peak position, amplitude and full width at half maximum height (FWHM) can be adjusted using
this cursor.

Typically this function requires that the peak shape is visible on the spectrum, so that the shape and
position can be manually adjusted to approximately fit the raw data. The peak shape display can be
set in the Peak Options dialog window — see section 4.6.7.4, page 144.

When this icon is active, the mouse cursor % > I@ R,[\"_r? @l
changes to the Adjust Peak cursor. Depending on " '

the position of the mouse on the spectrum, this
cursor has three possible forms:

o When the mouse hovers over a peak {5
label the Adjust Position cursor is
displayed.
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o When the mouse hovers to the left of a Iﬁa
peak label the Adjust Width cursor is :
displayed.

o When the mouse hovers to the right of a @l
peak label the Adjust Width cursor is '
displayed.

Adjustment to a peak shape and position is only
possible for the active peak label/shape. In a
spectrum with multiple peak labels/shapes, use the
Add Peak / Move Peak cursor to activate the peak
which is to be adjusted — see section 5.10, page
173.

Left click and drag on the peak label to adjust its .:[h_'r}
position and amplitude.

| T T T
500 520 540
Raman Shift (cm'l)

| T T
520 540
Raman Shift (cm'l)

T
500
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Left click and drag on either side of the peak to
adjust the peak full width at half maximum height
(FWHM).

o Dragging away from the peak (as in the
example shown right) will increase the
full width at half maximum height

(FWHM).
o Dragging towards the peak will decrease -5'00 - 3 ' BN '
the full width at half maximum height Raman Shift (cm™)
(FWHM). l
o
o
@
-| T | T | T
500 520 540

Raman Shift (cm'l)

The Adjust Position and Adjust Width cursors should be used in conjunction with the Peak Searching
and Fitting module - see section 4.6.7, page 135.

Available for:  Spectrum, Spim, Point, Model

5.12. Remove Peak

X

Activates the Remove Peak cursor, allowing a peak label to be removed from a spectrum.

When this icon is active, and mouse is hovered % — El
over a peak the mouse cursor changes to the
Remove Peak cursor.
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Left click on a peak label to remove it from the
spectrum.

920

T |
1000 1500

Raman Shift (cm™)

|

T
500

920

=365

T | T T
500 1000
Raman Shift (cm'l)

|
1500

The Remove Peak cursor should be used in conjunction with the Peak Searching and Fitting module -
see section 4.6.7, page 135.

Available for:  Spectrum, Spim, Point, Model

5.13. Integral
=

Activates the Integral cursors and opens the Integral dialog window, allowing the integrated area/sum
of a region of the spectrum to be calculated.

Note that this function does not apply any deconvolution of overlapping peaks — if the area of peaks
which are overlapping needs to be calculated it is necessary to perform a full peak fitting routine. See
section 4.6.7, page 135 for full information about the Peak Searching and Fitting module.

Similarly, the baseline function of the Integral cursors uses a basic linear baseline — if more complex
baselines are present then it is necessary to perform a full baseline subtraction routine. See section
4.6.2, page 116 for full information about the Baseline Correction module.
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When this icon is active, the Integral cursors are
displayed on the spectrum. In addition to the 10 000 -
cursors the display includes

Intensity (cnt)

o The shaded part of the spectrum from —

where the area/sum value is calculated
o The baseline used for the area/sum ]
calculation. ; o o ' s
Rarnan Shift (o'l

Left click and drag on either cursor to adjust its
position. The values in the Integral dialog window
will be automatically updated.

If one or both of the cursors are not visible on the
spectrum, do one of the following:

o Click on the “Center Cursors” icon in the % i
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

Available for:  Spectrum, Point, Model

5.13.1. Integral Dialog Window

The Integral dialog window displays the integrated area/sum of the spectrum between the Integral
cursors, and allows the information display to be configured, and the cursor positions to be manually

adjusted.
£ Integral L]
Walues Aipply |
From |754.7
Capy
To 1115

Hel

Top 485664 ﬁ
Cl

Baze 381612 ﬂ

Full BET27E

Farmat E Digits -

Type Area -

Style

Line -

Fil R -
From

Displays the spectral position of the lower cursor. The value can be manually adjusted by typing in
the desired value and clicking [Apply].
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To
Displays the spectral position of the upper cursor. The value can be manually adjusted by typing in
the desired value and clicking [Apply].

Top
Displays the peak Sum or Area above the baseline in the shaded region. Note that Top = Full —
Base.

Base
Displays the peak Sum or Area below the baseline in the shaded region. Note that Base = Full —
Top.

Full
Displays the full peak Sum or Area in the shaded region. Note that Full = Top + Base.

Format
Click on the “Format” drop down box to select the maximum number of significant digits displayed in
the “Top”, “Base” and “Full” boxes.

Type
Click on the “Type” drop down box to select whether peak Area or Sum should be calculated and
displayed in the “Top”, “Base” and “Full” boxes.

Line
Click on the “Line” drop down box to set the color, width and line style used to outline the shaded area
between the Integral cursors.

Fill
Click on the “Fill” drop down box to set the color and style used to fill the shaded area between the
Integral cursors.

Apply
Click on [Apply] to update the cursor display on the spectrum according to values manually set in the
“From” and “To” boxes.

Copy
Click on [Copy] to copy the From, To, Top, Base and Full values to the clipboard, so that they can be

pasted into other programs.

Note that Integral dialog window will be automatically closed when a different Graphical Manipulation
icon is activated. If [Close] is used to close the Integral dialog window the Integral icon will still be
active. To restore the Integral dialog window, activate a different icon, and then re-activate the
Integral icon; the Integral cursors and dialog window will be displayed again.
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5.14. Add Baseline Points
#3

Activates the Add Baseline Points icon, allowing baseline points to be manually added to a spectrum,
prior to baseline correcting a spectrum. The type of baseline displayed when using the Add Baseline
Points icon will depend on settings in the Baseline dialog window — see section 4.6.2, page 116.

When this icon is active, the cursor will change t% - _|_
from the mouse cursor to the Add Baseline Points
cursor.

Left click the Add Baseline Points cursor on the
spectrum to add a baseline point to the displayed
baseline curve. If there is no baseline curve on the
spectrum the first left mouse click in this mode will
create the baseline.

'qln j&\_’m‘}\wﬂ:l;_; A

T T T T
500 1 000 1500
Faman Shift (cra 1y

T

T T T
00 1000 1300
Fatnan Shift (cra )

When the Add Baseline Points cursor is active, and - 5 ,_\[P_n}
the mouse is hovered over an existing baseline

point, the cursor changes to a Move Baseline

Points cursor.
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Left click the Move Baseline Points cursor to drag
the baseline point to a new position.

| I'Pr T T
IR 1000 1 500
Rarnan Shift (eze 1y

|

T T | T
500 1 000 1 500
Raman Shift {cra 1)

The Add Baseline Points cursor should be used in conjunction with the Baseline Correction module -
see section 4.6.2, page 116.

Available for:  Spectrum, Spim, Point, Model

5.15. Remove Baseline Points

#

Activates the Remove Baseline Points cursor, allowing baseline points to be manually removed from
a spectrum, prior to baseline correcting a spectrum.

When this icon is active, and the mouse is hovered % > El
over an existing baseline point, the cursor changes
to the Remove Baseline Points cursor.
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Left click on a baseline point to remove it from the
spectrum.

h
=

o M

T T T T
500 1000 1 500
Raruan Shift (o)

The Remove Baseline Points cursor should be used in conjunction with the Baseline Correction
module - see section 4.6.2, page 116.

Available for:  Spectrum, Spim, Point, Model

5.16. Axes

Activates the Axes cursor, allowing the position and size of the spectrum/profile/image display in the
active window to be adjusted.

When this icon is active, and the mouse is hovered % - 5 @,
over the spectrum/profile/image display, the cursor
changes to the Shift Axes cursor.
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Left click and drag the Shift Axes cursor to adjust —EEEZELTECIET 0e®
the position of the spectrum/profile/image display c , 4i:|_,
in the window. 1o~ ‘;
& 1
i_é: 5000

500 1 DDD 1500

Rarnan Shift (erl)
Kl

BE®

£ Spectrum : spectrum

100000

5000

Intensity {cnt)

When this icon is active, and the mouse is hovered
over one of the axis drag points, the cursor
changes to the Adjust Axes cursor.

PE®E

Left click and drag the Adjust Axes cursor to adjust R ERI
the spectrum/profile/image display size in the |
window.

: ; .
500 1 000 1500
Rarman Shift (cra')

£ Spectrum : spectrum

10000
E
&
2
£ 5000
Sl R N - 2
500 1000 1500
Rearnian Shift (crc )
| < f
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Note that only information visible within the window
will be active for copy and paste functions. Thus it
is important that axes titles, scales and the
spectrum/profile/image display are kept within the
boundary of the window.

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

5.17. Points Mapping

Activates the Points Mapping cursor, allowing positions for an automated multipoint acquisition to be
specified on the active video image.

When this icon is active, and the mouse is hovered % - 5 _I_
over the video image the cursor will change from to
the Add Points cursor.

Left click with the Add Points cursor to add a
multipoint position to the video image.

Page | 185

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORI BA e

Scientific

The points which are added are sequentially
numbered, starting at 1. They will be analysed in
the order they are added.

When the Add Points cursor is active, and the
mouse is hovered over an existing multipoint
position, the cursor changes to the Move/Delete
Points cursor.

Left click with the Move/Delete Points cursor to
delete the existing multipoint position. The other
points displayed on the video will be renumbered
accordingly.
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Left click and drag with the Move/Delete Points — [EERZERTE
cursor to move the existing multipoint position to a ;
new position.

“ Mideo : vi

To clear all existing points and set point 1 at the
center of the video image do one of the following:

o Click on the “Center Cursors” icon in the % i
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

Note that the automated multipoint acquisition is s
started by using the Mapping Acquisition icon —

see section 4.5.4, page 96. The data is acquired

as a multidimensional spectral array, with the

standard Splm, Point and Map windows.

Available for:  Video
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5.18. Hor Line Mapping

Activates the Horizontal Line Mapping cursor, allowing a horizontal line for line mapping to be defined
on the active video image.

When this icon is active, and the mouse is hovered % > ,%,
over the line, the cursor changes to the Shift Hor
Line cursor.

Left click and drag with the Shift Hor Line cursor to
move the line to the desired position on the video
image.

When this icon is active, and the mouse is hovered % - 5 -
over the line drag points (at each end of the line),
the cursor changes to the Adjust Hor Line cursor.

Left click and drag with the Adjust Hor Line cursor
to make the line longer or shorter.

To clear the existing line, and create a new default
line at the center of the video image do one of the
following:

o Click on the “Center Cursors” icon in the % T
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

The Shift Hor Line and Adjust Hor Line cursors should be used in conjunction with the Mapping
Properties dialog window - see section 4.5.5, page 97.

Available for:  Video

5.19. Rectangular Mapping

(]

Activates the Rectangular Mapping cursor, allowing a rectangular area for mapping to be defined on
the active video image.

When this icon is active, and the mouse is hovered % - > %,
over the existing rectangle, the cursor changes to
the Shift Rectangle cursor.
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Left click and drag with the Shift Rectangle cursor
to move the line to the desired position on the
video image.

When this icon is active, and the mouse is hovered % - 5 < \ ¢ 1
over the rectangle drag points, the cursor changes
to the Adjust Rectangle cursor.

Left click and drag with the Adjust Rectangle
cursor to adjust the rectangle size.

To clear the existing rectangle and create a new
default rectangle at the center of the video image
do one of the following:

o Click on the “Center Cursors” icon in the % i
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

The Shift Rectangle and Adjust Rectangle cursors should be used in conjunction with the Mapping
Properties dialog window - see section 4.5.5, page 97.

Available for:  Video

5.20. Line Mapping
&~

Activates the Line Mapping cursor, allowing a line for line mapping to be defined on the active video
image.

When this icon is active, and the mouse is hovered % > %,
over the line, the cursor changes to the Shift Line
cursor.

Left click and drag with the Shift Line cursor to
move the line to the desired position on the video
image.

When this icon is active, and the mouse is hovered % — X
over the line drag points (at each end of the line),
the cursor changes to the Adjust Line cursor.

Left click and drag with the Adjust Line cursor to
make the line longer or shorter, or to rotate the line
about the opposite drag point.

To clear the existing line and create a new default
line at the center of the video image do one of the
following:
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o Click on the “Center Cursors” icon in the % T
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

The Shift Line and Adjust Line cursors should be used in conjunction with the Mapping Properties
dialog window - see section 4.5.5, page 97.

Available for:  Video

5.21. Circle Mapping
o}

Activates the Circle Mapping cursor, allowing a circle for mapping to be defined on the active video
image.

When this icon is active, and the mouse is hovered % > ‘_I_,
over the line, the cursor changes to the Shift Circle
cursor.

Left click and drag with the Shift Circle cursor to
move the line to the desired position on the video
image.

When this icon is active, and the mouse is hovered % - 5 P \ ¢ 1
over the circle area drag points (at each edge of

the circle area), the cursor changes to the Adjust

Circle cursor.

Left click and drag with the Adjust Circle cursor to
adjust the circle size.

To clear the existing circle and create a new
default circle at the center of the video image do
one of the following:

o Click on the “Center Cursors” icon in the % i
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

The Shift Circle and Adjust Circle cursors should be used in conjunction with the Mapping Properties
dialog window - see section 4.5.5, page 97.

Available for:  Video
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5.22. Ver Line Mapping

Activates the Vertical Line Mapping cursor, allowing a vertical line for line mapping to be defined on
the active video image.

When this icon is active, and the mouse is hovered % > ,%,
over the line, the cursor changes to the Shift Ver
Line cursor.

Left click and drag with the Shift Ver Line cursor to
move the line to the desired position on the video
image.

When this icon is active, and the mouse is hovered % - ¢
over the line drag points (at each end of the line),
the cursor changes to the Adjust Ver Line cursor.

Left click and drag with the Adjust Ver Line cursor
to make the line longer or shorter.

To clear the existing line, and create a new default
line at the center of the video image do one of the
following:

o Click on the “Center Cursors” icon in the % T
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

The Shift Ver Line and Adjust Ver Line cursors should be used in conjunction with the Mapping
Properties dialog window - see section 4.5.5, page 97.

Available for:  Video

5.23. Polygon Mapping
]

Activates the Polygon Mapping cursor, allowing a polygon for mapping to be defined on the active
video image.

When this icon is active, and the mouse is hovered % - _|_
over the video image the cursor will change to the
Add Polygon Points cursor.
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Left click with the Add Polygon Points cursor to [ETiES
add a polygon definition point to the video image. i

When the Add Polygon Points cursor is active, and -5 ,\[F_n)
the mouse is hovered over an existing polygon

definition point, the cursor changes to the

Move/Delete Polygon Points cursor.
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Left click with the Move/Delete Polgyon Points
cursor to delete the existing polygon definition
point.

