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Section 1

Introduction to the LabRAM Hardware and Software
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Introduction to the LabRAM Hardware

The following diagram of a LabRAM HR system shows the typical layout. The
arrangement of stems and accessories is identical for the smaller LabRAM 300
instrument. The instrument can be considered in four parts:

1. Lasers — the HeNe (633nm) laser is internal, whilst other lasers are external,
mounted on an extended chassis at the back of the system.
2. Microscope — sampling is carried out through a standard optical microscope.

3. Spectrometer — dispersing the Raman signal into its constituent parts for
detection by detector (usually CCD, but other formats can be used).

4. Optics — for coupling the lasers to the sample, and carrying the Raman signal
through to the spectrometer.

LASERS
(behbnn?t)m " SPECTROMETER
(running underneath
OPTICS top optics)
N
~ ™~

For an explanation of the Stem
functions, see next page.

MICROSCOPE

(with sampling accessories,
such as XY stage, Z motor,
heating cooling stages etc)
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Introduction to the LabRAM Hardware - continued

To provide the greatest flexibility and versatility, the LabRAMs include a number of
simple stems (or push-pull bars) to allow fast switching between different
functionalities.

Present on Present on

LabRAM LabRAM HR FUser

Operates camera beamsplitter.
Stem 1 v v DOWN = camera
UP = Raman

LabRAM 300 - operates switching mirror for point
mode (IN) and line scan (OUT).

Stem 2 O O LabRAM HR — operates switching mirror for vis-NIR
(IN) and UV-vis (OUT), or point mode (IN) and line scan
(OUT).

Operates switching mirror for microscope (IN) and fibre

Stem 3 o o entrance (OUT)

LabRAM 300 — operates grating turret (in the LabRAM
HR this is motorised).

IN = high resolultion (grating 1)
OUT = low resolution (grating 2)

LabRAM HR - operates switching mirror for two
detectors.

IN = side detector
OUT = top detector

Stem 4 O O

v’ = always present
O = sometimes present
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Introduction to the LabRAM Hardware - continued

In conjunction with the software, the LabRAM control box provides an interface
between the user and the instrument. An explanation of the switches on the front

panel is given below.
Laser shutter

switch
Internal diode UP = Shutter
for back Line scan open, laser on
alignment facility sample
DOWN = laser
UB = ON UP =ON blocked by
DOWN = OFF DOWN = OFF shutter
Detector
Main key control Shutter switch Camera power UP = shutter
i controlled by
for internal _ .
633nm laser UP = UP = video detector 1
microscope camera on DOWN = shutter
(off position DOWN = fibre DOWN = video controlled by
shown) entrance camera off detector 2
v v v
LASER DIODE SHUTTER SCANNER  CAMERA LASER
OFF ON MICRO ON ON ON SHUTTER 1
A ﬂ ﬂ ﬂ SHUTTER 2

’ LASER INDICATOR

’ INTERLOCK INDICATOR

T

Power indicators for laser and interlocks — on when lit

Power indicator — on when lit

For more information on the hardware, including optical layout, please see the
LabRAM User Manual.
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Introduction to the LabSpec Software

The LabSpec software provides a complete data acquisition and analysis package
for use with the LabRAM.

The LabSpec 4.XX folder on the desk top contains four icons:

#w f B D

Config Software  LabSpec 416 Uningtall
/ Feset
Configuration Set f \ Unfitnstallf :Ee
— software from the
Up password Reload data files Open the LabSpec hard drive.
protected. . .
into LabSpec in software
event of software
crash.

The main LabSpec screen can be divided up into a number of regions, as shown

below: |
Menu Bar Data analysis o
toolbar Acquisition
toolbar
Eie D&t Fonst Obiscti Options Window Uest 7 1 v b2
OO 3 M A S A s
ERGMas BeHEENDS B
[
[m|
N
@,
3
L
&
Graphical c“g'

manipulation
Spectrum display

Laitre Vi rccpsition [ |Foaase b1z |
~— —
——— N —
Hardware toolbar Cursor values

In the rare event of a software crash, it is recommended that the software is exited,
and then double click on the Software Reset icon in the main LabSpec folder on the
desk top. Click OK, and then re-open the software with the LabSpec 4.XX icon.

Note that LabSpec can also be used for simple data analysis (no instrument control)
on other computers. See page 63 for details on how to install LabSpec to do this.
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The Hardware Toolbar

The hardware tool bar at the bottom of the screen controls settings such as the laser,
filter wheel, confocal hole, slit, spectrometer and gratings.

Displays the current laser
wavelength used the
precise value of this
wavelength can be amended
by adjusting the value in the
white box.

~

Close the confocal hole.

Type in the value for the
confocal hole and press
return.

Close the slit.

N

Type in the value for the slit ——* 150

and press return.

HORIBA JOBIN YVON

— Laser
;4

P
632817 nm

— Filtr

4+—

100%

— Hale

4

«
=00

P
)

S

— ot

A

« >

W

i<|§

S

Select the laser wavelength

«—— to be used from a pre-set

list.

(Has no affect.)

Select a neutral density filter
to be placed in front of the
laser beam, to prevent
sample burning and heating.

Reinitialise the hole — sends
the hole to a known
reference point, and then
back to the position
displayed in the box.

Open the confocal hole to its
maximum value.

Reinitialise the slit — sends
the slit to a known reference
point, and then back to the
position displayed in the
box.

Open the slit to its maximum
value.

Explore the future HORIBA
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The Hardware Toolbar - continued

— Spectro,
Send the spectromter to Reinitialise the spectrometer

Zero order. \\A ﬁ ‘\\— sends to Zero order, _a_nd
1500

back to the position
displayed in the box.

Type in the central spectral —»
position for the spectrometer
and press return. Send the spectrometer to

the reference diode positon.

— Time——— / Check box for autoexposure

& W
Number  of average ——» ﬂ I_

accumulations.
| sAC ——————— Accumulation time.

— Options ———
h 1800 = ||«— Selectgrating.

Select microscope objective. —» 1 w100 -

E:"i' <«—— File label — prefix a file name
to each accumulated
spectrum
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White Light lllumination — Image Acquisition

The LabRAM is equipped with standard white light illumination of the sample, by
reflection and/or transmission. A colour camera linked to the software allows the
sample to be visualised, and the image captured on the computer and saved.

1. Put the camera beam splitter into ) ,
Beamsplitter
place. down
DOWN = camera
UP = Raman
2. Turn on the white light illumination. White
light on

3. In the software, click on the video
icon to start the camera read out. a

4. To stop the continuous readout,
click on the STOP icon on the top
right hand side of the screen.

5.  Remember to turn off the white light
illumination, and take the camera
beam splitter out (=UP) before
starting a Raman measurement.

To illuminate by transmission only, remove the white light fibre optic from the top left
port of the microscope:

HORIBA JOBIN YVON

Explore the future HORIBA



Page 12

Section 2

The LabSpec Software for Data Acquisition
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Acquiring a spectrum

The LabSpec software provides the user with a number of methods for acquiring a
single spectrum.

Real Time Spectrum Adjustment

This method is primarily designed for a fast display of the spectrum on screen
corresponding to a single shot window. The update is continuous, providing a useful
way of adjusting the focus position to maximise the Raman signal, and quickly
monitoring the stability of the spectrum.

Each spectrum displayed replaces the previously displayed spectrum — there is no
averaging or accumulation of the spectra, and no extended coverage possible. To do
this you must use Spectrum Accumulation (see below).

1. Ensure the central spectrograph iy ; ﬂﬁir fﬁ. ¢ s wpa g
position has been correctly selected LW ( i [[20 m \50omg (chf e
(remember, the position typed into
the “spectro.” window corresponds
to the central position of the
resulting spectrum).

2. Choqse the integration time (EW(Q(EH 75, 9 L ;wjjgg 4
requ"-ed 632817 m 300 |[um ||[150 [um {|[1500 [[em1 o (| w2,

3. Click on the Real Time Spectrum
Adjustment icon.

4. To stop the continuous readout, @
click on the STOP icon on the top
right hand side of the screen.

Spectrum Accumulation

This method allows spectra to be acquired with multiple accumulations and averaging,
and/or with coverage over extended regions.

Click on the Spectral Windows icon.

This allows you to define whether the
acquisition is to be over a single shot
window or an extended range.

The options from the drop down box are:
* SIMPLE = single shot

* MULTIWINDOW = extended range (1) i
» CREST = extended range (2) e

-

HORIBA JOBIN YVON ——

Explore the future HORIBA



Page 14

Acquiring a spectrum - continued

Simple

This method allows a single shot spectrum to be acquired, with user defined integration
time and averaging.

