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Notification area 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Complete system start-up  
 
This procedure assumes all electrical components relating to the use of the inVia Raman 
microscope are switched off initially, and that the user has suitable knowledge of Renishaw’s 
WiRE 4 software. 
 
 
1. Turn on the system using the main on/off power button situated to the right hand side of the 

instrument. (the CCD camera will take ~ 20 minutes to cool to its operating temperature). 
 
2. Turn on the desired laser(s), and ensure all keys and switches are correctly set (please refer 

to the laser user manual for individual laser start-up procedures) 
 

Notification area 

• Progress bar indicating data acquisition progress 
• File signing when using 21 CFR pt 11 
• Sample location within video (XYZ values) 
• XY spectrum co-ordinates or XYi Raman image values 
• Laser interlock status 
• Instrument active indicators 
• Access to experimental conditions 
• Control of spectra from multi-files 
• Saving of spectra, profiles and images 
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3. The laser interlocks will not be activated until the WiRE 4 software has been opened. From 
point of lasing each laser requires at least 30 minutes to reach optimal pointing and power 
stability.  

 
4. Turn on the PC, and run the WiRE 4 programme. 
 
5. The software will prompt for a position check of the relevant motors. 

 
 

 
 

6. Choose the ‘Reference un-referenced motors only’ option, and click on ‘OK’. 
 
Partial system start-up 
 
Typically some of the components will already be on when the system is to be used, and therefore 
the start-up procedure should be modified accordingly. 
 
The following is an example of how the system might usually be found, and the correct procedure, 
in this case, to complete the initial start-up. 
 
Example 1 
The inVia Raman microscope is on, and the PC is on and the WiRE 4 programme is open. All 
lasers are off. 
 
1. Clear all data and windows from WiRE 4 (checking that no unsaved data is further required). 
2. Turn on the appropriate laser(s). 
3. Wait for the required time period for the optimum laser stability to be reached. 
 
Example 2 
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The inVia Raman microscope is on, and the PC is on and the WiRE 4 programme is closed. All 
lasers are on. 
 
1. Open WiRE 4 (there will be no prompt for motor referencing as the current state of the motors 

will be recognised by the software, and referencing is not necessary). 
2. The laser state will not change and all lasers will remain on. 
3. The system can be used immediately. 
 
Example 3 
The inVia Raman microscope is on, and the PC is on and the WiRE 4 programme is closed. All 
lasers are off. 
 
1. Turn on the appropriate laser(s). 
2. Run WiRE 4 (there will be no prompt for motor referencing as the current state of the motors 

will be recognised by the software, and referencing is not necessary). 
3. Wait for the required time period for the optimum laser stability to be reached. 
 
 
Having powered up all the system components, and waited for stability to be reached, the system 
is now ready to be configured. 
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TM003 – Sample viewing and configuration change WiRE™ 4.0 

 
This module details recommended procedures for: 
 

1. Viewing different types of samples using the Renishaw video. 
2. Selecting different laser / grating / CCD camera configurations within the inVia Raman 

microscope.  
 

Suitable knowledge of the WiRE 4 software is assumed in this document. 
 
 
Sample viewing 
 
inVia and inVia Reflex Raman microscopes typically consist of direct microscope sample viewing 
using eye pieces and/or a microscope video camera. 
 
The Sample review is opened from the View menu or short cut button. 
 
The Sample review contains: 
 

• Laser shutter control within inVia 
• Objective selection (not motorised) 
• Laser power control for viewing 
• Laser defocusing control for viewing 
• Selection control of Laser 
• Selection control of grating 

 
Where configured within inVia, additional controls for laser polarisation for viewing, and CCD 
detector selection may be available. 
 
 
 

 
 

Figure 1. inVia sample review 
 
In addition to these, the inVia Reflex Sample review contains: 
 

• Viewing control of eye piece and video (white light only) 
• Viewing control of video only (white light and laser) 
• Viewing control of internal reference laser focus 
• Illumination brightness (on/off and intensity) 
• Aperture stop control 
• Field stop control 

 
For inVia these options are all configured manually using the microscope. 

 

inVia shutter     Objective                                Laser power                                                        Grating 

Laser defocus                                                        Laser      
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Figure 2. inVia Reflex sample review  
 
 
Whether used manually or through the Sample review, the illumination control, A stop, F stop, and 
camera control are used together to aid focussing and sample viewing and generate high quality 
white light images of the sample. 
 