Left click and drag with the Move/Delete Polygon EERiLEE
Points cursor to move the existing polygon
definition point to a new position.
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To clear all existing polygon definition points, and
set a single point at the center of the video image
do one of the following:

o Click on the “Center Cursors” icon in the % i
Icon bar— see 4.4.3, page 92.

o Right click and select “Center cursor”.

Note that the polygon shape is created by locating
nearest neighbours to each polygon definition
point.  Slight adjustment of polygon definition
points may be required to obtain the desired
polygon mapping shape.

The Add Polygon Points and Move/Delete Polygon Points cursors should be used in conjunction with
the Mapping Properties dialog window - see section 4.5.5, page 97.

Available for:  Video

5.24. Axes3D
W

Activates axis drag points on a 3D image, allowing its position, shape and perspective to be modified.

When this icon is active, four drag points are : DE®
activated on the 3D image.

Intensity {an.)

4
100

Left click and drag the drag points to adjust the
position, shape and perspective of the image:
Drag Point 1
Dragging up/down adjusts the size of the vertical
(intensity) axis.
Dragging left/right skews the image about its
center point, keeping the left hand side and right
hand side vertical axes static.
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Drag Point 2
Dragging up/down/left/right adjusts the image
position within the display window.

Drag Point 3

Dragging up/down/left/right skews the image,
keeping the back and right hand side vertical axes
static.

Drag Point 4

Dragging up/down/left/right skews the image,
keeping the back and left hand side vertical axes
static.

To restore the 3D image to its default display, right click and select Axes, and then click on [Re-
center image] — see section 8.8.2, page 216.

Available for:  Video, Spim, Map, Score (when displayed in 3D mode)
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6. Data Bar

The Data bar located on the right hand side of the LabSpec 5 graphical user interface (GUI) allows
individual data objects (e.g., spectra, images, multidimensional spectral arrays) to be selected from a
group of open objects. In addition, the Data bar allows control of quick window formatting tools.

This is an active toolbar, and the number of data object selector radio tags (see section 6.3, page
199) will automatically update according to number of open objects in the currently selected window.

} Quick Select: Single or Multiple data view
+ Quick graph settings

Bl &) =

Selector radio tags for each open data object

g s

6.1. Quick Select: Single or Multiple Data View

The Single and Multiple Data Graph icons allow fast selection of overlay mode for the active window.

Note that when clicked an icon will be locked £ L]
down. Only one icon can be active and locked ™ -
down at a time.

The overlay mode can also be set using the
Format and Scale dialog window — see section 8.1,
page 205.

6.1.1. Single Data Graph
E

When the Single Data Graph icon is active and locked, only the active data object will be displayed in
the window. For example, if there are three spectra open, only the active spectrum will be displayed.
Selecting a different spectrum using the Data bar (see section 6.3, page 199) will cause the selected
spectrum to be displayed.
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In the example shown right, there are three open ] T
spectra, but only the active spectrum (——) is | w
displayed. : -
T | T | T |
500 1000 1500
Raman Shift (cm™')
6.1.2. Multiple Data Graph
[is

When the Multiple Data Graph icon is active and locked, all open data objects will be displayed in the
window. For example, if there are three spectra open, all three will be displayed in an overlay mode
in the window.

In the example shown right, there are three open ] "

spectra, all of which are displayed.
:@A&}J&A‘ A

T | T T
500 1000
Raman Shift (cm™)

- &

I
1500

Note that the overlay mode (“Overlay”, “Tile”,
“Stack”, “Projection” or “Trace”) used with the
Multiple Data Graph icon will be the mode set in
the Format and Scale dialog window (see section
8.1, page 205). To adjust the overlay mode right
click and select “Format and Scale”, and select the
desired mode from the “Mode” drop down box.
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6.2. Fast Graph Settings

When the Fast Graph Settings icon is active and locked, the formatting of axis units and scaling can
be quickly modified.

When Fast Graph Settings is active, the titles/units
and maximum/minimum values on all visible axes
are underllned £ Spectrum : spectrum

w

Intensity {cnt)

Left click on an underlined item to modify its [EEEEEEEIT) BE
formatting, by selecting a format from the drop Ly
down list. i

Intensity (cnt)
&5 3
[

500 I ldUD ‘ 1 500
When Fast Graph Settings is inactive, the

Rarnan Shift fexa 1y T Scake
Relative
titles/units and minimum/maximum values on all

visible axes are not underlined, and their formatting EEEEEEEEEET) 2E®
cannot be modified using a left click.

30

60—

Intensity {cnf)

| ' | ' I
500 1000 13500
Farnan Shift (om')

Complete formatting is possible using the Format
and Scale dialog window — see section 8.1, page
205 for full information.

Note that the current status of the Fast Graph
Settings (i.e., active or inactive) is also displayed in
the right click menu, under “Fast Settings”. When
the Fast Graph Settings is active, “Fast Settings”
will be ticked.
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6.3. Selector Radio Tags for Open Data Objects

When multiple data objects (e.g., spectra, images, multidimensional spectral arrays) of a similar type
are open within a single display window, the Data bar will display a selector radio tag for each object.

Each radio tag will be displayed in the same colour
as the data object.

o An active object has a color-filled radioc
tag, as shown right.

o An inactive object has a hollow radio tag,
as shown right.

Hover the mouse cursor over a radio tag to see the i
data object name. k

<CTRL>+Click on a radio tag to hide/show an
individual object. If an object is hidden the radio
tag will display a red cross.

o In the example shown right there are -
three open spectra, all of which are | (&
displayed. 1 (&

:Q&Mm WA
S(I)O l(I)OO 1506
Raman Shift (cm™)

o In the example shown right there are [
three open spectra, but one (——) has [ 24
been hidden using <CTRL>+Click and is (3
not displayed. ]

The spectrum can be shown again by |
<CTRL>+Clicking on its radio tag. ] % BV
I S(IJO I 1(;00 I 1506
Raman Shift (cm™)
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7. Status Bar

The Status bar displays information about system status (e.g., progress of an acquisition), active
options (e.g., intensity correction, or extended range settings), and cursor values.

E siimated left fime 0-00:05 sec. Ieta [AF 8 I e 273 . 1 INEEE 5113167 [I.1.12847
— _/ N AN J . J _J
gl Y e g v
system active detector progress bar cursor values
messages options
7.1. System Messages

System messages show information relevant to the current operation. Typical examples include the
estimated time remaining until completion of a measurement, current status/operation of the
autocalibration routine, or current status/operation of the spectrometer.

7.2. Active Options

The Active Options icons indicate whether certain data acquisition options are active — typically these
are options which have a significant effect on the measurement.

Photo-bleaching On

When Photo-bleaching is active (i.e., the photo- It
bleaching time is >0s) the Photo-bleaching On icon

is displayed.

For more information about Photo-bleaching and
how to turn it on and off, please see section
3.5.4.4, page 35).

Autofocus On
When Autofocus is active the Autofocus Oniconis  [AF
displayed.

For more information about Autofocus and how to
turn it on and off, please see section 3.5.4.8, page
39).

Intensity Correction On
When Intensity Correction is active the Intensity — I&%
Correction On icon is displayed.

For more information about Intensity Correction
and how to turn it on and off, please see section
3.5.4.14, page 43.
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Extended Range On

When an Extended Range measurement is active [l
(i.e., the extended range function is set to either
Multiwindow or Autoscanning) the Extended
Range On icon is displayed.

For more information about Extended Range
acquisition and how to turn it on and off, please
see section 3.5.6, page 49.

7.3. Detector

The Detector display shows the detector temperature (in degrees celsius, °C), and (on systems

equipped with multiple detectors) can be used to switch from one detector to another.

7.3.1. Detector Temperature

The detector icon is colored according to the
temperature status of the active detector, relative
to the temperature set in the “Detector” dialog
window (see section 3.5.7, page 57).

o Actual temperature is between set
temperature and 5°C above the set
temperature; detector can be used.

o Actual temperature is between 5°C and
10°C above the set temperature.

Detector can be used, but data acquired
in this state may exhibit slightly reduced
quality (signal to noise).

o Actual temperature is greater than 10°C
above the set temperature; it is
recommended that the detector is not
used.

Note that use of a detector at high
temperature will not damage it, but data
acquired in this state will exhibit
significantly reduced quality (signal to
noise).
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7.3.2. Switching Detector

On systems equipped with multiple detectors, click v JY 32

on the detector icon to view a list of available Symphany InGate
detectors. ~ The currently active detector is  [Ea-sv

indicated with a tick.

To switch detector, select the desired detector from
the list of available detectors. Note that a detector
initialization message may be displayed when the
detector is switched.

7.4. Progress Bar

The Progress Bar indicates whether a hardware/software process is active, and displays the
approximate progress of an active process. It is also possible to temporarily pause a process using
the Progress Bar “Pause” icon.

When a process is active, the Progress Bar &% | gumn
displays a moving circle icon, and blue bars which T T

indicate the current progress.

0% 100%
complete complete

Current
completion state

Left click on the “Pause” icon to pause the current O T1T]
process. The process will continue until the ~
current section of the process is completed, and it
will then pause. The “Pause” icon will change into
the “Start” icon.

Left click on the “Start” icon to re-start a paused (»)NEEEEREEN
process. The “Start” icon will change into the ~

“Pause” icon.

When no process is active, the Progress Bar is
empty.

7.5. Cursor Values

The Cursor Value display shows a range of information depending on the type of cursor which is
active — e.g., the X and Y axis positions of the cursors, the spectrum/profile/image intensity at the
cursor position, width between two cursors, and approximate peak width.

The following symbols are used to identify information displayed in the Cursor Value display.
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o S — spectral (X axis) position in a spectrum. The units will be those selected in Options >
Unit (see section 3.4.1, page 22), typically Raman shift (cm™) or wavelength (nm).

o | —intensity. The units for spectra and cursor generated profiles/maps will be those selected
in Options > Unit (see section 3.4.1, page 22), typically counts (cnt) or counts per second
(cnt/s). The units for video images will be arbitrary units (a.u.).

X, Y, Z — spatial position in a profile orimage. The units will be micrometers (um).

o P —spectral (X axis) width between a paired set of map analysis cursors. The units will be
those selected in Options > Unit (see section 3.4.1, page 22), typically Raman shift (cm™) or
wavelength (nm).

o W — approximate peak width as indicated by the Peak cursor. The units will be those
selected in Options > Unit (see section 3.4.1, page 22), typically Raman shift (cm™) or
wavelength (nm).
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8. Right Click Menus

Right mouse clicking on the data windows will display a menu, which typically will allow access to
additional dialog windows, provides shortcuts to other functions within LabSpec 5, or provides
information about the current configuration.

The right click menu is active, and its appearance and content will update according to the currently
selected window. For example, the options appearing for a Spectrum window will differ from those
appearing for a video image.

At the end of each function’s description, a list of windows where the function is available in the right
click menu is given. The possible windows are as follows:

Spectrum
The spectrum display window for individual spectra acquired using the real time display (RTD)
acquisition (% / 1& ) and spectrum acquisition ( 4 / 1% ) modes.

Video
The video display window for optical images acquired with the integrated microscope camera(s).

Spim
The overlay of all spectra within a multidimensional spectral array.

Point
The spectrum at the current cursor position within a multidimensional spectral array.

Map
The cursor intensity profile/image display created from a multidimensional spectral array.

Score
The score profile/image created by DCLS modelling of a multidimensional spectral array

Model
The reference component spectra used for DCLS modelling of a multidimensional spectral array.

To display the right click menu, right click PEEEELECEER

anywhere within the active window. Leftclickona | ' Ny ——p—
menu item to open a new dialog window, or runthe | _ ™ Y
. Bl a0 Swap K avis
funCtlon. % 1 SwaEYaxls
= 40— Image calors
- 1 Centre cursar
20__ bues
0 Legend
Cw e [T g

Note that setting a function in a right click menu dialog window will only set that function for the active
window. It is possible to have different settings for different windows. For example, a Spectrum and
Point window can have different format and scale settings, by applying different settings through the
Format and Scale dialog window for each window.
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8.1. Format and Scale

The Format and Scale dialog window allows control over the window display format, and the data
scaling within the window.

Note that depending on the data window selected, the Format and Scale dialog window may slightly
differ from that shown below.

£ Format and Scale ®
Style
. 1~
Internal Help
Edernal | ]~
Mode Overlay -
Dimension |10 hd

v Usze scroll bars IV Alwayps show scroll bars

[ One data per view [ Preserve scale ratio

™ Use data only with the same ¥ axis

Scale
Fraom To Freeze Auto Rel Log

Har 199.588 1500.46 |— W I
Wer 0 100 r ¥ I

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

8.1.1. Style

The Style section of the Format and Scale dialog window allows control over the appearance of the
data window, and how data is displayed within it.

Internal
Select the internal area color and fill option from  [EEEEIEEEITN
the “Internal” color drop down box.
30+
Note that when a data window is copied as an ; 60
image, it will be copied with the default internal | § « INTERNAL| AREA
white background. 0
1}
The internal area is shaded in the image shown 0 _1mo 1500
. Raman Shift {cra)
right.
External
Select the external area color and fill option from = Spectium - spestnm
the “External” color drop down box. .
Note that when a data window is copied as an ; &
image, it will be copied with the default external J£ =
white background. el
1}
The external area is shaded in the image shown SEXTERNAL AREA 150
right.
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Mode

Select the overlay mode for data objects (e.g.,
spectra, images, multidimensional spectral arrays)
from the “Mode” drop down box.

A number of overlay modes are available:

o Single — display only the currently active [T

data object in the window. 1]
20—
60—-
-
20—-
ol :

! ] ]
500 1000 1500
Raman Shift (om Ly

Intensity (cnty

EE®

o Overlay — display all open data objects in

the window. i
20—
50;
§
ZU—-
%@\i& «

T i T |
500 1000 1 500

Intensity(ent)

Raruan Shift (er?)
o Tile — display all open data objects in

separate tiled sections within the window. ; Loy ; ]
E 5U—_ E 5U—_
E ol £ o

' 1000 ‘ 1000

Ranan Skift (czer ) Raman Shift (ex?)
g w0 0 F w]
.%‘ 50 ? 50
£ o o0

I ldﬂﬂ ‘ IDDD

Ranan Shift (cze ) Raman Shift (ex)

o Stack — display all open data objects in FEEEELECE
the window, offsetting each by a certain A
amount. B

Intensity(ent)
5
0

{5

500 1000 1500
Raran Shift (ora )

Page 1206

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e—

Scientific

o Projection — displays a series of images
corresponding to the open data object in
separate tiled sections within the window.

This mode is only available for
multidimensional spectral arrays, and is
intended for display of 3D data sets (e.g.,
XYZ datacubes).

o Trace - displays a single image from a
multi-image single data object within the
window. The scroll bar on the right hand
side can be used to scroll through each
image corresponding to the data object;
the axis value for the image is displayed
in the top right hand corner of the
window.