1. Click on the Spectral Windows
icon and choose SIMPLE from the
drop down menu.

2. Ensure the central spectrograph
position has been correctly
selected. : _
3. Choose the integration time ) khﬂp
required
4. Choose the number of
accumulations. )

5. Click on the Acquisition Options I
icon to select a cosmic ray (random _&-

spike) removal algorithm. See
page 24 below.

6. Now click on the Spectrum ﬁ
Accumulation icon to start the
acquisition.

7. The acquisition can be stopped at @
any time by clicking on the STOP
icon (top right of screen).

Multiwindow (extended range 1)

This method allows a spectrum to be acquired over an extended range, with a defined
integration time and averaging. The extended range is covered by taking a number of
individual single shot windows and ‘gluing’ these together. This procedure is fully
automated through the software.

1. Click on the Spectral Windows
icon and choose MULTIWINDOW
from the drop down menu.

2. In the  SPECTRAL  WINDOW
PARAMETERS section, type in the
Start (“From”) and Stop (“To")
positions. ’

3. Choose what COMBINING MODE
options are required (see below). )

HORIBA JOBIN YVON =)
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Acquiring a spectrum - continued

number of accumulations from the
tool bar at the bottom of the screen.

4. Select the integration time and (T(

632,617 nm 300 pm || 150 | pm

icon to select a cosmic ray (random

spike) removal algorithm. See
page 24| below.

6. Click on the Spectrum
Accumulation icon to start the
acquisition.

5. Click on the Acquisition Options 1 I

7. The acquisition can be stopped at @
any time by clicking on the STOP
icon (top right of screen).

COMBINING MODE

The basic operation of MULTIWINDOW acquisition involves the acquisition of a number
of discrete spectral windows, covering the chosen extended range. In order to simplify
the process, it is possible to instruct the software to combine the individual spectra
automatically, resulting in just one spectrum over the chosen extended range.

« Combination after acquisition — checking this box
will result in the individual spectra being Acsuisien mode. [Mutindonw 7]
automatically combined immediately after the [
acquisition. 3 o

T 1 D

* Remove combinated objects — checking this box L I I TS
will cause the individual spectral to be deleted i;;],z
following the combination process, leaving just " ndspendentsecumtion s
the final combined spectrum. \ e i

« Adjust objects intensity — in order to remove any TR
possible artefacts (such as steps) being / Qs [100 i
introduced into the combined spectrum, T e —— |
checking this box will cause the baselines of the e
individual spectra to be adjusted prior to [ —
combination, in order to give the best possible i 2
result.

* Overlap — this defines the overlap between the

individual windows, in pixels. A typical value of
50 will give good results.

Note that individual windows can also be manually combined after acquisition simply
be clicking on the COMBINE button. The Remove combinated objects and Adjust
objects intensity check boxes will still function.

HORIBA JOBIN YVON
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Acquiring a spectrum - continued

CREST (extended range 1)

The Continuous Rapid Extended Scanning Technique involves moving the grating 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.

3000

2500

w0 L » Offset individual spectra

1000 S »AEQF‘ )
Resultant spectrum

0 1000 2000 3000

Intensity (

Wavenumber (cm-1)

1. Click on the Spectral Windows
icon and choose CREST from the
drop down menu.

2. In the SPECTRAL WINDOW

PARAMETERS section, type in the P =
Start (“From”) and Stop (“To") CF;TWTW,I— >
positions. e
3. Set the ACCUMULATION NUMBER. A e
good starting value for this is 10, > Il e
but higher or lower values can be [T —
used as desired. For more S
information see below. i*
4. Set the SUB-PIXEL FACTOR to 1,
and SMOOTHING (%) to 0. Again, for
more information see below.

5. Select the integration time and
number of accumulations from the
tool bar at the bottom of the screen.
Note that the accumulation number
set here is in addition to the
CREST ACCUMULATION NUMBER
already specified.

HORIBA JOBIN YVON
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Acquiring a spectrum - continued

6. Click on the Acquisition Options 1
icon to select a cosmic ray (random A‘

spike) removal algorithm. See
page 24 below.

7. Click on the Spectrum lﬁ
Accumulation icon to start the
acquisition.

g

8. The acquisition can be stopped at @
any time by clicking on the STOP
icon (top right of screen).

ACCUMULATION NUMBER, SUB-PIXEL FACTOR, and SMOOTHING (%)

Accumulation number — this value represents the number of individual acquisitions
contributing to any particular data point in the final spectrum. The higher this number
the better will be the signal to noise, the smaller the step size, and the more pixel to
pixel averaging there is.

Sub-pixel factor — setting this number to anything other than one will cause the
spectrometer to step by an amount less than a whole pixel value. The result is to
increase the number of data points defining a band (ie, 2 = twice the number of data
points, 3 = 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.

6000
5000 sub-pixel =1

~ 40004
Bl

6000
5000 o

sub-pixel =4 3 o

30004

£ 3000
2
Z

2000 1 2000 4

10004 1000

0 0
T T T T T T
510 sis 520 525 510 515 520 525
Wavenumber (cm-1) Wavenumber (cm-1)

Smoothing (%) — this allows control over the algorithms used for the CREST sub-pixel
acquisition, and relates to the response profile of an individual pixel to light. Typically
this value can be set to 0.

Smoothing (%)=0  ——nry—"""7F—"—"7--------

Smoothing (%) = 100

HORIBA JOBIN YVON
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Acquiring a spectrum - continued

Separate spectral regions and independent accumulation times

As well as defining a complete extended range for acquisition, a number of discrete
ranges can be acquired, for example, 200-1000 cm™' and 2500-3500 cm-'. In this way,
only regions of interest need be acquired, and regions with no (useful) information can
be ignored, thus saving time. Additionally, the separate ranges can be acquired with
independent integration times, so that the resulting signal to noise can be optimised for
each window.

1. Click on the Spectral Windows
icon and choose MULTIWINDOW or
CREST from the drop down menu.

2. Check the boxes in the SPECTRAL
WINDOW PARAMETERS section to
select the number of individual
windows required, and type in the
Start (“From”) and Stop (“To”)
positions for each region.

(i) Spectral Windows

Acquisitior

3. For CREST Set the ACCUMULATION sclralw'lndw Parmelels ectial Window Parameters
From To Time: From To Time:
NUMBER, SUB-PIXEL FACTOR and w0 o e
SMOOTHING (%) values. w50 [2000 emd 1 s & [500 2000 emd [T s
pe (2500|000 emd 1 | (0 300 emd I s |
Note that for  MULTIWINDOW e arl |
vaUiSition the aUtomatiC Combine ‘ [ Independent acoumulation times OR [ Ingspendent accumulation imes
function does not operate when it-’whwnwmei ‘rtf«bi:i_nglw?
.. . . Combination atter acquisition GrbiTEtE & Er Seaurstian)
acquiring discrete spectral regions. W e b e s ™ Reroving corminated abjacts
H [ Adiust objects intersity = E st olects ntars
Howe_ver, the regions can be R . D/(F\
combined manually after Rr— CRESTpaamon——————\
acquisition, by clicking on the L — e )
- ekl fleiep e UD-plxEl ractor .
Com bl ne bUtton . Srmstiiing Facten(#] ’7 Smaothing factar (%) 0 /’
Cerbite Close B 5‘ e Tlose

4. If independent accumulation times
are required for the individual
regions, check the Independent
Accumulation Times box, and set
the integration time for each region.

5. Set the number of averages in the == e e rsse s e e
toolbar at the bottom of the page = 9 . .0 Ao Dy
p g - |£32.817 | m 300 pm (|[150 m ||[1500 emd = | @

6. If using independent accumulation mE—  ——
times for each region, it is useful to ., =
set the intensity scale to “counts ©
per second” (via the OPTIONS menu
in the toolbar).

. A -]

gil

HORIBA JOBIN YVON
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Acquiring a spectrum - continued

7. Click on the Acquisition Options w
icon to select a cosmic ray (random
spike) removal algorithm. See
page 24 below.

8. Click on the Spectral lﬁ
Accumulation icon to start the
acquisition.

9. The acquisition can be stopped at @
any time by clicking on the STOP
icon (top right of screen).

Note that the automatic combine function does not operate when acquiring discrete
spectral regions by MULTIWINDOW, but the regions can be combined manually after
acquisition.

For other acquisition functions which can be used in conjunction with those discussed
here, please see the Other Acquisition Functions section on page 24.

HORIBA JOBIN YVON

Explore the future HORIBA



Page 20

Acquiring Mapped Images and Profiles

Introduction

With suitable accessories on the LabRAM, it is possible to acquire XY mapped images,
and line (X or Y), depth (Z), time and temperature profiles.

The principal of these measurements involves acquiring an array (2D or 1D) of spectra,
with each spectrum acquired with a particular varied parameter (for example, position,

or time).