Focussing the sample is aided by F stop, white light focus, and laser focus.  
 
Typically the sample is initially viewed using a low magnification (e.g. 5×) objective. If the sample 
has features these can be focussed using white light. Closing the F stop will reduce the field of 
view and produce an octagonal ring. When the edge of this ring is sharp, the sample is nominally 
in focus. This is of particular use for featureless samples. 
 
The laser spot / line and white light are co-focal for most visible and near infra-red laser 
wavelengths. Therefore when the laser spot is in focus the sample is in focus with the white light. 
 
The sample focus can be checked by moving sample position and seeing an equivalent change on 
the video. Progress through higher magnification objectives, refocusing each time, until the 
objective to be used for data collection is reached. 
 
Achieving the best video image requires appropriate control of the illumination control and video 
settings for different types of sample (different colours and reflectivities). 
 
The closed aperture stop produces high contrast images at the expense of reduced illumination. 
For most samples the A stop should be closed to achieve the best image quality. The properties of 
the video can be controlled by the user to optimise exposure, and gain. Depending on the sample 
reflectivity it may be appropriate to use auto settings to achieve the best quality (note that under 
these settings the frame rate may reduce the responsiveness of the video). 
 
 
 
 
 
 
 
 

Video only (laser      Internal reference             Aperture stop 
and white light)           (video only)                         (A stop) 
 

Eye piece and video                
(white light only)                                      
 

Illumination  
(on/off) 
 

Illumination                               Field stop 
(intensity)    (F stop) 
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To change the video properties, right click on the video image and select Video properties. 
 

 
Figure 3. Video properties 
 
Under the main property page the user can apply image averaging to the video. This can reduce 
noise for dark/low contrast samples but may affect video responsiveness. 
 
The Capture filter properties contain the different camera settings. For the latest camera (Figure 4) 
set the gain to high (no auto) and adjust the exposure as necessary.  
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Figure 4. Video property settings 
 
 
Using auto exposure adapts the exposure based on the image contrast and brightness but may not 
be appropriate for all sample types, where the F stop is closed, or where auto mode continually 
hunts (does not produce a signle stable exposure value). In these scenarios turn off auto exposure 
from this dialogue. 
 
The size of the video window can be changed to balance the desired image resolution and image 
size. Select the Video capture pin button and choose a display resolution. Ensure the aspect ratio 
of the video is kept the same as this will otherwise affect the calibration of the video. 

 
Figure 5. Latest Renishaw video option 
 
 
Configuration selection 
 
The sample review shows the current instrument configuration (laser/grating) and also allows the 
configuration to be changed. 
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Figure 6. inVia Reflex sample review  
 
 
Changing configuration 
 
To change configuration The user must know the desired laser, grating, and detector they intend ot 
use for their analysis. Some combinations are not appropriate, and when attempting to collect data 
a message will appear to inform the user that this configuration is not calibrated (and therefore 
should not be used). 
 
When the ‘Laser’ is changed, several or all of the following will occur immediately on selection 
dependent on the system type: 
 
• Motorised beamsteer autochange (only if the motorised beamsteer mirrors are installed) 
• Motorised Rayleigh filter change (only if the motorised Rayleigh filter change is installed) 
• Beam expander autochange (all, although UV lasers are sometimes used with no beam 

expander) 
• Internal laser shutter autochange (all) 
• Internal silicon reference re-focus (Reflex only) 

 
The flexibility and upgradability of the Renishaw inVia microscope is such that the degree of 
automation desired can be gained from any previous configuration. Manual, partial automation, full 
automation, and full auto validation options are available.  
 
For inVia instruments without motorised Rayleigh rejection filter change, the user must open the 
instrument door (see instructions below for safe operation of the instrument door and laser 
interlock) and manually swap the Rayleigh filter for the new wavelength. Some instruments with 
motorised filter change may require manual filter change if all four positions on the mount are 
occupied and the new laser’s filter is not currently fitted.  
 