This mode is only available for
multidimensional spectral arrays, and is
intended for display of 3D data sets (e.qg.,
XYZ datacubes).

Dimension

Select the display dimension from the “Dimension”
drop down box. The number of dimensions used
for data display refers to the number of non-
intensity axes. For example, a simple spectrum is
considered a 1D display, because it constitutes the
intensity dimension plus one other dimension (the
spectral axis, typically Raman shift or wavelength).
A video image is considered a 2D display, because
it constitutes the intensity dimension plus two
spatial axes (X and Y).

Three display dimensions are available:

o 1D - simple ‘graph’ presentation, EEZEERCTEIN)
typically used for spectra (including ]
Spectrum, Splm, Point and Model
windows).

80—

60

Intensity (enf)

g | g I
500 1000 1500
Rarnan Shift (era’y

Page | 207

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

o 2D — simple image presentation, typically |[EEIIIER] EE®
used for images (including video, map
and score windows). Multiple images
can be overlaid in this mode.

()

o 3D —for pseudo 3D representation of 2D (i Score - Roint
data, where all three axes (intensity plus
two spatial) are visible. Only a single
image component can be displayed in
this mode.

Intemsity (ont)

Note that 3D images are configured
using the right click menus Axes (see
section 8.8.2, page 216) and 3Dimage
(see section 8.18, page 225).

Use Scroll Bars
When “Use scroll bars” is ticked, scroll bars will be displayed if part of the data is off scale (e.g., not
actually displayed in the data window).

Always Show Scroll Bars

When “Always show scroll bars” is ticked, the scroll bar display section of the data window will always
be present, even if all data is displayed within the window. The scroll bar(s) will only become active if
part of the data is off scale (e.g., not actually displayed in the data window).

One Data per View
When “One data per view” is ticked, each data object associated with the data window will always
open into a new data window. In this case, it is not possible to overlay objects in a single window.

Preserve Scale Ratio
When “Preserve scale ratio” is ticked, the aspect ratio will be retained. Typically this function is used
for image display only.

Use Data Only with Same X Axis

When “Use data only with same X axis” is ticked, only data objects which share the same X axis units
will be opened within the window. Objects with other X axis units will be opened into a new data
window. For example, if a spectrum with Raman shift (cm") units is already open in a data window,
when a spectrum with wavelength (nm) units is opened, a new data window will be created for it.
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8.1.2. Scale

The Scale section of the Format and Scale dialog window allows control over the scaling of data
within the data window.

Each available axis for the active data object is displayed in the “Scale” section, with a number of
options for its scaling. Typical axes displayed here are:

o Hor —the X axis, typically the spectral axis for spectra, or the X (um) axis for images.
o Ver—the Y axis, typically the intensity axis for spectra, or the Y (um) axis for images.
o Intens — the intensity axis for images.

From and To
Displays the start (“From”) and stop (“To”) axis values which will be displayed. These can be
manually adjusted by typing in desired values and clicking [OK].

Freeze
When “Freeze” is ticked the axis scaling is fixed, and will not be affected by scale normalization (see
section 4.4.1, page 91), its right click shortcut “Rescale” or its keyboard shortcut <CTRL>+N.

The axis scaling can also be fixed using the Fast Graph Settings and selecting “Fixed” for the axis
(see section 6.2, page 198).

Auto
When “Auto” is ticked the axis will autoscale to display all data open in the data window.

The axis scaling can also be set to autoscaling by using the Fast Graph Settings and selecting “Auto”
for the axis (see section 6.2, page 198).

Rel
When “Rel” is ticked all data open in the data window will be displayed with identical minimum and
maximum intensities. The scale values displayed for the axis will correspond to the active data

object.
The data shown right are displayed with normal 1007]
scaling. 80
Ey
z E
é 40+
20
0- AN . i
5(‘)0 1](‘}(}() 150(‘)
Raman Shift (cm™)
The data shown right are displayed with relative 25
scaling. The active spectrum is —. 20
é 10
5]
T T T T T — 1
500 1 000 1500

Raman Shift (cm ™)

The axis scaling can also be set to relative scaling by using the Fast Graph Settings and selecting
“Relative” for the axis (see section 6.2, page 198).
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Log
When “Log” is ticked the axis will be displayed with logarithmic scaling rather than linear scaling.

8.2. Fast Settings

When “Fast settings” is ticked, the Fast Graph Settings are active (see section 6.2, page 198).
Left click on “Fast settings” to tick (activate) or untick (deactivate) this function.

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

8.3. Rescale

Left click on “Rescale” to rescale the active window so that all data is visible. In normal operation all
axes are affected, but note that an axis with scaling set to “Fixed” will not be rescaled. To rescale an
axis ensure that “Freeze” or “Fixed” scaling is turned off (see section 8.1, page 205).

This function can also be activated with the Scale Normalization icon (see section 4.4.1, page 91) or
with the <CTRL>+N keyboard shortcut.

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

8.4. Swap X axis

Click on “Swap X axis” to reverse the X axis display.

CAUTION: WHEN AN XY MOTORIZED SAMPLE STAGE IS PRESENT, THE AXIS DISPLAY FOR VIDEO IMAGES
SHOULD ALWAYS BE LEFT IN THE DEFAULT CONFIGURATION TO ENSURE CORRECT MAPPING AND EXTENDED
VIDEO IMAGING ACQUISITION.

THE X AXIS SHOULD HAVE UNITS RUNNING FROM
NEGATIVE ON THE LEFT HAND SIDE, THROUGH TO
POSITIVE ON THE RIGHT HAND SIDE, AS DISPLAYED
RIGHT.

Y (um)

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model
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8.5. Swap Y axis

Click on “Swap Y axis” to reverse the Y axis display.

CAUTION: WHEN AN XY MOTORIZED SAMPLE STAGE IS PRESENT, THE AXIS DISPLAY FOR VIDEO IMAGES
SHOULD ALWAYS BE LEFT IN THE DEFAULT CONFIGURATION TO ENSURE CORRECT MAPPING AND EXTENDED

VIDEO IMAGING ACQUISITION.

THE Y AXIS SHOULD HAVE UNITS RUNNING FROM
NEGATIVE AT THE TOP, THROUGH TO POSITIVE AT THE
BOTTOM, AS DISPLAYED RIGHT.

Y (um)

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

8.6. Image Colors

The Colors dialog window allows control of the color palettes used for image rendition, and
adjustment of image brightness and contrast.

£ Lolors X

— Colars — Palette

% Red cEmcrmic®E L
CEOCE CE I

v Green CHECHE C EY LI
CE CE CH

W Blue Cancel |
— Contrast/Brightness

I~ Meg G }
[ —
GaCROCGEOR

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model
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8.6.1. Colors

LabSpec 5 uses an RGB palette for its image rendition — by default, red (R), green (G) and blue (B)
components are used to create the colored images displayed.

When a color “Red”, “Green” or “Blue” is ticked, it will be used to create the colored images. For
correct color rendering of images based on the selected color palette (see section 8.6.2, page 212)
ensure that all three colors (“Red”, “Green” and “Blue”) are ticked.

When “Neg” is ticked, the negative image will be displayed for the selected color palette.

8.6.2. Palette

Available color palettes are listed in this section. Left click on one of the palette radio buttons (*) to
select the palette.

There are two types of palette:

o True color — with this palette each color ==
component is displayed in its true color.

In the case of a video image, the three
components (red, green and blue) are
displayed in their individual colors to yield
a composite colored image.

In the case of a map image created from
a multidimensional spectral array the
cursor intensity image corresponds to the
cursor color. For example, the image
generated using the red map analysis
cursor will be displayed in a one color red
scale.

In the case of a score image created
from a multidimensional spectral array
the score image corresponds to the
reference component spectrum displayed
in the Model window. For example, the
score image for a red spectrum in the
Model window will be displayed in a one
color red scale.

This palette should be used for video

images, and map/score images where
multiple components are overlaid.
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o False color — with one of these palettes, Bl B
image pixels are displayed in different E HE B
colors depending on their intensity. EE B0
E B =B

These palettes are useful when an image
has regions of both high and low
intensity, which can be hard to visualize
with a traditional true color palette.

These palettes should only be used for
representation of a single component
(e.g., a single cursor intensity map
image, or a single score image).

8.6.3. Contrast and Brightness

Left click and drag the “Brightness” slider to adjust
the brightness for the image display.

-

Left click and drag the “Contrast” slider to adjust  ¢p
the contrast for the image display.

-

If {All} is selected (*), the brightness and contrast
adjustments will affect the complete RGB palette.

If one of {R}, {G} or {B} is selected (*), the
brightness and contrast adjustments will only affect
the selected component (R, red; G, green; B, blue)
of the RGB palette.

Click on the Contrast and Brightness Initialization ﬂ
icon to reset the brightness and contrast settings to

their default values. Note that this operation needs

to be done individually for {All}, {R}, {G} and {B}.

8.7. Center Cursor

Left click on “Center cursor” to center the active cursor(s) in the active window.

This function is useful when cursors are not visible in a window, because their position lies outside the
range of the window. Right click and select “Center cursor” and the cursor(s) will be immediately
visible in the center of the window.

This function can also be activated with the Center Cursors icon (see section 4.4.3, page 92).

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model
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8.8. Axes

The Axes dialog window allows control over what axes are displayed, and how they are displayed
within the data window.

There are two Axes dialog windows, depending on the selected dimension (see section 8.1.1, page
205) of the data window. These two windows are discussed in turn below.

Available for:  Spectrum, Video, Splm, Point, Map, Score, Model

8.8.1. Axes Dialog Window for 1D and 2D Windows

£ Axes ®

Options
Ticks Grid Yalues Labels

Top r r r -

Left [T N~ 2 e
Botom ¥ [ W [ [RemanShit(lioml
Right r - - o
Intersity r r r ’—
Style

Frame | Walues 12 Times h

M ain grid | Labels 12 Times -
Sub grid | Ticks -
Fix# aidta (100 ¥  Fix grdto 100 v

3D Look W

ak | Help | Cancel |

8.8.1.1. Options

The five possible display axes are listed, with tick boxes to select whether ticks, grid lines, axis values
and labels are shown.

The fives axes are indicated on the image shown TOP
right.

- mr
—Io-—-3
<d=-mwzm-d=z-

BOTTOM
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Ticks
When the “Ticks” box is ticked tick marks are displayed on the axis.

Grid

When the “Grid” box is ticked ‘main’ and ‘sub’ grid lines are displayed in the spectrum window. The
spacing of the grid lines are automatically calculated by LabSpec 5, but can be manually assigned
using the “Fix X grid to” and “Fix Y grid to” options in the Style section of the Axes dialog window (see
section 8.8.1.2, page 215)

Values
When the “Values” box is ticked axis values are displayed along the axis.

Labels
When the “Labels” box is ticked the axis title and units are displayed adjacent to the axis. Custom
labels can be used by typing in the desired axis label in the “Labels” text box.

To restore the default labels for an axis delete the text in the box.

8.8.1.2.  Style

The Style section allows the formatting of the axis components (frame, ticks, grid lines, values and
labels) to be set.

Frame
Select the line style for the axes frame using the “Frame” drop down box.

Main grid
Select the line style for the ‘main’ grid lines using the “Main grid” drop down box.

Sub grid
Select the line style for the ‘sub’ grid lines using the “Sub grid” drop down box.

Fix X grid to
When the “Fix X grid to” box is ticked the main grid lines for the X axis will be spaced at the interval
displayed in the box. To adjust the spacing type the desired grid line spacing into the text box.

3D look
When the “3D look” box is ticked the axes frame is displayed in a “3D” style.

Values
Select the font style for the axis values from the “Values” drop down box.

Labels
Select the font style for the axis values from the “Labels” drop down box.

Ticks
Select the line style for the ticks using the “Ticks” drop down box.

Fix Y grid to

When the “Fix Y grid to” box is ticked the main grid lines for the Y axis will be spaced at the interval
displayed in the box. To adjust the spacing type the desired grid line spacing into the text box.
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8.8.2. Axes dialog Window for 3D Windows

< Axes 3]

Options
=~ I~ Ticks

= [P I Valies
A

o [~ Label
Swap ¥ andY' | Re-center image |

Style

Frame - Walues 12 Times hd

Ticks - Labels 12 Times =

Help | Cancel |

8.8.2.1. Options

The schematic in the Options section illustrates the seven available axes (six surrounding the 3D
image, and one for intensity). Each axis is configured individually.

Select an axis by clicking the appropriate radiotag. ¢ —» @+
When the tick box is ticked the three forward axes are displayed, in front of the 3D image.

Ticks
When the “Ticks” box is ticked tick marks are displayed on the axis.

Values
When the “Values” box is ticked axis values are displayed along the axis.

Labels
When the “Labels” box is ticked the axis title and units are displayed adjacent to the axis. Custom
labels can be used by typing in the desired axis label in the “Labels” text box.

To restore the default labels for an axis delete the text in the box.

Swap Xand Y
Click on [Swap X and Y] to reverse the positions of the X and Y axes in the 3D image display.

Re-center image

Click on [Re-center image] to return the image to its default position in the display window. This
function is useful if the image position has been modified using the Axes3D icon — see section 5.24,
page 194.

8.8.2.2. Style

The Style section allows the formatting of the axis components (frame, ticks, values and labels) to be
set.

Frame
Select the line style for the axes frame using the “Frame” drop down box.
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Ticks
Select the line style for the ticks using the “Ticks” drop down box.

Values
Select the font style for the axis values from the “Values” drop down box.

Labels
Select the font style for the axis values from the “Labels” drop down box.

8.9. Legend

The Legend dialog window allows control of the legend display and formatting.

7 Legend 23]
Options
Show [ Single [ Mulki
Frame |
Text 12 Times -
Help | Eancel|
The legend is displayed for spectral windows, and 1007]
shows the data object name and its display color. 807 8 specrum?
E 60—
E 40
20—
oA
S(I)O l(I)OO ' 150(I)
Raman Shift (cm")
Show
Tick the boxes for Single and Multi to activate the legend for single and overlay display modes
respectively.
Frame

Select the line style for the legend frame using the “Frame” drop down box.

Text
Select the font style for the legend text from the “Text” drop down box.

Available for:  Spectrum, Spim, Point, Model
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8.10. Spectrum
The Spectrum dialog window allows control of the spectrum display format.

£ Spectrum |z|

— Optior i
Style: o 1&'1 CiE O 11]]]1[]1, Help |
I~ Use same style for all spectra Cancel |
Line lﬁ
PFaint size |1—
Style

Select the display style from the following options:

o Line mﬂ

o Dot

o
o
......................

o Bar ﬂmﬂh
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Use same style for all spectra
When “Use same style for all spectra” is ticked all spectra in the current window will share a common
line style, based upon the current setting in the Spectrum dialog window.