Variation Description Hardware requirement

X and Y position map motorised XY stage

XorY position line profile motorised XY stage

Z position depth or Z profile motorised Z stage/piezo

X, Y and Z position volume motorised XY and Z stage/piezo
Time time profile no accessory required
Temperature temperature profile heating/cooling sample stage

In all cases, the spectral array (3D for volume, 2D for map, 1D for depth, line, time, and
temperature profiles) is saved as a single file, allowing fast and easy analysis of the
data.

The example image below shows the point by point nature of a Raman mapped image.

(i Image_VYideo ] =10f x|

600 700

geasns
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Explore the future HORIBA



Page 21

Acquiring Mapped Images and Profiles - continued

Setting up a mapping/profiling experiment

With suitable accessories on the LabRAM, it is possible to acquire XY mapped images,
and line (X or Y), depth (Z), time and temperature profiles.

Hole:
.
o »

w

1. On the microscope select the |[™ . ™
objective to be used for the mapping L
experiment, and select the same
objective in the software.

300 |um (| [150 |y || [1500 emd |1 see ||,

Sik Spactio Tie—— — Options
=I 4 % e R 1600 >
9 ) P e a0 v

2. If an XY map, XYZ volume, or line a —
profile is to be acquired, obtain a
white light image of the sample, and
define the arealline to be analysed.

Discrete points across a surface (right
mouse click to add and delete points) T

Horizontal (X) ine ———» —

Vertical (Y) or sloped (XY) ine ——» =
Rectangular (XY) area — 5 E
Polygonal (XY) area —» i3

s

Circular (XY)area ——»

If a depth (Z), time or temperature
profile is to be acquired, simply
ensure that the sample is correctly
positioned beneath the microscope.

3. Click on the Acquisition Data E
Parameters icon in order to define
the mapping parameters. l

I?E"\ Acquisition data parameters

—U S Step—— — Wariation

Time ——| 513
Temperature ———|| T 5

X, Y and Z —>{ T

(Pixel binning of CCD) — || Fat | iais |1 [0 » [0 o
Cloze

HORIBA JOBIN YVON
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Acquiring Mapped Images and Profiles - continued

4. For each specific property, set up

" Daon't use
the experiment by clicking on the Qlisimdens
relevant icon. This will give you a (" Defined step
choice for how the parameters are
defined:

Don’t use — do not use that property

Defined size — defines the data

array size

Defined step — defines the step size

in's, °C, or um.

The examples on the right show an  Defined size Defined step

XY map set up, either by defined
size (indicating a final array of 20 x
20 points), or defined step (indicating

a step size of 10 ym in both Xand 'Y | ™= = w wr - . | o
directions). If size is defined, step [ wi 0 e o
will adjust accordingly, and vice - -
versa.

Area/Volume mapping

D EI i — 5y E4p Y@ For area mapping X and Y dimensions
- . .
need to be defined. For volume, define

[ ZM] the Z dimension as well.

Line profile
— —> Kf For horizontal line profile, X dimension is
defined only.
A For sloped line profile, X and Y
—> @'
""-- - dimensions are active, but size and step
are defined only through the X dimension.
Time profile —>» ¢t E’;} For time profile, define time only.
Depth profile — zﬁi For time profile, define time only.
] o ) )
Temperature profile —> T lﬁ* For temperature profile, define

temperature only.

HORIBA JOBIN YVON
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Acquiring Mapped Images and Profiles - continued

4.  (continued)
Further specific details:

For time profiles, the step size is in
seconds, and defines the time
between the start of each
acquisition. Note that the overall
acquisition time per data point must
be less than the step size.

For depth (Z) profiles, a negative
number in the variation box implies
moving the analysis point info the
sample (ie, -20 > 20 ym will move
20 ym below the start position, and
step its way up to 20 um above the
start position). The start position is
always defined as 0 pm.

For temperature profiles, a simple
ramp (ie, Defined size or Defined
step) doesn’t include a dwell
(equilibration)  time at each
temperature. In order to do this,
choose Arbitrary and click on Set
Up to define the required
temperature profile with dwell times.

4 Ceetup [D

" Dan't use ‘ T el
" Defined size £ *
" Defined step
(_Function

HORIBA JOBIN YVON
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Other Acquisition Functions

Cosmic Ray (Random Spike) Removal

The CCD detectors such as those used on the LabRAMs are sensitive to other forms
of radiation, and in particular to random events known as ‘cosmic rays’. These can
interfere with acquisition of spectra by registering as very sharp and strong bands in
the spectrum.

Since the occurrence of a cosmic ray is random, it is extremely unlikely that a cosmic
ray will occur in exactly the same part of the spectrum in two or more consecutive
accumulations. Hence, it is possible to use a simple algorithm to detect random
events in a spectrum (as opposed to constant features, such as a Raman peak).

In LabSpec there are two algorithms to choose from.

Multi accum This is the more robust algorithm, and works by comparing two (or
more) accumulations within an acquisition. If a random cosmic ray spike is observed,
the spike will be removed. For this algorithm to work, the accumulation number
(averaging) must be set to greater than 2.

Single accum This algorithm attempts to locate a spike in a single accumulation
acquisition (ie, accumulation number = 1), by analysing bands for sharpness (width)
and intensity. This algorithm needs to be used with care, for very sharp Raman
bands can easily be modified. However, the algorithm works very well when looking
at broad features (such as Raman bands of amorphous materials, photoluminescence
etc).

Note that both algorithms can be used for SIMPLE, MULTIWINDOW, and CREST, single
point, mapping, profiling etc.

1. Click on the Acquisition options
icon. w‘

2. Select which cosmic ray removal
algorithm to be used.

Speciio. Time Opiions

3. Ensure that the accumulation @ = %% . & & Nl <
. = a <a> 4“» <%> 1l®li T |

number  (averaging) for the . 0 | 130y [0t [T
acquisition is set appropriately:

Multi accum = 2 or more

Single accum > 1

HORIBA JOBIN YVON
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Other Acquisition Functions - continued

Autosave

The Autosave function (via OPTIONS in the menu bar) automatically saves each
spectrum/mapped image/profile immediately the acquisition finishes.

IEEIAutu Save

— Dption
Autosave on/off —» | || % Save object after acquizsition

Repeat an acquisition at— | | [ Repeat acquisition after SEE
defined time intervals.

— File
Farmat i# TSF { SPC 1 IT=T <«——File save format (isf =
standard labspec format)

Directory path for file — || Directony |
save, with auto suffixing

folder name (DD=day, DD TOMM Y

MM=month, YY=year) File name | <+—— File name for autosave,
with  auto  suffixing
e L (NN=number, HH=hour,
Close MM=minute).
HORIBA JOBIN YVON
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Other Acquisition Functions - continued

Autofocus

The Autofocus ensures an optimal focus is reached before an acquisition.

The Autofocus can work in three ways, depending upon the instrument configuration:
» Monitor total scattered light intensity with a pin diode — maximum = focus position

* Monitor laser spot size on video — smallest, brightest spot = focus position

* Monitor Raman intensity on CCD — maximum intensity = focus position

.

Click on the Acquisition Options icon =" . Check the box to activate the autofocus,
and click on the Autofocus button to set up the autofocus function.

— # scan device — Spike removal
{1Scanner  # Stage [ hulti accum.
Depth Image and r scan area [ Single aceum.
Int.enSIty Image — when @& Cursor — Manual — Responze comection——
using  autofocus _for I CCD response
Rama_n mappmg’ [EsEE [~ Spectral Apply
checking these boxes will " Manual  ® Auto S
” . — Trgger—————————
create additional images S i
i t gth s L —_ @ of Offset (in pm) to be
corresponding 10 e <\@+'1 b5~ Irerva applied to the calculated
focus depth position and mﬁrﬂ/ = o focus position.
the autofocus  diode merdty vakie [0 Edternal
intensity in order to give Depiimage [ - I
. ! , o
topographical information —» Interdty image | Refiesh time s
about the sample.
Cloze

If using the Z motor, set (i) Autofocus parame.... IS [S1 B3
the start and stop 0 :
— th — E
positions for the ( =F .ngme 3
autofocus movement, From |-100 Strict Force the software to use
together with the step size ™ Mat > either the Z motor or the
o T 100 otor
(all units in pm). > . = piezo for autofocussing.
Negative number implies Step |1 1520 /
moving the focus position ‘| Signal = —— i
further down into the ( ? ¢ y When using the CCD
sample i+ Diode Fram signal, specify  the
: spectral range to be used
I Wideo Ta ( (in whichever units are
i CCO Time currently set via
\ 7 OPTIONS in the menu
Use either the pin diode, Cl bar) and the integration
the  autofocus  video ﬂ time.

display, or CCD readout
for calculating the focus
position.
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Other Acquisition Functions - continued

Autoexposure

The Autoexposure function allows the software to automatically adjust the integration
time to ensure a good signal to noise. An initial acquisition is made, using the
standard acquisition time set in the hardware tool bar. The quality of this spectrum is
then compared to preset autoexposure parameters, and if necessary the acquisition
time is increased or decreased to fit the required limits.