When the ‘Grating’ is changed, the relevant software changes are implemented, but no immediate 
mechanical change takes place. The grating used will affect the spectral range and the spectral 
resolution. The grating change procedure is identical for all inVia Raman microscope models. For 
instruments with more than two gratings, the user may have to manually remove and replace a 
grating to obtain the required configuration. Gratings may be mounted back-to-back and care 
should be taken in separating ‘pairs’ of gratings. Grating mounts are designed such that any one 
grating can only be mounted in one of the two positions (set during the system build phase). To 
manually add/replace a grating: remove the spectrograph cover plate, attach the grating dust 
covers, remove the gratings, separate, fit the new grating, remove dust cover and replace the 
spectrograph cover plate.  
 
 
Configuration change protocol 
 
1. Ensure all files and windows are closed (checking that no unsaved files are still required). 
 

Current Laser and 
grating configuration 
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2. Decide on the desired configuration. 
 
3. Change the ‘Laser’. (Note the laser change does not only necessarily change the laser 

wavelength, but is also used to select for example different Rayleigh filter types of the same 
wavelength, and the use of line focus with the same wavelength). 

 

 
 
 
4. On changing the laser a dialogue will appear prompting the user to change the relevant 

spectrometer lenses (if change is required). If this dialogue appears, open the instrument (the 
instrument laser shutter will be automatically closed), and carefully remove the appropriate 
lenses from their kinematic mounts. Replace with the new lenses ensuring that each is 
correctly seated. Close and re-lock the instrument door. 

 
Note: under standard use, opening the instrument door will trip all laser interlocks unless the 
instrument laser shutter, accessed from the sample review, is closed. If the interlock circuit is 
broken, close and re-lock the instrument door and reapply the laser interlock 
(Tools….Interlock…..Reset). 
 
 
5. Change the ‘Grating’. (Note that this should not prompt a lens set change, unless multiple 

gratings are configured for the same ‘Laser’). 
 

 
 
Of course, if the configuration already set is the same as that desired, then no configuration 
change is needed, and the above protocol can be skipped. 
 
 
Configuration change as part of a measurement 
 
The configuration can also be changed by editing the current measurement. This is useful when 
the user requires analysis from the same region of the sample but with different excitation. 

Use the Setup measurement button  to edit the laser and/or grating in the Acquisition tab (the 
laser power, exposure time and accumulations may also need to be adjusted for the new laser). 

Instrument laser shutter 
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Running this edited measurement may prompt the user for a lens change, if motorised lenses are 
not avialable.  
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TM004 – Measurement set-up and data acquistion 
 

WiRE™ 4.0 

 
The aim of this module is to detail the correct use of WiRE 4 to enable spectral data collection 
using the different measurement parameters available in conjunction with the inVia Raman 
microscope.  
 
 
Defining the type of measurement 
 
Measurements are used within the WiRE software to define the type of data collection. Several 
different types of measurement may be available to the user, depending on the exact configuration 
of the inVia Raman microscope. Measurements which are unavailable are greyed out. 
 
New measurements are accessed using either the menu (Measurement……New……), or the 
toolbar arrow. 
 
 

 

 
Figure 1 Toolbar new measurement access Figure 2 Menu new measurement access 
 
 
The different types of measurements which may be available are: 
 
• Spectral acquisition (standard spectral collection) 
• Filter image acquisition (collection of filter spectra and filter images) 
• Depth series acquisition (spectral collection at varying sample depths, Z only) 
• Map image acquisition (spectral collection at varying lateral sample positions and depth slices) 
• StreamLine image acquisition (high speed spectral collection at varying lateral sample 

positions with a minimised laser power density) 
• StreamLineHR (high speed spectral collection at varying lateral sample positions) 
• StreamLineHR 3D acquisition 
 
When the appropriate measurement has been selected, the set-up of that measurement will be 
automatically displayed. This module details the standard set-up tabs, consistently used 
throughout the different measurement types. These tabs are Range, Acquisition, File and 
Advanced. 
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Range 
 
The Range tab covers the basic settings for the scan such as the laser and grating to be used, and 
the type of scan to be performed. 
 

 
Figure 3 Range tab 
 
1. Grating scan type gives the option for two types of scan. 
 

• Static covers a range of about 200 cm-1 to 500 cm-1 either side of the centre, depending 
on the wavelength and the grating used. The desired centre can be entered in the 
Spectrum range box. A static scan is quicker to perform than an extended scan, but only 
covers a limited range. 