If “Use same style for all spectra” is not ticked then the line style setting in the Spectrum dialog
window is applied to the active spectrum only. In this mode it is possible to have multiple spectra
displayed with different line styles.

Line
Select the spectrum display color and (where appropriate) line style for the spectrum using the “Line”
drop down box.

Point size
Select the point size for the “Dot” spectrum display. Note that the point color is set in the “Line” drop
down box.

Available for:  Spectrum, Splm, Point, Model

8.11. Cursor
The Cursor dialog window allows control of the cursor behaviour and display format.

£ Pointer 3]
Options
Style | Line j
Selected I—L| —
Desslected m

[ Tranzparent
I Fixed width
E

[~ Add position to custom info

Style
Select the cursor style from the “Style” drop down box. The following cursor styles are available:

Spectrum, Model windows

o Line — single vertical line cursor, displaying the X axis position (S) of the cursor and the
intensity (I) of the spectrum at the cursor position.

o Cross — cross hair cursor, displaying the X axis position (S) and Y axis position (l) of the
cursor.

o Level — cross hair cursor which tracks the intensity of the spectrum, displaying the X axis
position (S) and Y axis position (I) of the cursor. In this case, the Y axis position is
equivalent to the spectrum intensity at the cursor position.

o Double — two vertical cursors, displaying the X axis position (S) of each cursor and the width
between the two cursors (W).

o Peak —three linked vertical cursors, the central one locking to the maximum intensity pixel in
a peak, and the outer two locking to the pixels closest to the full width at half maximum
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height (FWHM) of the peak. The Peak cursor displays the X axis position (S), intensity (1)
and approximate full width at half maximum height (W) of the peak at the cursor position.

Video, Map, Score windows

o Cross — cross hair cursor, displaying the X axis position (X) and Y axis position (Y) of the
cursor, and pixel intensity (I) at the cursor position. For the Map and Score windows, the
spectrum associated with the cursor position will be displayed in the Point window.

o Rect — rectangular cursor (resizeable by left clicking and dragging the drag points),
displaying the X axis position (X) and Y axis position (Y) of the bottom, right hand corner of
the rectangular cursor. For the Map and Score windows, the average spectrum from within
the rectangle is displayed in the Point window.

Selected
Select the display formatting for the cursor when it is selected (i.e., active), using the Selected drop
down box.

Deselected
Select the display formatting for the cursor when it is not selected (i.e., inactive), using the Deselected
drop down box.

Transparent
When “Transparent” is ticked the cursor is displayed in a transparent mode, allowing features behind
the cursor to be visualized.

Fixed width

When “Fixed width” is ticked the width between “Double” cursors is fixed to its current value. In this
mode, both cursors will move together when dragged by the mouse. To adjust the width of the
“Double” cursors ensure that “Fixed width” is unticked.

Allow selected points
When “Allow selected points” is ticked multiple discrete points within a map or score profile/image can
be selected.

When <CTRL> is held down the mouse cursor % — > —|—
changes to the Select Point cursor.

<CTRL>+click to select a position in the map or
score profile/image. Multiple positions can be
simultaneously selected by clicking additional
positions.

When <CTRL> is held down and the mouse cursor _|_ — El
is hovered over an existing selected point, the
mouse cursor changes to the Remove point cursor.

<CTRL>+click to delete an existing selected point.

The average spectrum from the selected points will
be displayed in the Point window.

Page 1220

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA e

Scientific

Add position to custom info
When “Add position to custom info” is ticked the cursor values are included within the Custom tab of
the parameters information dialog window (see section 4.4.5, page 92).

Available for:  Spectrum, Video, Map, Score, Model

8.12. Red Cursor

The Red Cursor dialog window allows control of the cursor behaviour and display format for the red
(SplmRed) map analysis cursor (see section 5.2, page 166).

The Red Cursor dialog window is identical to the standard Cursor dialog window described above
(see section 8.11, page 219).

The map analysis cursor should be operated in “Double” mode. It is advisable that the color is
retained as red to avoid confusion.

Available for:  Splm, Point

8.13. Green Cursor

The Green Cursor dialog window allows control of the cursor behaviour and display format for the
green (SplmGreen) map analysis cursor (see section 5.2, page 166).

The Green Cursor dialog window is identical to the standard Cursor dialog window described above
(see section 8.11, page 219).

The map analysis cursor should be operated in “Double” mode. It is advisable that the color is
retained as green to avoid confusion.

Available for:  Splm, Point

8.14. Blue Cursor

The Blue Cursor dialog window allows control of the cursor behaviour and display format for the blue
(SplmBlue) map analysis cursor (see section 5.2, page 166).

The Blue Cursor dialog window is identical to the standard Cursor dialog window described above
(see section 8.11, page 219).

The map analysis cursor should be operated in “Double” mode. It is advisable that the color is
retained as blue to avoid confusion.

Available for:  Splm, Point
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8.15. Image
The Image dialog window allows the image color and smoothing options to be set.

£ Image ®

Options

i i
Style ﬁ m Help

- g - m Cancel
Colar I -

Style
Select the smoothing interpolation style from the
available options:

o No smoothing — image is displayed in
raw pixelated form.

o X smoothing — image is displayed with
smoothing interpolation in the X
dimension.

o Y smoothing — image is displayed with
smoothing interpolation in the Y
dimension.

o XY smoothing — image is displayed with
smoothing interpolation in the X and Y
dimensions.

= K X

x

Color
Select the image display color for the active image component from the “Color” drop down box.

Note that the color selected is only displayed when the image is displayed in True Color mode — see
section 8.6, page 211) for full information about image colors.

When the color is changed for a DCLS modelling score image the reference component spectrum
display in the Model and Point windows will be automatically updated. Similarly, the score image
color will be automatically updated if the reference component spectrum color is modified in the Model
window.

Available for:  Video, Map, Score
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8.16. Scale Bar
The Scale Bar dialog window allows control of display formatting for the image scale bar.

. ¢ Scale Bar, %)
Options
Line | ﬂ Help

Fil :Ij' Cancel
Fant lm

Calor lﬁl

Line
Select the line style from the “Line” drop down box for the line surrounding the scale bar.

Fill
Select the fill colour from the “Fill” drop down box for the scale bar.

Font
Select the font style from the “Font” drop down box for the scale display text. Note that the color of
the text is set through the “Color” drop down box.

Color
Select the color from the “Color” drop down box for the scale display text.

Available for:  Video, Map, Score

8.17. Imposition

The Imposition dialog window allows information from the multidimensional spectral array Map and
Score windows to be superimposed on the active video camera image.

The display color is automatically assigned by LabSpec 5 to match the color of the object being
superimposed.

To start the selected superimposition click [OK] and then activate a Map or Score window.

# Imposition

[v Show data limits

[ Show data points Help
[ Show data name Cancel

[ Show index

[ Owerlay images

Fort 14 Times -
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Show data limits
When “Show data limits” is ticked, the mapping
area is superimposed on the video image.

Show data points
When “Show data points” is ticked, the individual
acquisition positions for the map are superimposed
on the video image.

Show data name

When “Show data name” is ticked, the name of the
image component is superimposed on the video
image.

1 um
L]

Show index

When “Show index” is ticked, the XY index of the
individual acquisition positions for the map are
superimposed on the video image.

Overlay images

When “Overlay images” is ticked the Map or Score
image is superimposed on the video image. Note
that the overlay mode in the Map/Score window
will be reflected in the superimposition.

1 ym
_—
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The superimposed image will always be displayed
in True Color, whatever the palette setting in the
Colors dialog window — see section 8.6, page 211.

Font

Select the font style for the data index and data
name text display from the “Font” drop down box.
Note that the font color is automatically assigned
by LabSpec 5 to match the color of the object
being superimposed.

Available for:  Video

8.18. Image3D

The Image3D dialog window allows control of formatting and display options for 3D images. It should
be used in conjunction with the Colors dialog window (see section 8.6, page 211).

£ Image 3D E]

Twpe O ﬁ@ o 0 Help

Gradation [~ % [~ % v Z Cancel

Colar A
Fil —~]
Type

Select the display mode from the following options:

o Line

d

The line color is selected from the “Line
drop down box.

Intensity (a.u.)
wn
1

-100
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o Line and Fill

The line color is selected from the “Line”
drop down box. The line display can be
removed by setting the line color to
“None”.

When there is no “Gradation” selected
(i.e., X, Y and Z gradation boxes are all
unticked) the fill color is selected from the
“Fill” drop down box. The example
shown right is displayed without
gradation.

Intensity (a.u.)

When “Gradation” is selected (i.e., one or
more of the X, Y and Z gradation boxes
are ticked) the graded fill color is set
according to the palette selected in the
Colors dialog window (see section 8.6,
page 211). The example shown right is
displayed with Z gradation using a
greyscale palette.

Intensity (a.u.)

Gradation
Select the axis (or axes) direction for graded fill color:

o X — graded fill from low X axis value to
high X axis value.

Intensity (a.u.)
W
1

100

0 o
q e

100 100
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o Y — graded fill from low Y axis value to
high Y axis value.

Intensity (a.u.)

100 100

o Z — graded fill from low Z (intensity) axis
to high Z (intensity) axis.

Intensity (a.u.)

Color
Select the line color from the “Color” drop down box.

Note that the Line and Width options in this drop down box are not active for 3D images.

Fill

Select the fill color from the “Fill” drop down box. The fill color selected in the “Fill” drop down box is
only displayed when the “Line and Fill” type is selected, and no gradation option is selected (see
above). If a gradation option is selected, the fill color is set according to the palette selected in the
Colors dialog window (see section 8.6, page 211).

Note that the Fill option in this drop down box is not active for 3D images.

Available for:  Video, Spim, Map, Score (when displayed in 3D mode)
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9. Control Panel

The Control Panel located at the bottom of the screen contains sections which are directly related to
the hardware configuration of the instrument. This panel will only show sections for devices which are
correctly installed and configured. The description below shows all of the standard sections, but be
aware that some of these may not be visible in your software.

9.1. Laser

The drop down box lists all of the laser Lazer
wavelengths available on the instrument.

Click on the drop down box to display the list, and
then select the laser wavelength to be used. 5251 rrli

E32.81 nm

53215 nm

488.03rm_ Ly

On fully automated systems (such as LabRAM
ARAMIS, automated LabRAM HR, or XploRA) the
necessary hardware and optics will switch
automatically.

On manual systems (such as LabRAM 300,
LabRAM 1B, manual LabRAM HR, U1000 or
T64000) remember to change the optics necessary
to use the selected laser. These optics include
switching mirror(s), interference filter(s) and
notch/edge filter(s).

9.2. Filter

Most systems have a number of neutral density filters available which can be used to reduce the laser
power incident on the sample. Typically these are necessary if the sample is sensitive to the laser
power, and burns/degrades when the full power is used. Note that the detected Raman signal is
proportional to laser power, so the lower the laser power the longer your measurement will need to be
to obtain a good quality Raman spectrum.

These filters are motorized, and will automatically be inserted into the laser path once selected.

The drop down box lists all of the filters available 100
on the instrument. These will be displayed either A%
in optical density (OD) or percentage (%). The %
following table shows the relationship between OD
and % values.
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oD %

--- 100% (no attenuation)

D0.3 50%
D0.6 25%
D1 10%
D2 1%
D3 0.1%
D4 0.01%

Click on the drop down box to display the list, and
then select the filter to be used.

9.3. Hole

The confocal hole is used to define the spatial resolution and analysis volume of a measurement, and
should be used in conjunction with correct choice of microscope objective and laser wavelength to
fully optimise a measurement.

Typically the confocal performance of a system improves (i.e., the spatial resolution increases) as the
confocal hole diameter decreases.

Confocal analysis

Confocal analysis means the measurement will be made with high spatial resolution, suitable for
analysis of true microscopic particles and thin layers with dimensions in the range 500nm — 10um. To
analyze these types of samples the hole should be set to a small diameter. Note that in a confocal
mode you are analysing less molecules (because the analysis volume is small), and the signal level
you observe will decrease.

Macro or bulk analysis

For analysis of bulk powders and liquids, or any sample where high spatial resolution is not
necessary, it is best to run the system in a non-confocal mode. By setting the hole diameter to a large
value the spatial resolution will be low, and the analysis volume of the measurement will be increased.
Note that in a non-confocal mode you are analysing more molecules (because the analysis volume is
large), and the signal level you observe will increase.

Some instruments have fully adjustable holes, whilst others have fixed hole settings. The controls on
these are different.

9.3.1. Control of fully adjustable hole

Type in the desired diameter of the hole, and press
<enter ' > so that the value is registered.

Click on the left hand arrow to send the hole to a ﬂ
closed position (0 um diameter).

Click on the right hand arrow to send the hole to its ﬂ
maximum position.
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Click on the initialization icon to send the hole to its ﬂ
reference position, and then back to the displayed
diameter.

9.3.2. Control of fixed position hole

The drop down box lists all of the hole diameters
available on the instrument.

A00um
B00um k‘

Click on the drop down box to display the list, and
then select the hole diameter to be used.

Click on the initialization icon to send the hole to its ﬂ
reference position, and then back to the displayed
diameter.

9.4. Slit

The slit is used to define spectral resolution, and should be used in conjunction with correct choice of
laser wavelength and diffraction grating. On most systems equipped with array detectors (such as a
CCD or InGaAs array) the diffraction grating (see section 9.6.1, page 232) has a more significant
effect on spectral resolution than the slit. The slit should only be adjusted once a suitable diffraction
grating has been selected.

Typically the spectral resolution of a system will increase as the slit width is decreased. High spectral
resolution (obtained with a narrow slit width) allows subtle changes in a spectrum to be confidently
analyzed, and close lying peaks to be separated.

Some instruments have fully adjustable slits, whilst others have fixed slit settings. The controls on
these are different.

9.4.1. Control of fully adjustable slit

Type in the desired diameter of the slit, and press
<enter + > so that the value is registered.

Click on the left hand arrow to send the slit to a ﬂ
closed position (0 pm width).

Click on the right hand arrow to send the slit to its ﬂ
maximum position.
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Click on the initialization icon to send the slit to its ﬂ
reference position, and then back to the displayed

width.
9.4.2. Control of fixed position slit
The drop down box lists all of the slit diameters Siit

available on the instrument. ﬂ B
B0urn -

100w

200um |y |
Click on the drop down box to display the list, and
then select the slit diameter to be used.

Click on the initialization icon to send the slit to its ﬂ
reference position, and then back to the displayed
width.

9.5. Spectrometer

The spectrometer control allows the wavelength (nm) or wavenumber (Raman shift, cm'1) position to
be selected. With an array detector (such as CCD or InGaAs array) the specified
wavelength/wavenumber position lies at the center of the detector, and a certain range either side of
this position will be detected. The precise range depends upon the spectrometer focal length, laser
wavelength, and diffraction grating.