The Autoexposure is activated by checking the box in the main hardware tool bar.

— Laser — Fils ~ Hole——— St Spectro.——

5 ei ﬁ’ Hi :
-« ||« [ 2 4#!*

1632.817 nm ||| 100 =|{{{300 ‘um ({150 ‘um ||]1500

ci-1

Once activated, click on the Autoexposure icon ;I to adjust the parameters.

IEEIAutD expo  |[M[=l B4

[% Saturation comtral
Threshald value  |3500

]

[3 Low level contral

Saturation control - sets the upper limit for acquisition eg. 9,500 counts. If this
limit is reached it will calculate the acquisition time required to bring the
spectrum below this threshold. A minimum time value can be set so that the
system does not try to continually adjust this ad-infinitum.

kirimal hime

Low level control - sets the values for low signals. The threshold value here
defines the minimum difference between the highest and lowest intensity data

Threshold walue  |2500

3500
&0

Desired value

k aximal time

Cloze

30000

25000

20000

Intensity (a.u.)

15000

10000

5000

points. With any measurement below this threshold value the software will
calculate the increased time required to achieve a suitable acquisition (to meet
the desired threshold value if entered) and set this as the resultant acquisition
time. Again, a maximum acquisition time is specified here, to prevent the
software attempting to make an infinitely long acquisition (for example, if there
is no signal.

---------------------------------------- Saturation threshold

Low level value

T
400

T T T T T T
600 800 1000 1200 1400 1600

Wavenumber (cm-1)

HORIBA JOBIN YVON

Explore the future HORIBA



Page 28

Other Acquisition Functions - continued

Extended white light video imaging

With a motorised XY stage on the LabRAM, it is possible to montage a number of
individual white light images together, in order to obtain an image from a much large
area than would normally be possible.

1. Set up the LabRAM for white light

illumination.
2. Ensu_r_e t_he correct objective is w 3 ﬂ il ﬂ e e
specified in the hardware tool bar. | 7= o |

3. In the software, click on the ‘_@_D
Extended video acquisition icon.

4. Set the parameters for the [EIEFEREEEEETETTIN_[C]x]
extended image acquisition. y .

Number of images = total number of [| Mumberofimages |3 o
images in X and Y dimensions to be || Massize[pix] 1024 1024

montaged- Owverlap [pix] 384 288
Max size (pix) = the maximum pixel size of || Tatalsize u] 187 1oy

the final extended image.

Help| Start | Claze |

Overla ix) = individual images are
overlapped in order to ensure seamless
montaging. Input the size of overlap
regions to be used.

Total size (um) = display of the total size of
the final extended image.

5. Click on the Start button to start the

acquisition.

Note that once an extended image has been acquired all the standard map/profile
experiments can be performed using this image.
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Section 3

The LabSpec Software for Data Analysis and Display
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Data Analysis Functions

The LabSpec software contains a wide range of data analysis functions, which are
briefly described here.

#=% Arithmetic

WEs
Allows spectra to be have a constant value added/subtracted, or be
multiplied/divided by a constant value.

Additionally, two spectra can be added/subtracted/multiplied/divided.

ig) Arithmetic Operation =] 3

Constant operation
Add/subtract and ——» ’7><= foo | xeom | ok |
multiply/divide by Tus obiec aperaion
constant value Ladi | s | [a | o | || 4—— Add/subtract and
ﬁtm—w‘ multiply/divide
Thresholding two SpeCtra
’7T: [5 %tommasimum Ok |

Lﬁ Baseline Correction

Allows removal of a background (eg, fluorescence) from a spectrum.

Degree of polynomial
to be used to
approximate baseline

i) Base Line Comection

— Baseline Dption v Type of baseline
Operation allows L Dimension | Freg =] T ag?r’;):;?r;;:/tlon: e(ggtta;
control of Degree 3 [ ;ﬁ goi}r:ts ie on a
ms_e:tmg/d](caletlng th s Palynom [] Dena\I [~ polynomial curve), or
oints rom e ’
gase”ne (Ins/DeI) Operation Ins/Drel ﬂ SEVE line segment (data

. o L e points  joined by

adding or multiplying Deviation % |05 straight lines)
by a constant value Attachment  # Yes ( Mo T | g
(+const, *const) and A

region (zoom). Note
that +const and *const
only work  when
Attachment is set to
No.

zooming in on a ‘

Attachment: Yes = data points forced to
attach themselves to the spectrum, No =
data points can be freely placed anywhere
in window.

Once the baseline has been correctly approximated, click on Sub to subtract
the baseline from the spectrum.
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Data Analysis Functions - continued

:‘ﬂ. Correction
Allows normalisation, zeroing, and correction of a spectrum.

Zeroes the spectrum (ie, subtracts a constant
value so that the lowest data point lies at
zero).

—[Ox
— Dptior:
Thr
Thesholdz) 5 | Y Zew |

Norma

5

— Reference objgct————————

dd
M" I \ Normalise spectrum —
4 ie, adjusts the intensity
Close so that the total

==

=

integrated area of the

spectrum = 100
Allows a reference spectrum to be used for

correction purposes. Activate the spectrum to
be used, and click Get.

In order to normalise to a particular band, activate a spectrum containing the
band, and click on Get. Adjust the two green cursors in the Correction
window to select the band to be used for normalisation.

Clicking on Norma will now normalise the active spectrum so that the
integrated area of the selected band = 100.

{i7) Correction

— Option
pen Th
Threshold(%) |59 .
~
Dimengion : Freq j Morma »
— Reference object Sub
Add
Ml
Div
Carr
400 A0l 200 1000 1200 1400 1600 Close
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Data Analysis Functions - continued

? Profile

Allows a series of spectra to be bundled together into one file — a spectral
profile. Examples of profiles include line analysis, time and temperature
profiles, analysis of a series of slightly differing materials etc. Compiling
spectra into one profile can simplify subsequent analysis.

In addition, a profile in the X or Y direction can quickly be generated from a
Raman mapped image using this tool.

Creating a profile from individual spectra

1. Open the Profile window.
2. Activate the first spectrum to be added to the profile.
3. Click on Add in the Profile window.

4. Repeat the process with additional spectra to be added into the profile.
5. Once complete, close the Profile window.
6. Three windows will now be open:

Spectral_profile — overlapped data of all spectra

Profile — the profile displayed according to intensities between
the three cursors (R, G, and B).

Spectrum — spectrum at current cursor position

Creating a profile from a mapped image

1. Place the map cursor in the correct X (horizontal) or Y (vertical) position to
select the precise row/column from which to create the profile.

2. Click on Horizontal to create a profile across a row of the map (X
dimension), or Vertical to create a profile down a column of the map (Y
dimension).

3. A new window will be created showing the profile.
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Data Analysis Functions - continued

A=21 Smoothing and Filtering

i
Allows a spectrum to be smoothed in order to reduce noise, and other filtering
algorithms (such as spike removal) to be applied.

Once the parameters are correctly set (see below), click on the Filtr button to
apply the algorithm to the spectrum.

Defines which dimension is being
smoothed/ filtered. For a single
point spectrum this defaults to
Frequency but for maps and
profiles, other dimensions can be
selected.

ifgh Filtr

— Mazk — Dptions

Dimension

Number of adjacent
Size E) < pixels to be used

Il
;I .
T Smmetty | o5 ] for smoothing/

2 4 0 1 5 filtering.
[ ——|

/ Feaf I—A
Display of adjacent
pixels. The weighted o vl [o7 | Close

contribution from each
pixel can be set if

required. Type of smoothingffiltering. For
spike removal choose Despike, for
a standard smoothing function,
choose average.

ﬁ Fourier Transformation

Applies Fourier transform processing to the active spectrum. Using the IFT
functionm allows particular frequencies contributing to the spectrum can be
removed (for example, removing high frequency can reduce the random pixel
to pixel noise apparent in a spectrum).

Allow real time refresh of

A spectrum with applied
DFT and IFT processing.

Process set up.
Apply DFT/IFT

processing ‘
S T S T T— Zoom function — input
OFF | T Fhier

value to limit how much
of the FID is observed
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Data Analysis Functions - continued

It E Peak Labelling and Band Fitting

Allows peaks within a spectrum to be quickly labelled, and for particular
bands to be fitted in order to accurately calculate band position, width,
amplitude and integrated area.