 
• Extended (SynchroScan) scans between the upper and lower limits entered in Spectrum 

range, and is used when a static scan will not cover the required wavenumber range. 
  
2. Configuration allows the user to select the laser, grating and detector to be used.  
 
3. The Confocality box allows the user to choose between high and standard confocal 

performance. The confocality defines the sample volume that signal is collected from.  Using 
the High confocality option reduces this volume increasing the spatial resolution but also 
reducing the total Raman signal 

 
Note the instrument is always confocal due to the optical layout. High confocal mode is not 
available in line focus or StreamLine imaging configurations. 
 
Acquisition 
 
The Acquisition tab allows the user to alter scan conditions such as the exposure time and laser 
power to be used. 
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Figure 4 Acquisition tab 
 
 
1. Exposure time is the time the detector is exposed to the Raman signal. Longer exposure times 

give a better signal-to-noise ratio in the spectra. The minimum exposure time for a static 
grating scan is 0.02 s. If the Extended option is selected in the Range tab the exposure 
defaults to the minimum required: 10 s. There is no maximum exposure in either case.  

 
2. Accumulations is the number of repetitions of the scan. The accumulations are automatically 

co-added, to produce spectra with better signal-to-noise ratios. Using several accumulations of 
a short scan can be preferable to performing one long scan. For example: 

 
• If the sample has a high fluorescence background, a long scan will saturate the detector, 

whereas several short scans will not. This allows an improvement in the single-to-noise 
ratio. 

• If cosmic ray removal is used, two extra accumulations are performed. So if the scan 
consists of 10 accumulations of 10 seconds, then two extra 10 second accumulations 
are performed. If the scan consists of one 100 second accumulation, then two extra 100 
second accumulations will be performed, which is clearly more time consuming. 
 

Generally it is preferable to conduct longer exposures when possible as each accumulation 
adds readout noise from the CCD to the collected spectrum. 

 
3. Objective indicates the magnification of the objective being used. Better signal-to-noise is 

usually obtained from higher magnification objectives, as they give a higher power density at 
the sample. The box is greyed-out. The value reflects the value set in the Sample Review 
window.  

 



TM004-02-A Measurement set-up and data acquisition 

 
 

 4 

4. Laser Power is the percentage of maximum laser power that will be used for the scan. Higher 
power will give a better signal-to noise ratio, but can damage some samples, depending on the 
laser used.  

 
5. Cosmic ray removal removes random sharp peaks due to cosmic background radiation. The 

cosmic rays are eliminated by automatically obtaining three spectra and taking the median 
average of the three. 

 
6. Restore instrument state on completion is used to automatically restore the instrument to the 

state it was in prior to collection (as defined in the Sample Review). This function applies 
largely to inVia Reflex Raman microscopes where there is a greater degree of motorisation.  

 
7. Close laser shutter on completion forces the laser shutter to be closed after data collection, and 

will override the Restore instrument state on completion checkbox (recommended when 
performing imaging experiments). 

 
8. Minimise laser exposure on sample will close the laser shutter when data is not being collected 

during a single measurement (e.g. temperature ramp measurement) 
 
9. Response calibration will collect data using a pre-defined transmission profile normalising the 

instrument response. 
 
10.  Live imaging allows Raman images to be defined and subsequently viewed during data 

collection. This feature is used in conjunction with Map image acquisition and StreamLine 
image acquisition measurements only. This option requires the user to know the expected 
changes within the Raman data or have pre-collected reference spectra of specific 
components. (PCA and MCR-ALS options are not possible with Live imaging). 

 
 
File 
 
The File tab covers options for automatically saving the data. Either insert a filename or browse to 
a folder.  
 

 
Figure 5 File  tab 
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1. Autosave file saves the file to the file specified in File name directly after collection. Its use is 
recommended, as it removes the risk of losing data by forgetting to save it. The next dataset 
will overwrite the first unless the Auto increment checkbox is selected. Checking the Auto 
increment function will force the data to be saved each time this measurement is performed. 
The format will be filename, filename0, filename1, filename2…unless the original filename is 
appended numerically, e.g. filename1. 