As an example, if the spectrometer position is set at 1500cm™ then the lowest position could be
970cm™, and the highest position could be 2030cm™. The central position in the spectrum will be
1500cm™.

The spectrometer position can be quickly controlled, allowing you to monitor Raman peaks in a
specific area of the full spectrum. In most cases, the detected range will be less than the full Raman
spectrum range, which is typically 100-4000cm™. If you wish to acquire a spectrum across the full
Raman range then you should use the Extended Range mode — see section 3.5.6, page 49.

Type in the desired central position of the Spectrometer
spectrometer, and press <enter < > so that the £
value is registered. The current units will be ﬁ

R LS|

displayed next to the input box.
(1073996 o |

Click on the left hand arrow to send the ﬂ
spectrometer to the calibration ‘Zero Order
position (0 nm).
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Click on the right hand arrow to send the ﬂ
spectrometer to its maximum position. Note that

the maximum position will depend upon the
spectrometer, laser and diffraction grating.

Click on the initialization icon to send the ﬂ
spectrometer to its calibration position, and then
back to the displayed position.

9.6. Options

The Options section allows you to specify the diffraction grating, microscope objective and data name
tag.

Wy 1200 | | <«—— Diffraction grating
% |vio0 | | «—— Microscope objective
s |sample_& <—— Data name tag

9.6.1. Diffraction grating

The diffraction grating is the dispersing optical element within the spectrometer, which splits the
spectrum into its constituent colours.

Each grating offers a certain level of dispersion (which affects the spectral resolution of the system)
and wavelength coverage (which affects the spectrum intensity, and compatibility with particular laser
wavelengths). Gratings are typically classified by a number of grooves per mm — for example,
300gr/mm (low resolution) or 3600gr/mm (high resolution). The higher the number the higher the
achievable spectral resolution.

Each system is equipped with different diffraction gratings, which are chosen to take into account the
available laser wavelengths and requirements for spectral resolution.

Most instruments have grating turrets, with multiple gratings attached. This allows you to quickly
switch from one grating to another (for example, to switch from low resolution to high resolution
analysis). The following list shows the standard maximum number of gratings available on the turret:

1 grating (fixed position): HE spectrograph, Axial spectrograph

1 grating: U1000, T64000

2 gratings (manual switching): LabRAM 300/ 1B (and IR, IR® and INV configurations)

2 gratings (motorized switching): LabRAM HR (and IR, IR® and INV configurations)

4 gratings (motorized switching): LabRAM ARAMIS (and IR and IR configurations), XploRA

It is also possible to manually exchange diffraction gratings on the LabRAM HR base unit, U1000 and

T64000. For example, a LabRAM HR could be equipped with three diffraction gratings in total. Two
would be mounted on the motorized turret, and the third would be kept in a box by the system. One
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of the gratings on the turret could be exchanged with the third grating if desired. Manually exchanging
grating typically takes a few minutes to complete, and there is no optical realignment required.

9.6.1.1. Selecting a grating (manual turret)

The drop down box lists all of the diffraction

gratings available on the instrument. My {1200 — My 1200~

. . . ¥ [am - 5 [1800
Click on the drop down box to display the list, and GO0 k
then select the diffraction grating to be used. e |$ample_.-’-‘-. o |sample_A

A message will prompt you to now manually select
the desired diffraction grating. Typically this is
done on the instrument using a push-pull bar, or
other switching device. Once the diffraction grating
is selected click [OK].

9.6.1.2. Selecting a grating (motorized turret)

The drop down box lists all of the diffraction

gratings available on the instrument. Wy {1300 —> Wy 00~
. ¥ [ - o [T800

Click on the drop down box to display the list, and * (=] k

then select the diffraction grating to be used. The @ |sample_a s |zample_A

diffraction grating will now be moved into position

by the software.

9.6.1.3. Selecting a grating for manual exchange

The drop down box lists all of the diffraction

gratings available on the instrument. My, | 1500 —> Wy 1200 -

1800
Click on the drop down box to display the list. T | > k|
Gratings available for manual exchange are listed | [sample_a w, (B2300

with either “A->" or “B->" in front of their identifier.

This implies that they are intended to be
exchanged in the A position of the turret, or the B
position of the turret. The first grating listed (in this
case 1800) is in the A position. The second
grating listed (in this case the 600) is in the B
position.

This example shows that there is also a 300gr/mm
grating which could be exchanged in the B
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position. This means that it would replace the
current 600gr/mm grating.

To replace the diffraction grating first select the
diffraction grating you wish to replace, and send
the spectrometer to Zero Order (see section 9.5,
page 231). Now take out the current diffraction
grating, and replace it with desired replacement
diffraction grating.

Once the manual exchange is complete, now
select the replacement diffraction grating in the
drop down list.

My (1500
1800

T e

L)

B-» :' 00

A message box will appear prompting you to [y

replace the grating. Click [OK].
—Q Please replace grating 600 by the 300

Cancel

CAUTION: THE DIFFRACTION GRATING IS EXTREMELY FRAGILE AND EXPENSIVE. ON NO ACCOUNT SHOULD
YOU TOUCH OR SCRATCH THE SURFACE OF THE GRATING. AS SOON AS IT IS REMOVED FROM THE
INSTRUMENT IMMEDIATELY PLACE IT IN ITS PROTECTIVE CASING.

9.7. Microscope objective

On most systems the microscope is manually controlled, and objectives must be manually selected
and exchanged. However, it is important that the correct objective is also selected in LabSpec 5 in
order to have correctly scaled video images, and for Raman maps to be acquired over the correct part
of the sample.

9.7.1.1. Selecting a microscope objective

The drop down box lists all of the objectives
available on the microscope. My (1200 @~ —»

Click on the drop down box to display the list and | 3 |#100
then select the objective to be used. Tz |zample_A
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A message will prompt you to now select the
desired objective. Once the correct objective is
selected on the microscope click [OK].

9.8. Data nhame tag

The data name tag is a prefix which is used for every newly acquired spectrum. In addition, it is used
as the default file name during a File > Save As procedure.

If the data name is unchanged for multiple accumulations each new spectrum will be acquired with
the same prefix, and then sequentially numbered.

In the example shown to the right, the data name
tag has been set as sample_A. Each spectrum will

My (1300 -
be acquired as sample_A_1, sample_A_2 etc. =5
e

%100 -

sample_g

If the data name tag is left blank, as in this
example, then spectra will be automatically
labelled as 1, 2etc.

1800 -
%100

1 I

9.9. Acquisition

The Acquisition section allows the user to specify acquisition times (also called exposure times) for
the Real Time Display, Spectrum Acquisition and Mapping Acquisition, and the number of
accumulations (or averages) for each measurement.

Acquizition

& |1 <— Real Time Display (RTD) acquisition time (s)

o o <«— Acquisition time (s)
|2 <«— Number of accumulations

9.9.1. Real Time Display (RTD) acquisition time

The Real Time Display (RTD) provides a continuous readout of the detector, and is useful to adjust
the fine focus of the sample to optimise Raman signal, and to monitor whether a sample is degrading

or burning. The RTD is started using the R /12 icon — see section 4.5.1, page 95, for more details.
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Normally the RTD acquisition time should be kept small in order to allow fast and continuous
spectrum read out. Typical values are in the range 0.2s—2s.

To adjust the RTD acquisition time simply type the
desired time (in seconds) into the box, and press

Acquigition

<enter « >.
G
|2
9.9.2. Acquisition time

The acquisition time is the time taken to acquire a Raman spectrum. Typically the longer the
acquisition time the better quality the resulting spectrum. The acquisition time set affects the
Spectrum Acquisition (é / 4% see section 4.5.3, page 96) and Mapping Acquisition ( | & see
section 4.5.4, page 96).

Note that for an extended range spectrum acquisition (see section 3.5.6, page 49) the acquisition time
is the time taken for each spectral window within the full spectral range. For multidimensional spectral
array measurements, the acquisition time is the time taken for each spectral window of each spectrum
acquisition in the array.

Minimum acquisition times are in the order of 0.2s-0.5s for standard Raman spectra and mapping
experiments, and <50ms for SWIFT ultra-fast Raman mapping experiments.

There is no maximum value for the acquisition time, since this will depend on the desired spectrum
quality — however, the CCD detector will saturate at and above a particular signal level, so it is
important that the acquisition time is not so large that saturation occurs. The saturation level depends
on the specific detector installed on your system. Modern detectors generally saturate at
approximately 65,000 counts, whereas older detectors may saturate at lower values (such as
approximately 32,000 counts).

To adjust the acquisition time simply type the Acquisition

desired time (in seconds) into the box, and press |71

<enter+ >. {I} —
@
i 2

9.9.3. Number of accumulations

Acquiring multiple accumulations of data and averaging them results in improved spectrum quality.
However, with array detectors such as CCDs and InGaAs arrays it is generally best to improve
spectrum quality by first increasing the acquisition time. When the saturation point is reached, then it
is worth increasing the number of accumulations.

Depending on the chosen mode of the spike (or cosmic ray) filter (see section 3.5.4.7, page 37) it is
recommended to have a minimum of two accumulations so that the spike filter can detect and remove
random spikes in the spectrum.
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Data from multiple accumulations will either be averaged, or summed — the desired mode can be
selected from Acquisition > Options (see section 3.5.4.6, page 37).

To adjust the number of accumulations simply type Acquisition
the desired number into the box, and press by |17

enter ' >.
) g o 1
o>
9.10. XYZ Coords
w1z Coords

% (200 v |
v [120 v [
z -0 Vo[«

The XYZ Coords section shows the current position (in micrometers, um) of installed XY and Z
stages. It can be used for a number of functions:

Move the stage by a set distance by inputting a value, rather than using the joystick

Noting a reference position on a sample, and returning to that position as required
Measuring distances moved by the stage

Switching between different stage configurations (for example, motorized XY stage and
DuoScan™).

O O O O

There are a number of variants of the XYZ Coords section, depending on the system configuration.
The operation of each variant is described below.

9.10.1. Using XYZ Coords

The current stage position (X, Y and Z coordinates) s Coords

arg shown in the respect.ive boxes. The unit§ are v Iﬁ v [
micrometers (um). The tick boxes must be ticked
for coordinate read out to be active for each axis. T 130 e

z -0 Vo[«

Note that if one of the stages is not present (for &2 Coords
example, the Z stage) then it will be greyed out. v W v [

v [130 v [
ooo (=
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The current position coordinates can be set to 0 7 Coords

um by clicking on the ‘set current position as origin % Iﬁ v

icons for each axis.
Y {130

Z |10 v

To move the stage to a specific position highlight WF Coords 57 Coordz

the current value and type in the desired position
s W <] — =10 A
(in micrometers, um). Press <enter « >. The o . 4

stage will now move to the desired location. 130 e |4 LY v sl
z [0 v [+ Z |10 el

CAUTION: MOVE THE STAGE WITH CAUTION, SINCE IT
IS POSSIBLE TO DAMAGE THE SAMPLE, STAGE OR
MICROSCOPE OBJECTIVE IF THE SAMPLE HEIGHT IS NOT
CHECKED. THERE IS PARTICULAR RISK WHEN THE Z
STAGE IS USED WITH HIGH MAGNIFICATION
OBJECTIVES.

The coordinate read out and control can be

. o v Coords
deactivated for each axis independently by 00
unticking the respective tick box. [ I
130 v |

4 ETEA\'J K

9.10.2. Using XYZ Coords with multiple stages

The main control of XYZ Coords when multiple stages are configured and active is identical to that
outlined above (see section 9.10.1, page 237). Note that the name of the XYZ stage is displayed in
this section — typically the stages will be “XYZ Motorized” for a standard motorized stage, and “XYZ
Scanlab” for the DuoScan™ stage (see section 4.5.10, page 111)

¥rZ Secanlab
S
vim W
z [ooo r

Click on the ‘switch stage’ icon, to select the
desired stage.
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9.11. Instrument Setup
#ploRA Aramiz
L > | > |

Setup |

The Instrument Setup section is only present for the XploRA™ or LabRAM ARAMIS systems. It allows
control of the laser beam (on/off) and other hardware options (such as polarizors, trinocular head,
macro chamber etc).

9.11.1. Control of Laser Beam (for XploRA™)

On the XploRA™ system the selected laser (see )
section 9.1, page 228) can be turned on or off ‘
using the laser toggle switch.

o

B

Setup

Click on the toggle switch to turn the laser on and #ploRd #ploRA,

off.
S s 3

Laser off Laser on

9.11.2. Control of Laser Beam (for LabRAM ARAMIS)

On the LabRAM ARAMIS system the mechanical Arami

shutter for the selected laser (see section 9.1, 1D

page 228) can be opened or closed using the i |

toggle switch. When the shutter is open the

sample will be exposed to the laser (if the laser is

turned on and active).

Click on the toggle switch to open or close the Aramis Aramis

shutter. [ =>=— 1

«—>

Setup

Laser shutter

-
Q
(7]
(1]
=
(7]
=2
=
-
-+
(1]
=

closed open
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9.11.3. Control of Hardware Options (for XploRA™)
The XploRA Setup window allows control of the following optional items:

Trinocular head on the microscope

Raman polarizors

Laser polarizors

Internal adjustment camera

White lamp illuminator for the internal adjustment camera
Fibre entrance

O O O O O O

< XploBA Commutations

Microscope Adjustment Camera

" Tring On 0+ Tring OFff Shiaw

Fiaman Palarization FiberEntrance
 Horizontal © Verical " Circular |~ gy o
Lazer Polarization % Fibar Off

+ Lambda/2 ¢ Lambda’d  Mone
Wwhite Lamp

ok | Cancel | Ini |

Please note that depending on the configuration of your system certain items in the Setup window
may be greyed out.

The XploRA Setup window is opened by clicking ploRd

on the Setup button.

9.11.3.1. Microscope

Select {Trino On} or {Trino off} to control the optical * ¥ploRA Commutations
path to the trinocular head. Microscope Adjustment Camera
" Trino On " Trino Off Shaw
Trino On .
i . X Haman Polanzation FiberEntrance
Microscope eye pieces and top camera are active; & Horioreal © Vetical € Cicdar |~ pp g
iber On

Raman path is inactive.

Laser Polarization
(* Lambda/2 © Lambda/d  Mone

Wwhite Lamp

{* Fiber Off
Trino Off

Raman path is active; microscope eye pieces and
top camera are inactive.

QK. | Cancel It
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9.11.3.2.  Adjustment Camera

Click on [Show] to activate the internal adjustment
camera and to switch the microscope to “Trino Off”
mode.

This camera is useful to visualize the laser spot on
the sample. White light illumination can be
provided using the “White Lamp” slider bar to
control an internal white LED, or by using the

standard  XploRA™  microscope illumination
options.
9.11.3.3. Raman Polarization

Select {Horizontal}, {Vertical} or {Circular} to insert
a polarizor element into the Raman beam path to
control the polarization of the analyzed Raman
signal.