Peak Labelling

To activate the peak labelling algorithm, either click on the Search button, or
adjust the Height and Neighbour scroll bars. These two scroll bars control
parameters used within the searching algorithm for locating peaks in terms of
the peak size and proximity to other peaks. Adjusting these scroll bars will
allow the labelling to be optimised.

I"TE‘"I Peaks &k Bands

— Peaks zearchin - h
2arc
eight ;I _I ¢ > .

0

M eighbour ;I _I _’l ETp—
~ Refrezh *res Mo M
/ — Fitting _ Del | Clear the labels
Real time refresh of Iteration number |10 _ Clesr 41— from the spectrum.
labelling on the spectrum .  Save |
so that the effect of Dzl L Bands.. |
adjusting  Height and 1 1.5362e+08 B
Neighbour can be : | \
monitored. Ve ==

Label format I_ . |1_
[® Peak label  [* Band sum\

[ Band shape [ Attachment

Clode_|
~
/ Label format — allows the
number of decimal places
Check boxes allow the display to be controlled: to be set (1 = XX, 2 =
X.XX etc)

Peak label — display the peak label

Band sum — display the complete band sum used in the fitting

Band shape — display individual band shape for each labelled peak
Attachment — attach the peak label to the peak, or float at top of window.

Note: if a spectrum is saved with peak labels, the peak label information will
be saved with the spectrum for future reference.
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Data Analysis Functions - continued

AL

Band Fitting

1. Click on Func in order to define the
algorithm to be used for the band | =

fit.

Peak Labelling and Band Fitting (continued)

— Peaks searching

o = =l
Meighbowr <] | |
Refiesh /@ es [ MNo
— Fiting

Iteration number

Deviation

— View

L
[X Peak lahel X Band sum
1% Band shape X Attachment

Label format

¥ 1.5362e+08

2. Select the function to be used, and
add a baseline if necessary.

3. Click on the peak Label icon, and
mark which peaks are to be fitted.

(left click = add, right click = delete).

4. Once all the peaks have been
marked, click on Approx. and then |

Fit.

) Peaks & Bands

- Peaks searching
SIS =
Neighbour  «| _| |
Refiesh @ Yes ( No
— Fitting
Iteration number

—

Deviation

— View
H N
% Peak label % Band sum
% Band shape /X Attachment

Label foimat

(

10
1 1.5362e+08

Prohs ard Boreds

Fiere

e p— : [wlg g AT Topwie 1 (o

[ gvatal] 41421 T pbiv]

[arbrerilvalivi

[atsteolnrpaumsi 4T plwlel ate [

[ letepiepinsrdfe gl ctepe]

Lire fnecy Aald |

Foinom? [recryeeriipar 21 A |

jCre— eyl gl Zhecyeellpm 3 (e |
Chte |

5. The results will be displayed on the

screen.

Note: if a spectrum is saved with the resulting band fit, the information will be
saved with the spectrum for future reference.

Fit parameters:

Iteration number =
number of iterations of the
fitting procedure to be
completed before

stopping.

Deviation = if the 2 value
changes by less than this
amount, the fit procedure
will be considered
complete.

HORIBA JOBIN YVON

Explore the future HORIBA

{igh Peaks & Bands

— Peaks searching———————————————
Search
Height < | | =
Meighbour ;I _I _'l R
esLme
Refresh i® ez [ No Approx
— Fitting Del
Iteration number (10 Clear
Save
Deviation 1 Bands.. |
1 [1.5362e+08 Fume..
i ar...
Label format ,_ . ,1_
(% Peak label % Band sum
[% Band shape X Attachment Close |

Opens a new window
displaying the results of
the band fit for baselines
and peaks. (p=position,
w=full width half max.,
a=amplitude or max.
intensity, g=Gaussian
contribution, s=integrated
area)

Allows initial start
parameters to be
specified and/or fixed.
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Data Analysis Functions - continued

H% Band Integration

Allows a fast integration of a band area.

1.  Select the green pair of cursors

1
o

Mo 70
i \VN“‘M‘.,"#‘F I‘IL/J‘

2. If the cursors aren’t visible on
screen, click on the Cursor
normalisation icon.

%

3.  With the cursors on screen, click on
the Integral icon.

=3
<

4. The area between the cursors will |EEEE=ESTTs
be shaded, and the integration
results displayed.

The integrated area is divided into
two parts; the top section
(corresponding to the peak itself),
and the bottom section
(approximating background
contribution). The values displayed
correspond to the total integrated
area, and the area of the top and
botom sections:

I".E"'I Integral =]

Total = Top + Bottom

Integral values

Tatal 4714892
Top 748738
Bottorn | 396E10.5

Cloze
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Data Analysis Functions - continued

:ﬁ Object dimensions

Allows extraneous data to be removed from a spectrum/map/profile. For
example, if a spectrum includes data from 200 cm™' to 3500 cm-, but the
region of interest is only between 400 cm™ and 800 cm™, it is possible to
delete the data outside of this region.

1. Activate the spectrum.

2. Zoom in on the region that is to be
retained (‘extracted’).

3. Click on the Extract button.

fig Object dimensions

— Size & Limits ‘m.
Auwe  Size  From To —

Expand
F 1014 178381 |323.78 ;5::;

| 1101 193663

Cloze |

4. Note that this change is permanent
if the file is saved, so it is
recommended that the extracted
data is saved with a new file name.

The spectrum/map/profile can also
be rescaled in all dimensions by
manually typing in the new limits
and clicking on Scale. The effect of
this can be reversed by clicking on
Expand.
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Data Analysis Functions - continued

Object generation

Controls visibility and behaviour of cursor components for map and profile
analysis by cursor and models.

If a particular component is deleted by accident, it can be returned by
unchecking and then rechecking the particular box in the Object generation
window.

Iﬁéfflﬂhiect Gen... M= E

— Curgor procedures

Display R, G, B and G/B
components if checked

Cursors display intensity —»
without background

Display model result
components if checked.

ASCII multi-file save

&

Remove the individual
spectra once saved.

Fed intenzity (%
Green intersity %
Blue intensity [2
Green/Blus [x
Selection 2

Baseline » Mo | ‘fes

— Model procedures

Decompozitian
Decarvalutian

x| x| x|

Sum

Cloze

<+—Display  spectrum at

current cursor position

Mapped images of models
Model spectra in window
Model fit result in window

Saves all open files (spectra/mapped images/profiles) in text format.

Browse for save destination

Includes the
total number of
data points at

I"TE"'I Save spectra to ASCII files

Split a mapped
image / profile into
individual spectra if
checked (otherwise
data will be saved

the top of each
row/column

— Destination path : Y

Browse
~

|I::'xD acumentz and Sethingz

e

< Converzion options

in a multiple [ Femove obiects after zaving [ white object sizefs] Include X axis
column single file) [* Splt image(s] to specta [¥ wWiite frequency values < data (cm™,
[* Calurmnn spectra arentation [ Wwhite position walus nm...)
Save as columns of Save al Cloze
data if checked
(otherwise in rows)
Include point location information for mapped
images / profiles if checked. For example,
row/column will be headed by micron positions for
HOR'BAJOB|N Y\/ON Xand Y dimensions for a map
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Data Analysis Functions - continued

T Custom Units

Eharsell
Allows units other than cm™ and nm to be used. eV and kbar are preset, but
custom defined formulae can also be used.
) Custom units | _ =) =]
— Configuratian
B
Drop down box containing —» |E”*'f ﬂ|
custom units. . .
Urit riame |ev— This name will be
' displayed in OPTIONS in
— Functionz Flx) the menu bar.
1ay = |Mx <+—— X =wavelength in nm
Function defining the _
custom unit Tnm = Ak <«—— X = custom unit
— Waniablez
A 1240 B |
. . c | o
Variables used in the
function formulae above. |E | |F |
aF. Cancel

Note that whatever unit is chosen from the Custom Units drop down box will
be displayed in OPTIONS (in the menu bar).

Muilti

him
v -
= D

v Count
Countdzs

v Device bar
=[] stage

Auto zave. .
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Analysing Mapped Images and Profiles

Before any analysis is made it is recommended that the data is saved. In all cases,
ensure the window containing all the overlapped spectra (Spectral_Image or
Spectral_Profile) is highlighted, and save in the normal way.

A spectral image or profile is initially displayed with three active windows as below:

Spectral_Image (Spectral_Profile) Image (Profile) — the resulting
— containing all data of the Raman image or profile
image/profile /A -

WU H T B R

l-l--.—-u—-m—-\-—u...-‘...._».— [==1 /

Spectrum — the spectrum at the
current cursor position

Note: the following descriptions are based upon analysis of a Raman mapped image,
but apply equally to analysis of a line, temperature, time or depth profile.

Analysing with Cursors

The initial method for analysing a mapped image or profile is to use three cursors (R,
G and B) to define regions. The image is generated by displaying the spectral
intensity between these cursors. For example, in the above diagram, the image can
be seen to comprise three coloured regions, which correspond to peak intensities in
regions defined by the cursors.

The three cursors are simply selected from the three coloured cursor icons on the
bottom right hand side of the Spectral_image and Spectrum windows.

If one or more of the cursors aren’t currently displayed on screen, they can be
returned by clicking on the Cursor normalisation icon aﬂ: on the toolbar.

Using the cursors provides a fast method of getting useful information from the data.
However, in order to distinguish different components this method does require that
there are distinct, non-overlapping peaks which can analysed through the cursors.
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Analysing Mapped Images and Profiles - continued

Analysing with Modelling

With the modelling functionality, it is possible now to distinguish spectral components
that have a large number of overlapping bands, and look at the distribution of any
number of species (with the cursors, this is limited to just three — one for each cursor).

The modelling algorithms are based upon correlation fitting of known reference
spectra (the models) to the raw data. These model spectra can in fact be obtained
separately (ie, run spectra of known raw materials) or taken from the mapping data
itself.

1. With the map data open, click on m—
. b ecomposition
the Model icon on the toolbar and - {~ Linite seaich e
set if for Full search tree. © Fulseach ez

i Allowed negative values

2. If you wish to load in model spectra
which you have already acquired
separately, open up these spectra.

3. Activate the spectrum you wish to
use as the first model component.

If you wish to take this model
component directly from the
mapping data, use the map cursor
to find the spectrum you wish to
use, and then activate the raw data
spectrum (light blue) in the
Spectrum window.

4. Click on Get in the Model window.

— Decomposition

" Limited search tree

# Full szarch tree

5. A new window will open up which
contains the model spectrum. The
purple cursors define which region
of the spectrum is to be used for
the correlation fitting.

6. This process can now be repeated
as desired. Remember, if model
spectra are being taken from the
map itself, ensure the light blue
spectrum in the Spectrum window
is highlighted before clicking Get.
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Analysing Mapped Images and Profiles - continued

The Image window now contains both the information from the cursors and the
models.

If the data is in overlay mode (through FORMAT > VIEW in the toolbar), the image will
either display all the cursor intensities, or all the model intensities, but not both at the

same time. Which is displayed can simply be chosen by using the mouse to activate
any cursor indicator or any model indicator.

(i) Image: Point - [0] ]

~

} Cursor indicators (R, G, B and G/B)

6 . .
& } Model indicators

2000

1000

The Spectrum window now shows not only the raw spectrum at the current cursor
position but also information about the correlation fit.

The coloured legends in the top right hand corner indicator the contribution of each
component to the correlation fit to provide a match with the raw spectrum.

The coloured spectra displayed comprise:

Light blue = raw data Red, Green, Blue etc = models = Fit

‘i"l Spectrum: Point O] x| I

: ) <+— Raw data
Eror=14.3 V408 4— MOdel 1
- | «— Model 2
o | «— Model 3 etc
~ | «— Resulting fit
Results of fit

1000
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Analysing Mapped Images and Profiles - continued

Displaying a map of band position, width, area etc

The data contained within a mapped image or profile can be analysed by a band
fitting routine, and the results can then be plotted to give a map showing band
position, width, area etc. Such analysis can be of use when investigating changes in
phase, stress/strain in materials and other such applications.

1.  With the map data open, in the
Spectral_image window use the

zoom tool to select just the area
which contains the bands which are
to be fitted.

2. Click on the Data objects icon -
and then the Extract button, in ﬁ
order to remove all extraneous
data, and leave just the region of
interest. It is best that this
extracted data is now saved with a
different file name, so that the
original map with complete data is
not lost.

3. Open the Peaks & Bands window. 198

4. Choose the band function you wish
to use for the fitting procedure, by
clicking on the Func. button. A
baseline can also be added at this
point.

5. With a function selected, now select
the peak Label tool from the left ﬁ!}
hand tool bar.

6. On the Spectral_image window,
mark which peaks you wish to fit.

7. Click on Approx. and then Fit to
start the fitting procedure.

Note: this could take a few minutes
to complete for a large map.
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Analysing Mapped Images and Profiles - continued

8. Once the fit is complete, click on === —
Bands. [ men

Relnh @ Yes " No e |
Fetrg Dl
beston nuntes | Cou

"

u::w | B | o

- Bands p

9. A new window will open, containing A T T 4
details of the band parameters o e ) e
. . 1 plEEete | afEts | wirares | sfossme | sz |
result'ng from the f|t ® p13903 T alfisedtz [T wl:3® (T gl s [H3804
k|

These include information on the e
baseline (if present) and all the —
bands in the fit procedure. The

parameters are as follows:

p = peak position (cm™)

a = amplitude (max. intensity)

w = full width half max (cm-")

g = gaussian contribution (1=max)
s = integrated area of band

The band parameters shown are for
the spectrum at the current cursor
position.

10. Clicking on one of the parameter
labels will generate a new mapped
image, giving information about that
parameter.

i Band Parameters

Bands parameters

For example, a map could be
generated showing the exact peak
position of a band, according to the
coloured scale (for example, dark
regions > low wavenumber
position, bright regions -> high
wavenumber position).
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Data Display Functions

FORMAT in the menu bar allows a number of display settings to be adjusted.

Set the font used for axes etc. —» Fort.. Adjust  the  spectral  view
//(Iine,point, bar), overlay
View.. behaviour, superimposition of

Set the axes to be displayed, and —» Colors/Axes... data for mapped images
the colours of axes, gridlines and 30 option... |

spectra. Scale. ™~ Adjust 3D display of maps and

/ profiles.
Adjust the scale behaviour,

including fixed and auto scaling.

View
iig) View
— Display————— — Behaviour Overlay behaviour
Display type for spectra (line, |7 & ﬂ]ﬂﬂa i ’_ e ol ng'f:jQ'e, multi, and multi
point and bar) and images = & e 1] ] lled)
(2D, contour and 3D) R 4: . £
DR — Superpozition

Display all spectra,

Kﬁﬁf selection, 100% or
Superimposition of E— 25%)

— Imposzition

map/profile data onto white Sten) W =
light image. E E g St W -
Cloge |

Colours/Axes

Colors and axes M= E

‘ — fmes & Colors

Check boxes allow axes, L B
titles, and gridlines to be
displayed. Colour palettes {
allow their colours to be
changed if desired.

‘ B .

A |Wavenum|:uer [em-1]
Axis titles (default values are
shown)

by |Intensit_l,l [a.u]

Cloze
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Display Functions - continued

3D Option — only accessible when the 3D View mode is chosen (FORMAT>VIEW).

Note that the only single components can be shown in 3D display.

(i7) 3D Option & E3

— Mode

3D display mode <

r | — Angle

)42
Adjust the angle of the 3D
display. 1 % ER

5 ] o

Cloze
Scale
I"TE’I Scale
— Limits
( Awe Fram To Moma
Type the axis limits to Horizontal  |267.96  |243200 | e
be displayed and press < Vertical | | "y > Rescale the X, Y and Z
return. ; axes to display all open
Intensity  |0.04 1665955 | D spectra.
\
— Mode
( e Froper Large Fixed Auto
Choose between the Honzontal [ B X
scaling mode for the < .
axes. Y ertizal [ L L F3
Intensity [ [ [ [
. P. 4
/6:3& | \ ;

Rescale all spectra \ Auto scale
so that min and max
values are the same,

for easy comparison. ;
Used in conjunction with autoscaling, this Fix the scalg fo the
current displayed

limits the autoscaling behaviour just for S
. o P : . . limits.
increases in intensity, ie, scale will adjust if

intensity increases, but not if it decreases.,
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Other Functions

Multi

The Multi function (via OPTIONS in the menu bar) allows whatever process is
performed on the active spectrum to be performed on all open spectrum.

For example, if a constant value is added to one spectrum, with Multi selected, all
the open spectra will have that constant value added to them. This can be a useful
way to save a number of files — with Multi selected, a save dialog window will appear
for each open spectrum, in the order they are displayed in the Objects list.

Axe + Text

If this option is checked (via EDIT in the menu bar), data saved as text format will
include both the X and Y axis data. With this option unchecked, only the Y (intensity)
axis data will be saved.

v AxeseT et X and Y axis data saved as text format.

BoesrTeut Y axis data only saved as text format.

Copy and Paste

The standard Copy and Paste functions (via EDIT in the menu bar) are slightly
expanded in LabSpec.

COPY TEXT = copy the spectrum in text format (one or two columns of data) to
paste into another application (Excel...)

COPY PICTURE = copy the spectrum window as an image to paste into another
application (Word, Powerpoint...)

COPY DATA = as COPY TEXT.