Horizontal
Only Raman signal which is horizontally polarized
will be detected.

Vertical
Only Raman signal which is vertically polarized will
be detected.

Circular

All Raman signal will be converted to circularly
polarized light prior to detection. Most
spectrometers have different sensitivities for
horizontally and vertically polarized light. By
converting the signal from horizontal/vertical
polarization to circular polarization the difference in
spectrometer performance will be removed, and all
light will be detected in exactly the same way.

9.11.3.4. Laser Polarization

Select {Lambda/2}, {Lambda/4} or {None} to insert
a polarizor element into the laser beam path to
adjust the polarization of the laser beam.

Lambda/2 (or*/,)
Rotates the laser beam polarization by 90°.

LabSpec 5 user manual

1 ¥ploRA Commutations EI

Adjustment Camera

Show

FIberEntrance

Microscope

" Tring On ¢ Trino Off

Ramat Folarization

& Honzontal © Vertical ™ Circular

" Fiber On

Lager Polarization & Fiber OF

* Lambda/2 { Lambda’4 © MNone
W’hlteLamp

a4
O T R KR XXX XXX KX E T AR L LR
(0] | Cancel Init

7 ¥ploRA Commutations 3]

Microzcope Adjustrent Camera

" Trino On &+ Trino OFff Show

Ramat Folarization FiberEntrance

* Harizantal © Vertical ™ Circular
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" Fiber On
Lazer Palanzation % Fiber Off
+ Lambda/2 © Lambda’d  Mone
Wihite Lamp

a4
]4 | Cancel Iit
/' ¥ploRA Commutations 3]

Microscope Adjustrient Camera
" Trino On & Trino Off Show

Raman Polarization FiberE ntrance
 Harizantal © Yertical " Cicular ||~ Fiber On
Lazer Palarization & Fiber Off
* Lambda/2 " Lambda/d ¢ Mone
white Larnp
d
ok | cancel | Init |
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Lambda/4 (or*/,)
Converts the laser beam polarization from linearly
polarized to circularly polarized.

None
Leaves the laser beam with its intrinsic linear
polarization.

9.11.3.5. Fiber Entrance

Select {Fiber On} or {Fiber Off} to select whether T —— ®
the Raman signal is detected from the microscope, i .
] . icrozcope Adjustrent Camera
or from a separate fiber optically coupled remote C Tioln & Trne O Show
Raman probe head, such as a SuperHead. s — _
arnan Polarization FiberEntrance

. {« Harizantal © Vertical " Circular || ~

Fiber On Fiber On

Lazer Polarization

. . . . . {« Fiber OK

Ir.1 this mode, on!y Raman signal which is delivered & Lanbda2 © Lanbda/d € Nors e

via a fibre optic to the FC connector on the e

underside of the XploRA™ platform will be y

detected. You should select this mode if you wish _

to work with a remote Raman probe. | [ e it

Fiber Off

In this mode, Raman signal which originates from

the microscope will be detected. You should select

this mode if you wish to make ‘standard’

microscope measurements with the XploRA™.

9.11.3.6. White Lamp

The White Lamp slider controls the intensity of an ¢ ¥ploRA Commutations 3]

internal white LED to illuminate the sample when it ¥ Remreeme i Adiustment Camera :

is visualized using the internal Adjustment Camera. © TinoOn @ TinoOf ¢ Show
Raman Polarization e e Rrance
* Harizantal © Wertical " Circular ||~ Fiber O
Lazer Polanization ' Fiber Off

(* Lambda’2 © Lambda/d  Mone
YWhite Lamp

[ | Cancel it
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9.11.3.7.  Init

The [Init] button will re-initialize all of the XploRA

motors, and confirm that they are at their correct Microscope Adjustment Camera

positions. © ThinaOn & Trino Off Show

Ramat Polarization FiberE ntrance

* Harizantal  Yertical " Cincular ||~ Fiber On

Lager Polarization
* Lambda/2 { Lambda/4  None

White Lamp

f+ Fiber Off

)8 | Cancel Imit

9.11.4. Control of Hardware Options (for LabRAM ARAMIS)
The LabRAM ARAMIS Setup window allows control of the following optional items:

Measurement location (microscope, fibre optic probe, macro chamber)
Laser and Raman path polarizors

Trinocular head on the microscope

Multiple detectors

“Point Mode” and “Line Mode” optics

UV/IR and visible dual path optics

@)
@)
O
@)
@)
@)

£ Aramis %)

eazure Location Palarization
™ Macro 90 Lazer Raman
" Reto " Wertical O Wertical
= Micro {* Horizontal ¢ Horizontal
" Estemnal " Circular « MNaone
I Scrambler
Wigualization b eazure

+ Video On  Video Off :
* Paint Mode

% TrnoOn € Trno O O FTIR
TopYideo

Detection L/ izible
fo CCD O PMTAGA o UV SR Wisible

QK | Cancel | Help |

" Lire Mode

Please note that depending on the configuration of your system certain items in the Setup window
may be greyed out.

The LabRAM ARAMIS Setup window is opened by Bramiz
clicking on the Setup button.
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9.11.4.1. Visualization

Select {Video On} or {Video Off} to control the £ Aramis ®
internal camera OptICS. Measure Location Polarization
. ™ Macio 90 Laser Raman
Video On . ~ Reto " Wertical " Wertical
Optics for internal camera and reflected white light & Micro & Hoteontal ¢ Haorizontal
illumination are in the light path; Raman path is  Estemnal " Cicular % Maone
inactive. This mode is used to visualize the [ Secrambler
. . . . Yizualization teasure
sample ahd acq.uwe white light images of the £ Videon & Vide Of |
sample using the internal camera. ' Puoint Mode
(¢ TrnoOn O Tino OfF © FTIR
) " Line Mode
Video Off Top Video
Raman path is active; optics for internal camera Detection LW £ Visible
e . @ CCD O PMTAGA W AR O Visible
and reflected white light illumination are out of the
light path. This mode is used to acquire a Raman OK | Cancel Help
spectrum.

Select {Trino On}, {Trino Off} or {FTIR} in the “Top
Video” section to control the optical path to the
optional trinocular head and FTIR module

Trino On

Microscope eye pieces and top camera are active,
with illumination beam splitter in place; Raman
path, internal camera optics and FTIR module are
inactive.

Trino Off

Raman path and internal camera optics are active;
microscope eye pieces, top camera and FTIR
module are inactive.

FTIR

FTIR module is active; Raman path and internal
camera optics are inactive; microscope eye pieces
and top camera are active for transmitted white
light illumination only, and inactive for reflected
white light illumination.
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9.11.4.2. Polarization

Select the required polarizor element to control the £ Aramis 3
polarization of the laser beam and the analysed Measure Location Frolarization
Raman Signal- ™~ Macro 90 Lager Rarman
£ Beto " Vertical ™ Vertical
Laser - Vertical & Wicro & Horizortal ( Horizontal
Allows the laser beam to be linearly polarized in a £ Extemal " Circular = Mane
vertical orientation. B Sl
Wizualization teazure
Laser - Horizontal *!Video On 1 Videa D & Point Mode
Allows the laser beam to be linearly polarized in a SRS R SN PR
horizontal orientation. Top Video
Detection I A Yizible
Laser - Circular % CCD € PMT/GA & UV /IR Visble
Converts the laser beam polarization from linearly ]T| - Help
polarized to circularly polarized.
Raman - Vertical
Only Raman signal which is linearly polarized in a
vertical orientation will be detected.
Raman - Horizontal
Only Raman signal which is linearly polarized in a
horizontal orientation will be detected.
Raman - Circular
All Raman signal will be converted to circularly
polarized light prior to detection.
Raman — Scrambler
The polarization of the Raman signal will be
scrambled (removed) prior to detection.
9.11.4.3. Measure Location
Select the required measurement location on the £ Aramis 3
system, including the microscope, macro chamber TP p—— Polarization
and external fibre optically coupled probes. ~ Wacto 90 Laser Faman
£ Beto " Vertical ™ Vertical
Macro 90 & Micio * Horizomtal ¢ Harizontal
In this mode, Raman signal which originates from ~ Estemal  Circular % Mone
the macro chamber in a 90° orientation will be B Syl
detected. You should select this mode if you wish V'S”ffi::z; O v D1 Me‘“”"e
to analyse bulk materials in the macro chamber * Point Mode
. 0 _ .. . & TrnoOn O Tono O © FTIR ;
using a 90" orientation. . ™ Line Mods
Retro Detection I A Yizible
. : . i % CCD € PMT/GA & UV /IR Visble
In this mode, Raman signal which originates from
the macro chamber in a 180° back scattering ok | Cancel Help

(retro) orientation will be detected. You should
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select this mode if you wish to analyse bulk
materials in the macro chamber, using a back
scattering geometry.

Micro

In this mode, Raman signal which originates from
the microscope will be detected. You should select
this mode if you wish to make ‘standard’
microscope measurements with the LabRAM
ARAMIS.

External

In this mode, Raman signal which originates from
an external location will be detected, using the
fiber optical input. The light is passed directly from
the fiber optical input into the spectrometer,
bypassing the microscope optics. You should
select this mode when working with SuperHead
fiber optic remote probe heads

9.11.4.4. Measure

Select {Point Mode} or {Line Mode} to control the /' Aramis ®)
optics for s?andard spot analysis or confocal line Measue Looation Polatization
scan analysis. - Macra 90 Laser Flaman
" Vertical ™ WVertical
. " FReto
Point Mode & Micra ¢ Horizomtal ¢ Horizontal
Sets up the measurement for standard spot (or ~ Extermal ¢ Ciculsr & Mone
point) analysis. You should select this mode if you [ Scrambler
wish to make ‘standard’ measurements with a 0.5- Visualization Measure
f* Video On " Video Off .
10um laser spot. % Paint Mode
& TrnoOn O Trne OF © FTIR i
. " Line Mode
Line Mode g vz 2o
Sets up the measurement for confocal line scan Detection UY #¥isible
. . . v i i Wil
analysis.  You should select this mode in CED £ PMT/IGA WV AR € Visble
combination with the LineScan scanning mirror ok | Cancel Help

controller, which allows the laser spot to be rapidly
rastored across the sample. This is useful for
acquiring an average spectrum from along the
entire line, and for fast Raman mapping
applications.
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9.11.4.5. Detection

Select {CCD} or {PMT/IGA} to control the optics for
multiple detectors mounted on the LabRAM
ARAMIS.

ccD
In this mode the standard CCD detector will be
used for the analysis.

PMT/IGA

In this mode the detector mounted on the second
port will be used for the analysis. Typically this
detector will either be a photomultiplier tube (PMT),
InGaAs array (IGA) or a second specialized CCD.

9.11.4.6. UV/Visible

Select {UV / IR} or {Visible} to control the dual path
optics in the LabRAM ARAMIS, which allow
optimised detection in either the UV/IR or visible
spectral regions.

UV/IR
In this mode, mirrored optics are used which are
optimised for UV and/or infra-red (IR) analysis.

Visible
In this mode achromatic lense optics are used
which are optimised for standard visible analysis.

LabSpec 5 user manual

£ Aramis %]
Measure Location Palarization
™~ Macra 90 Lager Rarnan
£ Beto " Wertical ™ Wertical
& Micio ¢ Horizomtal ¢ Horizontal
" Extemal ¢ Circular ' Maone
[ Scrambler
WVisualization teazure
f* Yideo On " Video Off .
+ Paint Mode
&+ TrinoOn O Tono O O FTIR T
TopYideo ne Hode
Detection I A Yizible
f+ CCD O PMTAGA o W AR Visible
QK Cancel Help
£ Aramis %]
Measure Location Palarization
™~ Macra 90 Lager Rarnan
£ Beto " Wertical ™ Wertical
& Micio ¢ Horizomtal ¢ Horizontal
" Extemal ¢ Circular ' Maone
[ Scrambler
Wizualization Measure
f* Yideo On " Video Off .
+ Point Mode
@ TinoOn ¢ Trne OfF © FTIR - Lina Mo
TopYideo ne Mnde
Detection I A Yizible
f+ CCD O PMTAGA o W AR Visible
QK | Cancel Help
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10. Appendix: Manual Wavelength Calibration of LabRAM Systems

The procedure outlined below can be used to manually calibrate the LabRAM systems (including
LabRAM 300, LabRAM 1B, LabRAM HR, LabRAM ARAMIS, LabRAM INV, LabRAM IR and LabRAM
IR?).

The full calibration procedure uses two software parameters

o ZERO: for calibration of the diffraction grating’s zero order peak position (0 nm)
KOEFF: for calibration of the Raman peak position

Note that this calibration procedure is a diffraction grating calibration, and should be repeated for all
diffraction gratings on the system. The software will retain individual calibration values for each
diffraction grating.

A full calibration of a system with multiple lasers requires one of the lasers to be designated as the
‘reference laser’ — the wavelength of this laser is assumed to be constant, and known. The remaining
laser wavelengths are then calibrated relative to the reference laser.

Before performing a manual calibration, ensure that all lasers which are to be used for the calibration
have been turned on and left to warm up for a minimum of 15-30 minutes. This is essential to ensure
the laser wavelength has stabilised.

10.1. Calibration of Zero Order Position (ZERO)

Insert the silicon (Si) calibration sample
underneath the microscope, and focus on it in the
normal way, using a 50x or 100x magnification

objective.
Selecting the diffraction grating you wish to
calibrate, using the Diffraction Grating drop down My | {1200 -
box in the control panel. E § m
i
Select the reference laser from the Laser drop g
down box in the Control Panel.
-
E3231Fn -
Send the spectrograph to zero order (0 nm) using Spectrometer
the icon in the Spectrometer section of the ]
hardware toolbar.
kI [d
107996 o
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Turn on the reference laser, and acquire a
spectrum at zero order (0 nm) using the real time
display (RTD) function. Ensure the detector is not
saturated - if the signal is too intense, insert a filter
in the laser path, reduce the confocal hole
diameter, or decrease the acquisition time.

Stop the spectrum readout by clicking [STOP].

Zoom in on the peak, using the Zoom icon in the
Graphical Manipulation toolbar.

Use the cursor to locate the center of the zero
order peak.

If the peak is within +4 data points of 0 nm, the
calibration is acceptable. If the peak is at a
position greater than 4 data points from 0 nm the
calibration must be adjusted.

To do this click on Setup > Instrument Calibration
to open the Calibration dialog window.

Adjust the ZERO parameter and then click the
[Apply]. You should see the peak move. Continue
to adjust the ZERO value until the band is within +1
data point of 0 nm.

Click [OK] to save the calibration values for the
current grating and close the Calibration dialog
window.

Resend the spectrograph to zero order and retake
the spectrum. This will make sure that your
calibration changes have taken effect. Check the
zero order position again and if necessary, make
further adjustments (change ZERO, resend to
zero, check position etc) until the position is
acceptable.