XY(Z) Stage

By checking this option (via OPTIONS in the menu bar) an additional window will
appear in the hardware toolbar, showing information about the current XY(Z) stage

position.
= Fﬂﬂﬂ'l. um § Reset all coordinates to 0.
X&W oo §

b Copy XY stage positions to
i Scale Parameters window.

?4 ||1U f.:; window
Zq |I1IJ ‘ Disconnect / Reconnect
stage - allows manual

input of coordinate values.
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Other Functions - continued

Units

Units for the X axis can be specified as cm™', nm and custom, and for the Y axis units
can be specified as counts or counts/s. Via OPTIONS in the menu bar.

Custom units are defined and chosen using the Custom units icon W in the
toolbar — see|page 39 for more details.

More Objects

Up to 6 spectra can be chosen and activated through the coloured radio tags at the
edge of the spectrum window. However, More objects (via OBJECTS in the menu
bar) provides a full list of all open spectra, with coloured radio tag and file name.

(i) Objects [M[=] E3

v

2 50 4tk arder 5
#2150 4tk arder B
#3 5 4th arder 5

# Bad cosmic
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Other Functions - continued

Page Set Up

Page Set Up (via FILE in the menu bar) allows the print page to be configured,
including the spectrum itself, information from the acquisition, logo, and comments.

. . . Add spectrum .
Properties  (including P Note: to paste in an
]fr‘;?n";’ ar‘;‘g'g:;nt; ti:f)‘w’ Add text image/logo, use

' EDIT/PASTE PICTURE in
Add signature the main LabSpec
Add object I . menu bar.
Save print page Add file information
Adjust font
Delete object
el p £ - D x
& W Qb s E
Print
1200 1400 Faog Wﬂmﬂma;iﬁ:-}} 2000 2200 // 2400
HORIBAJOBIN YVON
Set &g Default Close
Use current set up Close window
as default
HORIBA JOBIN YVON
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Section 4

A Summary of Software Icons
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A Summary of Icons

Delete
ﬁ) Deletes active spectrum/mapped image/profile.

@ File Open
Open a file (spectrum, mapped image, profile, colour image, text, spc...).

o = | File Save

=88 Save a file (spectrum, mapped image, profile, colour image, text, spc...).

Cursor Normalisation

Bring the cursors back into window.

@ Rescale Window

Rescale the display that the entire spectrum (or all spectra) are displayed.

Print -

Print the current spectrum/mapped image/profile.

Information

Displays acquisition parameters relating to the active spectrum.

il
Spectral Windows —

Set the spectral range to be acquired (single shot, multiwindows, CREST).

*pS Arithmetic —
=3

¢ Add/subtract/multiply/divide spectra.

| ;: Baseline Subtraction —

Model and subtract a background from a spectrum.

HORIBA JOBIN YVON
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A Summary of Icons - continued

o ! Correction — see page 31

Zero or normalise spectra.

p Profile -

Create a profile from a number of spectra, or from a mapped image.

Filtration —

Apply smoothing and filtering algorithms to the active spectrum.

ﬁ Fourier Transform —

Apply DFT and IFT processing to the active spectrum.

Peaks and Bands —

Label peaks, and apply band fitting to spectra and mapped images.

integral - Bes page 3§

Calculate the integrated area between two cursors.

=

Palette

I

Adjust the colour/contrast/brightness settings for images.

Object Dimensions —

Extract a region of interest from the active spectrum.

"

Object Generation —

Control visibility and behaviour of cursors and models for mapping analysis.

Modelling — see page 41

Analyse maps and profiles using correlation fitting of model components.

Z &
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A Summary of Icons - continued

Video Readout — see page 11

Acquire a white light image of the sample.

Extended Video Acquisition —

Montage a number of white light images together for larger coverage.

Real Time Spectrum Adjustment —

Real time update of spectrum, with defined accumulation time — no averaging

Spectrum Accumulation —

Allows spectra to be acquired with multiple accumulations and averaging.

CCD Readout

Display the CCD image, with defined accumulation time.

Array Acquisition —

Acquire a mapped image, or line/time/depth/temperature profile.

Acquisition Data Parameters —

Set the parameters for an array acquisition (ie, step size, array size...).

Acquisition Options

FPEEEE 2SR

Set up parameters for autofocussing, line scan and cosmic ray removal.

Detector Parameters

Parameters for CCD detector read out — includes temperature read out.

sze  Scale Parameters — see pages 60 and 61]

Set parameters for calibrating camera image and laser spot on screen.

HORIBA JOBIN YVON
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A Summary of Icons - continued

@_Iﬂ Spectral ID — see separate user manual

One touch link to Spectral ID database searching module.

Save a batch of files in text format — for spectra, mapped images and profiles.

ﬂ ASCII Multi-file Save —

ey Custom Units —

klarse"  se custom units for X axis, including eV and kbar.

Stop Acquisition

Stop acquisition of spectrum/mapped image/profile.

Cursor

Use the cursors with the mouse.

Noise Filtration

Use the mouse to smooth a particular part of a spectrum.

Shape Correction

Amend a peak, or edit out a cosmic ray (random spike) with the mouse.

Zoom

o 7 0 & B

Drag out the area to zoom with the mouse.

Horizontal Shift

1

Shift the X axis with the mouse.

:I:F Vertical Shift
Shift the Y axis with the mouse.

HORIBA JOBIN YVON
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A Summary of Icons - continued

Intensity

Rescale the intensity scale with the mouse.

Shift

Shift the X and Y axis scales with the mouse.

Add Constant -

Add/subtract a constant value to the active spectrum.

Multiply/divide the active spectrum by a constant value.

Label - Fee page 34

Label a peak, or identify a band for band fitting.

Move Peak Maximum — see page 34

Adjust the position of a labelled/marked peak.

Fit Peak Width —

Adjust the band width of a labelled/marked peak.

!
@
[«
U! Multiply Constant —
\/
p
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Section 5

Maintenance and Calibration Procedures
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Calibrating the LabRAM

Before acquiring a spectrum, the LabRAM needs to be calibrated. This is a simple
procedure involving two software parameters

ZERO This is a number used to define the position of the zero order of the
spectrograph and can be thought of as the number of motor steps to
move away from a mechanical calibration sensor.

KOEFF This can be thought of as the number of nm moved per motor step.

Part 1 - Calibrating the Zero order position

1. Begin by selecting the grating you wish to calibrate and move the spectrograph
to zero order using the ﬁ icon in the Spectro. section of the hardware
toolbar.

Note that the two gratings are calibrated individually.
2.  Set the instrument up as follows:

. Hole = 300 um

. Slit = 150 um

. Turn on the white light by reflection.

. Ensure Camera beamsplitter is selected

. Change UNITS to nm (via Options in toolbar)

3. Now use the spectrum adjustment icon #g to take a spectrum adjusting the
acquisition time or white light intensity until the signal level is around 10,000
counts.

4. Press @ )

Use the RED cursor to measure position of the band, remember that it is highly
unlikely to read exactly 0 nm. The band should be within +/- 1 pixel of Zero.

The way to measure the nm value of a pixel is to slowly move the RED cursor
and watch the position value increment. The value of one increment is the
value of 1 pixel, e.g. For a HR with a 1800 g/mm grating 1 pixel = 0.02nm.

5. Ifthe band is not at zero open the calibration window using the icon M Now
adjust the ZERO parameter and watch the band position move, adjust until the
band is within +/- 1 pixel of 0 nm.

6. Resend the spectrograph to zero order and retake the spectra. This will make
sure that your calibration changes have taken effect. Check the zero order
position again, and if necessary, make further adjustments.

NOTE: The ZERO parameter should be changed in small increments e.g.
+5 or -5 at a time.

HORIBA OBIN YVON
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Calibrating the LabRAM - continued

Part 2 - Calibrating the Raman spectrum

NOTE: This part of the calibration can also be done using a known
emission line from a Mercury or Neon lamp.

7.  Now change the UNITS to wavenumber (cm') and move the spectrograph to a
position at which you can monitor the Si Raman band (520.07cm™).

8. Insert your standard silicon sample and focus the sample in the normal way.

9. Acquire a spectrum of the silicon sample (remember to remove the camera
beamsplitter and turn off the white light illumination) using the spectrum
adjustment icon g again - you should now be able to see the Silicon Raman
peak. Press @ .

9. Again use the RED cursor to measure the position of the band. It should within
+/- 1pixel of 520.07 cm'. If it is not within this limit then adjust the KOEFF
value to move the position of the band.

Adjust the KOEFF by a small amount only (start by changing just the least
significant digit), and retake a spectrum each time you change the KOEFF to
monitor the effect.

NOTE: If the KOEFF is altered by a large amount it is advisable to
recheck the zero order.