NOTE: The ZERO parameter should be changed
in small increments e.g. 5 at a time.

LabSpec 5 user manual

e 18

¢ Instrument Calibration 3]
Calibration Options

Reference 2002750 Courts

2nd Spectrum (60,45 %
3rd S pectrum %
dth Spectrum %

Pixel Calibration
[ Set Unit to Pixel Show Diode

Show Central Pix [~ Open Shutter

Mator Calibration

Motor: | Spectio -
Fostion 4| 654380 »[inc[i

Grating : 1200

Zero: | 3000
I— | Apply
Kosff : 0.002526

ag | Cancel ‘ Help |

Spectrometer

<]
ﬂaﬂ

107996 o
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10.2. Calibration of Raman Peak (KOEFF)

Move the spectrometer to 520.7 cm™ to analyse
the silicon (Si) first order Raman peak.

Acquire a spectrum of the silicon (Si) sample using
the real time display (RTD) function. Ensure the
detector is not saturated - if the signal is too
intense, insert a filter in the laser path, reduce the
confocal hole diameter, or decrease the acquisition
time.

Stop the spectrum readout by clicking [STOP].

Zoom in on the peak, using the Zoom icon in the
Graphical Manipulation toolbar.

Use the cursor to locate the center of the
520.7 cm’ silicon (Si) peak.

If the peak is within +4 data points of 520.7 cm™,
the calibration is acceptable. If the peak is at a
position greater than +4 data points from 520.7 cm’
" the calibration must be adjusted.

To do this click on Setup > Instrument Calibration
to open the Calibration dialog window.

Adjust the KOEFF parameter and then click
[Apply]. You should see the peak move. Continue
to adjust the KOEFF value until the band is within
+1 data point of 520.7 cm™.

Click [OK] to save the calibration values for the
current grating and close the Calibration dialog
window.

Spectrometer

<]
ﬂaﬂ

5207 |em’
h 12

£ Instrument Calibration 3]
Calibration Options

Reference 2002750 Courts

2nd Spectrum (6045 %
3rd Spectum 4
4th Spectum %

Pixel Calibration
I Set Unit to Pixel Show Diode

Shows Central Pixz [~ Open Shutter

Muotar Calibration

Mator: |Spectro -
Pasition ﬂ E54360 ﬂ Inc. ’17

Grating : 1800
Zero 2000

Foeff : 0.002526

Apply

QK Cancel | Help
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10.3. Calibration of Additional Lasers

The process outlined above is used to calibrate the
diffraction grating, using the reference laser.
Additional lasers must be calibrated using the
following procedure — each laser must be
calibrated individually, using this procedure.

Select the laser to be calibrated from the Laser Lemes
drop down box in the Control Panel.

o
E32317n -
Move the spectrometer to 520.7 cm” to analyse Spectrameter
the silicon (Si) first order Raman peak. B
Bl n vl
5207 Jem!
Acquire a spectrum of the silicon (Si) sample using m@ 1@
the real time display (RTD) function. Ensure the
detector is not saturated - if the signal is too
intense, insert a filter in the laser path, reduce the
confocal hole diameter, or decrease the acquisition
time.
Stop the spectrum readout by clicking [STOP]. @ oo
Zoom in on the peak, using the Zoom icon in the
Graphical Manipulation toolbar.
Use the cursor to locate the center of the
520.7 cm’ silicon (Si) peak.
If the peak is within +4 data points of 520.7 cm™,
the calibration is acceptable. If the peak is at a
position greater than +4 data points from 520.7
cm™ the calibration must be adjusted.
To do this manually adjust (by left clicking and Laser
typing) the laser wavelength displayed in the Laser
drop down box in the Control Panel and press -
<enter + >.
[B32817n |

Repeat this laser calibration procedure for all other
lasers which are to be calibrated.
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3D image display
Adjust shape and perspective .........ccceeeveeerciveeennns 194
Format and display options .........cccccceeviieeienineen. 225

Select 3D display format

A
Absolute
Positioning for multidimensional spectral arrays.....98
Acquisition
Multidimensional spectral array
Acquisition time per point.....cccccoevvvieeeeiriircnnns 236
Number of accumulations per point................. 236
Start acquISItioN .....ccovveciiiieer i, 96
Spectrum
Acquisition time ........cccvvviiiiiiiii e, 236
Number of accumulations.........ccceevevvieeneernnnen. 236
Real time display (RTD) See Real time display (RTD)
Start acquisition ... 96
Video
Start acquisition ........ccoecviviiiiiiii 102
Start extended video image acquisition............ 105
Acquisition menu
AULOTOCUS ....veeeieeeeciee e
CUSTOM INFO.cutiiiiceee e
Detector ..ot
Extended range.... ...49
EXEra iMages.....uuveeeiiiiiiiieeeiiiiiee e esiiree e 63
Heat detector......cocuveveerieiiiecieeieeeeeceee e 66
OPLIONS ettt e e e e 34

RTD....

Acquisition parameters
Accumulation Mmode........ccoeecveviriiniinieniinienceee,
Acquire spectrum with pixel units for X axis.

Acquisition time .......occcviiiiiiiiiiiiii s

AULO eXPOSUre....cccvvveveieieieieeeeeennnns See Auto exposure
AULO SAVE ..eeeiieeeieieieee e See Auto save
Autofocus.... .See Autofocus
DENOISE ..ttt 46
Intensity correction................ See Intensity correction
Mapping............. See Multidimensional spectral array

Multidimensional spectral array See Multidimensional
spectral array

Number of accumulations..........coceevverveenieeniiennne 236

Photo-bleaching time.......... See Photo-bleaching time
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SCANNING AEVICE...ccciuiiiiciiie et 40
R (U1 =T gy Vo Yo [ 43
SigNal MOE....cuviiiiiiieeiiec e 41
Spectral range ......cccccveeeeieeeeinennn. See Extended range
SPIKe Filter....cocvieeeienieeeeeeeeerceee See Spike filter
Templates.... ... See LabAssistant
Add SPECLIA .t See Math
Adjust intensity .....cccceeeereeneneniienene See Extended range
Alignment
Use internal alignment diode..........cccocereenienenennee. 74
ARAMIS ... See LabRAM ARAMIS
ASPECE FAtiO..uviieiiieiiiiiee et 208

Auto exposure
Configure
TUIN OFf e
TUPN ON ettt e e e

AULO SAVE it
Turn off ....

TUPN ON e e e e e e e 49
AULO SCANNINEG .oeevviieeeiiee e See Extended range
Autofocus

Configure

Set a focus offset
Set when Autofocus is applied.......ccoceeevenienennienne 39
Status bar indicator........cceveeeeiereeccee s

The Autofocus procedure..
TUIN OFf e

TUIMN ON e
Axes
Format.....cccoooiiiiii See Format
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Background subtraction...............
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Convert baseline to spectrum........cccceceeveeceereenene
T o T 1 =] 1 =S
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Batch processing......cccveevciveeeviieeciieececiee e See Multi

Big iCON tuviiieiiieecec e See Icon bar
Binning factor
Detector image real time display (RTD) ....c..ccoveennee. 33
Spectrum acquisition

(o

Calibration
Instrument MOtOrsS.........eeeiiiiiiiiiiee s 74
Internal alignment diode .......cccovveeeiieeiiiieeiiiiees 74
Manual procedure for LabRAM systems................ 248
Video iMmages....cccocvveeviuieeiiieeecireeenns See Video images

Camera
CCD camera for spectrum acquisition..... See Detector
Video camera for optical visualisation......... See Video

images
(01101 | 7 [ 11

Combine data
Combine individual spectral windows ... See Extended
range
Confocal pinhole.......ccccovveeiiiiiiiiece e, 229
ConteXt help c..ooeeeieieieeeeee e
Control panel

Acquisition
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Blue cursor
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Format....cccoviiiiiiiiii
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Red cursor
ACHIVATE .oeeiiiiiiiiicce e 166
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Fast graph settings
Quick select

Single or multiple data View........cccceveeveenieniene 196
Selector radio tags ....ccveeevieeeccieeeciee e 199
Data MENU ..eeeiiiiieiee e

Data range.........
Database search See Spectral ID
DENO0ISE ...t See Smoothing
Derivative

First.... 127

LYYl o S 127
Detector

Accumulation MOode.......cooeeevveerieriiienieniieeeenieene 37

Binning factor....
CONFIGUIE oot
Dark SUBLract ......ceceevuereeeiieieie ettt
Image real time display (RTD)

Configure
Shutter mode

Signal mode

LabSpec 5 user manual

Adjust baselines of individual windows

After acquistion .......ceevvvieeiiie e 134
During acquisition .........ccccoveveiiiiiieiniieieniiecns 55
AdjUst INTENSITY .vveeeirieeciiieciee e 55

Combine data
Combine individual windows

Modes of operation
Status bar indicator
SUD=PIXEl..eiiiiiiii et
Turn off ....
TUPN ON e e e e
Extended VIdEO .......cooverieeniinieeniceee e
ACGUITE eveeeeteeeiiiteee e e sttt ee e ssire e e e e e s sireeeeeeseanens
Extra images
Acquire an image
Acquire an image during a map acquisition.............. 64
What are they for? ..o 63
Extract data

Switching detector........ccoevvvveeciiieiiiiiccciee e 202
Temperature
Set tempPerature....ccccvvccvieeeee e cesiiieeeeenn 59
Status bar indicator........ccevvvevieeneenniee e 201
Warm up to room temperature .........ccccoeeeveeennnne 66
Diffraction grating . .
Manual eXchange.......ccoceeeeviiieeiiie e 233
DiSPIAY terveeeieeeee st See Data
DUOSCAN ..ottt 111
Modes of operation
POINT e 114
SCANNING ceeeieiiiiiiiiee et e e sirree e e 112
SCANNING ZONE ..cveviiiiiii e 111
USING ettt e e e e e e e 112
E
Edit MENU.cciiiiiiiiieieieerceceee et 17
(60T o)V PP PTPPPPON 18
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Factor analysis......ccceeeevveeenieeeciiieeciineene See Modelling
Fiber entrance

Format
3D imMage display ..cceeeecvveeeiieeeiiiie e 225
Axes and labels
Fast settings ......cccovcvviiiiiiiiiiiiii e 198
Properties
1D and 2D display ...cccveeevveeerciieeiiieeeiiiieeens 214
3D diSPlay «eeveereereeeienieeiereeee e 216
Copy and PaSte...cccuueieciieeiiieeeriee e 18
Cursor See Cursors
Display STYIE ..ovveeeeieeieeeeee e 205
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Scale behaviour
Fourier transform .........cccocoeeiivieeiicineennnn,
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G

G0 See Guided Operation Wizard

Get current data range values .......ccccceeeveeneencnenniennen. 21

Graphical manipulation toolbar..........ccccccveeeeiieeenneen. 165
Add baseling points........ccecevereeneneniie e 181
Fio [o [ ofoT 3 1 2= 3 Y 171
Add PEAK ...eeietiieeiiie e 173
AdJUST PEAK e 175
AXES .ttt e 183
AXES3D .t 194
Circle MapPing ..c.cecvereeeenerieneeeere et 190
Correct Shape....cvveeeiieecieeecee e 168
Hor line Mapping.......cccccveeeieiieiiie e 188
INEEEIAl i 178
Intensity Shift .......ccooeeiiiiiiiir e, 170
Line mapping......cccccvevriiiiiiiiiiiiiciecee 189
Map analysis CUISOrS......cceevueriereenieneeieeree e 166
Multiply by constant.......ccceccveeevieeeriiees e, 172
POINTEY e
Points mapping .... . .
Polygon Mapping ....ccceeeveeeeiieeeiiie e
Rectangular mapping .....cccceceeereenenieenennieneeneene 188
Remove baseline points 182

Remove peak
Remove spike
Scale Shift.ooveerieeieeeercccee e
SPIMBIUE ..ottt
SplmGreen .
SPIMREM ....iiiiiieciiie ettt
Ver line MappPing.....ccocereeeererieneseee et

Graphical user interface......
Guided Operation Wizard

H

Help
Context help 91
Online topics

HEIP MENU it
About LabSPeC... ccuvvveeiiiiiiieeciececee e 88
HEIP TOPICS wvvveeiiieeiiieeciiee et 88
Language
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I
[[oTo T T < - U 89
Big ICON ittt 89
Cursors and data information icons.........ccccecveerunnne 91
CeNtre CUMSOrS ..coeueeeiiee e et e e ieee et e e e 92
Data raNge...cccuuvvveeeiieiiieeec et 92
Intensity normalization ........c.cceceveriienenicneenene 92
Scale normalization .......ccceeeeerceeeceesie s 91
Data acquisition iCONS ....ccevvvveeiiiiiiiee e, 95
DUOSCAN ettt 111
Extended range acquisition ..........ccceeveeeicinneennns 102
Extended VIdeOo.......ccovueeveeriieiniinieeee e 103
Mapping acquisition........ccceceviviiiiiiiiiiniiieccis 96
Mapping Properties......ccccceeerecvereeeeeviiciivereeeeens 97
MURIPOINT .eouveiieiiieieeecrceeeee e 105
Spectrum acquisition........ccccvveiiiiiiiiiniinicc, 96
Spectrum RTD (real time display).......ccccevveeveenns 95
Data processing and analysis icons ...
Baseline correction......ccocevveenienveenienniceieenns
Create spectral profile........cccccoeeviviiiiiiiiienne.
Fourier transform ........ccocceecvevceeecceescee s
MOEIIING vt
Peak searching and fitting ..........cocceevvveeciineennns
Profile ..cccccevecvereerieeiens
SMOOTNING c.eveeiieeieeeece e
Spectral ID search......ccccoecveeevciieeiiiee e
Spectral normalisation and correction.............. 121
Delete dataicon.
DEIELE ittt
K] 0 el Y T
Stop active function icoN......cccceevveeeviieeniiiieecee, 164
Stop active function ......cccceeeiieiiiiee e 164
Switch between "Big" and "Small" icons.................. 89
Image
Color PAlEES . uvieeiiieeciiec et
Contrast and brightness
Overlay map/score information on video image ...223
SCAlE DAr it 223
SMOOLhING .c.eeeiiiieiereeeeeeeceee See Smoothing
Information
Custom information ........c.cceeevveeuenee. See Custom info
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Parameters.......ccccciiviiiiiiiiiiiiii
Acquisition
CUSTOM ittt e
HISTOIY oot 95
Intensity correction... .43
Apply correction after acquisition.........cceceeveennne. 45

Automatic correction during acquisition

Turn off

Turn on

How is the correction factor calculated

Select @ filter ...oviveeiieeeece e
Status bar indicator.......ccoevevieeveeniceiicceeeeee

Use with manually selected filters.