10. Once you are satisfied with the calibration, close the calibration window and
ensure that you save the changes when prompted.

i/ Calibration o]
e — |®
/ 00042923000 1 i
e | o Mfluo save
Zero and Koeff | — opiions p -] / .
values Test @ Hole (SR ol o @ Click here tr:o
save e
- ‘. — Spechr —_—
Sw Fum ,Um S:TDWL - current values
o > Seect [ Pl j in the boxes
— Confocal test 52 |540.08 (
Fiom To  Mumber 53 [585.25 =
Hoe [1 [so0 |z sa [z A\ Mfluo restore
G O CELC53. 50 ) € Click here to
Close reload the
previous Zero
and Koeff
values.
HORIBA JOBIN YVON

Explore the future HORIBA



Page 59

Changing Laser Wavelength

1.  Open the top panel of the LabRAM, and remove the dust cover, in order to
access the top optics.

2. Adjust/replace the items as displayed in the picture below:

Internal External
laser in laser in

If switching between two external
lasers, change over the clean up filter

If double notch/edge
filters are used,
change over the

Switching mirror - second filter

up = internal laser,
down = all external
lasers

Change the
notch / edge
filter.

Change the notch/edge spacer

Replace the dust cover, and close the top panel.

Ensure all the push-pull bars are correctly chosen for the particular laser
wavelength to be used.

5.  Adjust the laser wavelength in the software:

Filtr Haole i
PR R RS & |

632817 om || [100% =)/ 1300 pm |50 um |15[JE! cm-1 || sec ||l [

Las
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Calibrating the XY Stage Movement

1. Insert the graticule, and focus on the markings .

2. Ensure the same objective as is being used is g =
specified in the software. Fw ] «——
L0

3. Capture an image of the graticule

4. Using the “square/rectangle” mapping selection
cursor (selected from the bottom right of the
white light image), set the X dimension to match 20 40 60 80 If
exactly that of a known distance on the graticule. S i

5. In the scale parameters box input the correct X =zo
size. Having typed in the number, make sure
you press return, and then click “SET”.

Size [wy)

Centr [wy] i i
Scanner [L1] 124 =)l npix  Set
Amplitude St

Close

6. Repeat for the Y size (you may need to acquire
another white light image). Remember again to
press return having typed in the correct number,
and then click on “SET".

figf)Scale parameters

Size [xy) 100.7 B4.7 Set

[entr [ay] npis | Set
Scanner (L1 124 =) npix  Set
Amplitude Set

Close

7. This procedure needs to be repeated for each
objective being used (ie, 10x, 50x, 100x).

If you are using a macro lens/objective (x4, x5) it
is likely that the graticule will be too fine to use.
A simple ruler with 1mm markings should be
sufficient in this case.
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Calibrating the Laser Spot Position

1. Send the spectrograph to the reference diode ""- i "l é N
position by clicking on the right hand arrow. G | 5-,-@—_‘.;:

2. Open the confocal hole to 300 um.

3. Insert the standard silicon sample under the
microscope, and focus in the normal way.

4.  Turn off the white light illumination, but keep the
camera running.

5. On the main control box, turn the reference ..
diode on using the left hand switch (marked '
“‘diode”). [up =on down = off]

6. You should now see the red diode spot on the
camera image. Adjust the microscope focus to
bring the spot to a tight focus.

7. Close the confocal hole down to between 50 pym
and 100 ym (ensuring you can still see the diode
spot on the camera image). Adjust the focus
again.

8.  Stop the camera running.

9. On the still image centre a single cursor point

- Click on the discrete point cursor

- Normalise

HORIBA JOBIN YVON
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Calibrating the Laser Spot Position - continued

10. Drag the cursor square to the centre of the diode
spot (it is best to zoom in on the spot using the
zoom icon first)

11. Open the scale parameters box

12. Click on “SET” for the “Centr (xy)” row.

ﬁ;"\ Scale parameters

Size [y l— l— [

Centr [x.y] ’W ’291— npisd  Set
Scanner [l l— l— fipis | St
Bmpltude l— l— Set

Close

13. Click on “YES” to confirm the change to the waring x|

scale parameter.
@ Scale parametrs will be changed

‘ Mo | Cancel |
—”
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Installing LabSpec Software for Data Analysis

1. Double click on the “LabSpec4XX.exe” to start
the installation procedure.

2 The LabSpec Installation M

Weicome!

2. Click on “next”

This program installs The LabSpec.

Press the Mext button b start the installation.
You can press the Exit Setup buttan naw f you
do ot want to nstall The LabSpec at this tine

Itis recommended that you closs &l applications
whils runing this instalaton

Neit > Ext Setup

#2 The LabSpec Installation MEE

3. The Installer will automatically choose a location
to save the LabSpec programme files. Click on
“continue”. If you wish you can amend the file
location, and then click on “continue”.

Seieet Destination Directory

Please select the dictor where The LabSpec
fles are to be installed

C:ALabSpd14 Browse

Cantirie Canicel

4. The programme files are copied to the specified FETEEEEITE B
location. Copyiug Files

C\LabSpdaa\Configh\DAT Sscale.dat

[ T

Cancel
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Installing LabSpec Software for Data Analysis - continued

2 The LabSpec Installation

Searching Previous Version

5. The installer now searches for previously
installed LabSpec versions on the computer. If it
finds a previous version, it asks: “Would you like
to use the configuration files of the previous
LabSpec version?”

2 The LabSpec Installation

Using Previows Confleuration

Would you ke to se the configuration fils
of the previous LabSpes version 2

Click on “no”.

‘es No
5. The installation will be completed. Click on FEEEEEIE =
Finish Instailation

“Finish”.

The LabSpee has been successhily installed.
Click Finish to complete the installation,

Thank you

6. A Config window now opens. Click on m—— .
“treatment”.

Digngl
PR S—
N
. oow ]
PR T —
UNBNEL
TRa000RS 2T
II
o |

7. At the prompt, click on “OK”.
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Installing LabSpec software for data treatment - continued

8. Click on “Close”. - T=]
W GRans E ek
—
L aas
SR —
o oow |
P
UT00G-HSL
TEADOGHRS 212
R S
» Tresmert
9. When prompted, save the changes to the [FEmssmm
configuration file by clicking on “Yes”. P (S
SR R—
Labuan l
Ce—
\':) Tha cceiipaien at baan changed _{
'ﬁb Ho WI—{
GFEN
¥ Treabverd |
Lo |

10. A new folder labelled LabSpec 4.XX will appear @ j @ u@

on the desktop, containing the following icons. Config Sofware  LabSpec 416 Uninsal
e

Using Spectral ID and Ascii Dump with LabSpec data treatment software

Exit the LabSpec software.

. In the LABSPEC > DRIVERS directory on the hard drive, copy the files “toascii.dll”
and “search32.dllI” and paste these into the LABSPEC > PLUGINS.

. Click on “init” or “software reset” within the LabSpec folder on the desktop (and
click “OK” to confirm).

. Restart the LabSpec software — two icons for Spectral ID ( C%} ) and Ascii File
Dump ( ﬂ) will now be visible on the toolbar.
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Section 6

Contact Details
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Contact Details for Horiba Jobin Yvon

For further information in the UK please contact:

RAMAN SERVICE DEPARTMENT

For all enquiries concerning software, hardware, maintenance and service issues,
including lasers, heating/cooling stages, and other accessories.

RAMAN SALES OFFICE

For all enquiries about software and applications, upgrades, new accessories and
new instruments.

HORIBA Jobin Yvon Ltd.,
2, Dalston Gardens,
Stanmore,
Middlesex,

HA7 1BQ

Tel: 020 8204 8142
Fax: 020 8204 6142

HORIBA l(}BlN Y'\.\:.-’('\J USA: HORIBA Jobin Yvon Inc, 3880 Park Avenue, Edison, NJ 08820-3012, Toll-Free: +1-866-jobinyvon
- - Tel: +1-732-494-8660, Fax: +1-732-549-5125, E-mail: info@jobinyvon.com, www.jobinyvon.com
France: HORIBA Jobin Yvon 5.A.5., 16-18, rue du Canal, 91165 Longjumeau Cedex,
Tel: +33 (0) 1 64 54 13 00 Fax: +33 (0) 1 69 09 93 19, www.|obinyvon.fr
Japan: HORIBA Ltd., JY Optical Sales Dept, Higashi-Kanda Daiji Building, 1-7-8 Higashi-Kanda,
Chiyoda-ku, Tokyo 101-0031, Tel: +81 (0) 3 3861 8231, www.jyhoriba.jp
Germany: +49 (0) 89 462317-0, Italy: +39 0 2 57603050, UK: +44 (0) 20 8204 8142,
[All HORIBA Jobin Ywon companies wene fomery known as Jobin Yvon) China: +86 (0) 10 6840 2216
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