Intensity Profile........ccoeeeeieneniiieeeee e,

LabSpec 5 user manual

SCan SPOt OVEr Ar€a.....cceveeevereeeuenreenenns

Selecting laser wavelength
Set laser spot marker position on video image......... 67
Turning on

Explore the future

L
LabAssistant
TeMPIALES ..veeiiieeciiie e 76
CrRATE ettt ettt 78
CUSTOM ittt e 77
Default. e 76

LabRAM ARAMIS
XPIORA ...t
Layout of LabSpec 5 software .......ccccccueeeviieeerciieccieeennns 8
LEGENM. ..ttt 217
LineScan
Activate LineScan for XY mapping......cccceeveeeniveennns 40
Scale the video image for the scan size.........cc.c....... 71
Log-in password........cccecveeeineennns See User log-in profiles
M
Map...ooveerieeeieen, See Multidimensional spectral array
ML L 131
Drag spectrum with mouse to add constant.......... 171
Drag spectrum with mouse to multiply by constant
.......................................................................... 172
Mathematical manipulation .......c.cccccecenenenne. See Math
MENU DN ittt 10

LabAssistant menu

Create template ....ccccveeicieeeciieeciee e 78
Custom templates.... .77
Default templates ......cccceveeieieneenieneeeeeeseeeeiee 76
G.0. (Guided Operation Wizard)........ccceevveevveereennen. 82
Manage templates........cccevevveeeiiieeciieeeciee e 79

Label axes .......cceeue..
Label peaks
LabRAM ARAMIS
Hardware control.......cccoeveeceeveesiieesee e 243
Measurement location........c...c.......
Measurement mode (point / ling)......c.ccoeueeee..
POolarization ....ccccceeveeeceesie e
Select detector....coovvviiereerienieesieeieeeeeseee
Select Visible or UV/IR optical path....
Visualization .....cecveeveerieeiienieeeene e
INSTrUMENT SETUP ..evvvviiiiiiiiiiiiieieeeeeeeeeeeee e
TUIN ON J@SEN ettt

Language
Laser
Create macro spot.......cccccceevvciiviniinceiinens See DuoScan
See Polarization
..228
REAUCE POWEN ettt 228

Polarization

Power filter
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[ L1 1 TSP 88
LabAssistant ... ... 76
OPLIONS ettt et 22
ol 1) £ P PP ORURTUPPPPRPIR 82
SETUP cttttttee et 73

Microscope 0bJeCtiVe........ceuevereeriiiieie e 234
Modelling
Display
EFror map ..covvceeviiiiiiic i 157
MOl SUM ..o 157
How to automatically create a model.................... 162
How to manually model data.......cccceeeevieneeiennene 158
Using previously saved reference spectra......... 161
Load current spectrum.......cccecvveeevieeiiieeseniee s
Load multiple SpPectra......ccecerereeneneeienseeneneene

The "Create" factor analysis procedure ..
Set number of factors......c.ccceveeveerieinieenienen.

The DCLS modelling procedure.........cccoeeeeiveeeenns
Normalized....
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Threshold data.......cceceeeveeniiniieenieniee e,
Montage video images
Motorized sample stage

Move by inputting coordinates...........cccccveeeinnenn. 237
Switching stage .....cccceveevieruenne

Viewing coordinate position
Motors

(0] 1] o= <

Reinitialize...............

Multi (batch processing)
Multidimensional spectral array
Acquisition
Measurement order-........
Changing the order
Parameters.....cccooviiiiiiiiiiiiiii

Start acquISItioN .....ccvvveiieieee e,

Use external trigger for CCD............... ....99

Use SWIFT for ultra-fast acquisition.................... 99
Adding a new array dimension .........cccceceeveeienienne 101

Baseline correction ........ccvecvveveeriueeseesseeeseesieenne
Correct spectrum in array ....

Cursors for aray analysis .......cccceeeeveereennee.
Define position on video image
CIFCIE ottt 190
Line
Diagonal ....eeeveieiiiieecree e 189
HOFZONTAl..coueieiiieiieeieeececcecee e 188
Vertical
Points ........ .
POIYEON et
Rectangle.......ccoeveereninieneeecsee e
Deleting an array dimension.........cccccceeevieeeenineenn. 101
Factor analysis........ccoceeveeneneencneeniennne. See Modelling
Image properties......coccveeeeeeeneiieeeeeeeeeees See Image
Mean spectrum
From selected area.......c.ceccveveevcveeceeseeeseeenenns 220
From selected points.......coccevererieeneneesieeneennen. 220
Modellling ....coccvveeeiiieieiiecciee s See Modelling
Overlay map/score information on video image ...223
Peak searching and fitting....... See Peak searching and
fitting
Restore "Point" window if it has been deleted....... 149
Save all spectra in array as individual files................ 11
Spectral profile
Add spectrum to profile ........cccceeveevinieieinienen. 153
Create from individual spectra.......cccccceeeennnennn. 152
Delete spectrum from profile........c.ccccevereennen. 154
Insert spectrum into profile ........cccoeevevenncnnen. 153
Threshold data.......ceceeeveeriirieinieniee e, 123
MUltiply SPECtra....cceevierieiereeeeceeece e See Math

LabSpec 5 user manual

Multipoint acquisition
Marking points on video image........cccccceeeevvvveennns
Using XYZ coordinate list........cccceceevineesienneeneneenne
Creating a list....ccccueeeeciieeeieecieeeceree e
Note about coordinates used
SAVING data ..coeveeeieeee e

MUltiwindoW.......cccoveiviieeiiiiecciee,

N

Neutral density filter......ccccoooviiiiiieieiiieeee, 228
[N Lo 0 T =T 122

Objective....ccouveevciieeiiieeeeiieees
Open data

Overlay
Data for display ......ccccoveeveieeenineennns See Data: Display
Map/score information on video image ................ 223
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T (<o I - I 18

Peak area
By cursor
By fitting

Peak pick.....cccoeveeiiiiinannnn.

Peak searching and fitting........c.cccoeeeeieniieniniienenenns

Add peak to spectrum....
Display OPtioNS.......cccvvviiiiiieiiiie e
Display peak parameters
Fitting
Adjust peak position and shape manually......... 175
Create image of fit parameters (for

multidimensional spectral array).................. 140
Fit 138
OPLIONS...oviiiiiiii 137
Remove peak manually .......ccccoeviieiiiieiniinneennns 177
Shape function

Page | 257
HORIBA




Explore the future

HORIBA

Scientific

Define custom shape

SEIECE ..ttt
Variables

Add variables......cccceveeniiniiinieeeeeen

Configure....

Delete variables
Searching

Adjust peak position manually ..........cccceneenen. 175

Label peak manually

OPLIONS . .etieeieiiirree ettt e e aree e e
Remove peak manually ......cccoceeieneniiencnienen. 177
SEANCN.c.ceiiieteeee e 137
Pen tool......
Pencil tool
Photo-bleaching time ..........ccccevevviiiiviiie e
Status bar indicator........coevevieeveeniceiieeeeeeene
Turn off ...
TUPN 0Nttt e
POINTEr e
Polarization
Control laser polarization
LabRAM ARAMIS ...t

Control Raman polarization
LabRAM ARAMIS .

Pressure UNits ......oceeeeeeiieiiiiieee et
Printing functions .
Print template Page ......cccceevveeeviie e

Profile
Intensity profile across 2D image. See Intensity profile
Spectral .............. See Multidimensional spectral array
User log-in profiles.................. See User log-in profiles

LabSpec 5 user manual

RESIZE data.ccveeeeeeeieeriieeieenieeeene et 21
Resolution
Controlling depth resolution with confocal hole....229
Controlling spectral resolution
With diffraction grating
WIth SHE .veeeeece e

(O8] Yo ] PN
Fast SETLINGS vevvvviiriiiiiee et

Format and scale...

SPECLIUM ..ttt
SWAP X AXIS . ieeiiiriireieriiiiieeeeessiireeeeseesssineeeeeessnanens
Swap Y axis..

R

Real time display (RTD)
AcCqUISIION tiME ..o 235
Detector image read out RTD mode

CONFIUIE..c.euvieiciieeciie et 33

Start acquISItioN .....cevvveciiiieee e, 96
Spectrum read out RTD mode

Start acquisition ..

Reinitialize inStrument........coocvevveeviienieeeieenie e
Relative

Positioning for multidimensional spectral arrays.....98
Report function...

RESCAlE ...t
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S
Save
Options for saving data ........ccccccveeevieeeicivieeenieeeens 12
Save all data .11
Save all spectra in array as individual files................ 11
SAVE @S weeeieeeiiiiiiiete e et e e e e s ee e e e e 11
Save PICtUre as ....coocveviviiiiiiiciic s 12
Savitsky-Golay
Scale
Format scale behaviour.........cccoccvvevevceecienieennne 209
Rescale
All QXES ceveeeeieeeeeseee et re e e ...91
Drag spectrum with mouse to rescale.......... 170
INEENSITY teveiiiiiiiieee e 92
Drag spectrum with mouse to rescale.......... 170
Scale bar for images
Scale data manually (shift, stretch, compress axis)..21
Set scale of video images ................. See Video images
SCANNET .ttt See LineScan
Scripts

Add scripts to menu list
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Load and Manage.......coceevveeueeiereeeenieneeeeeseeeeieee
MENU LISt ..ot
Remove scripts from menu list .. .
THIGEOE weeeeee ettt e e e e e e e s
Use scripts to control motors.........ccccveeeeveeeeiineennns
SCHIPES MENU e

Options ....
SCroll Bars .....ocvieieiiiiiiiic e
SETUP MENU..eiiiiiei e s

ICS FIlLEIS weeiiieeieeeiieeiee sttt
Instrument calibration
INStrument iNit ...
SIE et
SMAll ICON et
Smoothing
Data
Denoise
After acquisition ........ccceeveereneeienecie e
Automatic Denoise during acquisition
TUIN OFf e
TUPN ON e
Fourier transform......ccoccoeceevecniienneenecenienniene
Median............
Savitsky-Golay
Image pixel SMoothing........cccceevvieiiiiieiiiieeeciiee, 222
Spectral database ......cccoceeveninieicneennen. See Spectral ID
Spectral ID
Configuring LabSpec correctly.........cccevveeveiveeennnnen. 115
Start search from LabSpec ......ccccoeeeeiineeneeiienenne 115
USING cevveeeiieeeiieees See separate Spectral ID manual
Spectral profile........ See Multidimensional spectral array
Spectral range......coceveeveeeeieeneneenne. See Extended range
Spectrometer
Select diffraction grating.......... See Diffraction grating
Send to zero order reference position........c..cc...... 231
Spectral POSItION ......cccveiicieeiiiieeciee e 231
Spectrum display ....coceeveeeenenieneneeee e See Data
Spike filter
Automatic spike filter
After acquisition .......ccceeeevereeiineeecseeeeene 127
DUring acquisition .......cccoevciveeeeiinniiieeeiee e esiinees 37
TUIN Off e 38
TUMN ON e e 38
Manually remove spike after acquisition............... 167
Split spectral array ......ccceeeeeereerenineeeeeee e 11
SEAtUS DAl . i 200
ACtIVE OPLIONS cooiiieiiiiiee e 200
CUISOT VAlUES oot 202

LabSpec 5 user manual

Detector temperature
Progress bar .......ccveecieeiiieecceeeee e
SYSTEM MESSAZES .eoveiiiiiiieeeeeieeee e
Stitch video images .......ccoecveeeeiveeennes See Extended video
Sub-pixel ............. .... See Extended range
Subtract SPeCtra....cccccvereenieneeiereeee e See Math
SWIFT ultra-fast mapping See Multidimensional spectral
array
T
Temperature
Operating temperature of detector........ See Detector
Spectral profile... See Multidimensional spectral array
TemMPIAtes ....ooeeeerereeeeeee e See LabAssistant
Threshold ......cooveriienieniieeceeee e 123
Topography
Acquire topography image................ See Extra images
Use Autofocus to analyse rough samples .............. See
Autofocus
Trigger
Apply a script before/after acquisition ..........c.ecuv... 85
Use external trigger for CCD ......cceveveeneeneeneenneenes 99

Trigger message window
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UNIES et 22
CUSEOM UNIES c.eeieiiiieeiiiee e 24
Pressure UNits.......c.eeeviieiiiieieeeeeeee e 23

User log-in profiles........ccceeviiiiiieeiiiiiieciee e 25
Changing a user profile password..........ccccoeevvveeenns 28
Creating a new user profile........ccoceveririiiniencnnenne 27
Log in during @ Session .......cccecvvveevieeesciiieeeiiee e 27
Log-inat start......ccccoeeiiiiiiiiiii 26
USEI IEVEIS ..ottt 25

4

VErsion NUMDET ......ceevieecieeieeree et 88

Video images

Aspect ratio......cccevviiiiniiiiiiii 208
Brightness and contrast ......cccccceeevevveiiiieeeesine s 213
Camera configuration ........cccceevveeeviieeeiiiiee e 67
Default X axis display......ccccveveereirrceenieeereeeceeeeene 210
Default Y axis display.....cccceeevveeerieeeniiieeeiireenins 211

Define multidimensional spectral array position ... 185
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Extended video image.........c.........

List of installed cameras

Overlay map/score information..........cccccceecerueeene. 223
SCAlE BAr it 223

Selecting a camera....

Set the iMmage Scale ......ooveveeienirieneceeeecee, 68
ManuUally ....cooocvieiiiiecceee e, 70
USING it 68

Set the laser spot marker position. .67

Set the LineScan image scale ........cccceeveveeeecveeennnen, 71

Start acquIsItion .......occviiiiiiiiiii 102

ViIidEO MENU..ueiiiiiiiiiiiiieiee sttt 66

Format .67

Laser positioN........ccceeiiiiiiiiciiic 67

List of installed cameras.......ccoceeveerierniieeneenieniene 72

Source
Video image scale

LabSpec 5 user manual

XploRA
Hardware control......cc.cceecveeveenienieeneeenienieeneene
Adjustment camera...
Fiber entrance ......cccceeeeeceeseescie e

IMICIOSCOPE .cciiiiiiiieeeeeriitteee e errrree e e e e ssibenees
Polarizors
For laser

For Raman

Visual basic scripting.......ccccevereenencenceneneene. See Scripts

w

Warm detector to room temperature ..........ccccevueennenne. 66

Window menu .86
CaSCAL ..cuviiiiiiieritcttr e 87
THIE e 87

X axis
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Re-INItIAliSe ..ecereeeeeieceece e
White [amp..cceeeiieeeiieceece e
Instrument setup ..
TUIN ON J@SEI et
Y
Y axis
Reverse display ......cocvveeieieeeeiiie et 211
UNIES oot e e 23
V4
AT o Yo - - TSR 122
Zero order position
Manual calibration ........cceceeveenieninenne See Calibration
Send spectrometer to zero order.......cccceceevuenneenee. 231
ZOOM ittt ittt ettt ettt et st e st e s rae e e 169
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