 
 
Timing 
 
The Timing tab consists of two main functions: time series and sample bleaching measurements. 
The Time series measurement allows multiple spectra, with same instrument conditions, to be 
acquired with an identical period of time elapsing between each one. This function may be useful 
to monitor the lifetime of a biological sample, for example, by its Raman spectrum. Set the total 
number of spectra to be acquired in the first box ('Number of acquisitions') and the interval in the 
second ('Time series measurement settings'). A ‘profile’ can be created at the end of the sequence 
from the data. For example, the intensity at one frequency in the spectrum with acquisition number 
(time).  
 

 
Figure 6 Timing  tab 

 
Sample bleaching, also called photobleaching or photoquenching, is a phenomenon whereby 
fluorescence is observed to decrease simply by the having the laser incident on the sample. There 
are various mechanisms that part contribute all or in part to this effect. Setting a value in the box 
exposes the sample with the laser for a set time before the spectrum is acquired. The period of 
time may range from seconds to tens of minutes and will be sample and laser dependent. 
 
Software triggering is only required in special cases using external hardware. 
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Temperature 
 
The temperature series measurement tab is only available when suitable heating/freezing 
temperature stages have been installed with the appropriate WiRE feature permission. 
 
By default, the ‘use’ check box is unchecked. To activate the temperature series parameters, 
check the box.  
 

 
 

Figure 7 Temperature tab 
 

See module TM22 for instructions on the set up of temperature series measurements.  
 
 
FocusTrack 
 
To maintain the laser focus for spectral acquisition, for example, during time, temperature and 
mapping measurements, you may use the FocusTrack function. Refer to module TM6 for guidance 
notes. The 'Focustrack' tab allows the user to enable this function and specify how often it is used 
during the measurement. 
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Figure 8 FocusTrack  tab 

 
Advanced 
 
The advanced tab covers more specialised options for the measurement.  
 

 
Figure 9 Advanced tab 
 
1. Scan type is used when Extended scan is selected in the Range tab to select the type of 

extended scan to use. SynchroScan is recommended for most applications, as it does not 
contain the artefacts present in stitched scans. The Step option is included for samples that are 
very strong Raman scatters and might saturate the detector if the SynchroScan option, which 
requires a minimum 10 second exposure, is used.  
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2. Camera Gain switches between the sensitivity settings of the detector, and should usually be 
set to high. 

 
Camera Speed should be set to low 

 
3. Pinhole allows the user to set whether the pinhole is In or Out. The pinhole may improve the 

beam profile. The pinhole can be used to convert a line laser into a spot laser. This function 
only operates on systems with a motorised pinhole. Its primary uses are in those instruments 
with True Raman imaging and where the automated alignment functions are set up.  

 
4. Binning allows the co-addition of adjacent signal from pixels on the detector to improve the 

signal-to-noise ratio in extended scans only. However, excessive binning reduces the spectral 
resolution. Use values of 2 or 3 unless the Raman bands are naturally broad when larger 
values can be used. The default value is 1.  

 
5. Laser focus controls the use of the beam expander. 0% indicates the laser is tightly focussed, 

while 100 % indicates it is completely defocused by the beam expander. Defocusing reduces 
the power density at the sample, and so can reduce sample damage in sensitive samples, but 
reduces spectral resolution. Values greater than 0% are used for True Raman imaging 
measurements. 

 
6. Input polarisation is used in instruments with polarising filters to select the polarisation of the 

laser beam. The different Raman scattering response of a sample to different laser polarisation 
can be useful in assigning the symmetry of the vibrational modes involved. 

 
7. Image capture allows the user to specify the capture of a white light image of the sample 

before or after, or both for time, temperature or mapping measurements by using the Mode 
drop-down menu. Delay sets the time the camera is allowed to adjust its settings to the 
conditions, so that a good image is obtained. The default time is 2.5 seconds. The image 
capture feature applies to both inVia and inVia Reflex models. On the former, the user is 
prompted to switch the optics such that an image can be collected, then back again such that a 
spectrum can be acquired.  

 
When reviewing one-dimensional datasets (time and temperature series), the acquired video 
images are displayed in the top right frame of the Map Review window. If images were 
acquired (before and/or after) spectral acquisition, these images may be toggled / selected 
from the right-click context menu (Show video image…).  
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Figure 10 Map Review 
 
 



Renishaw plc 
Spectroscopy Products Division 
Old Town, Wotton-under-Edge, 
Gloucestershire GL12 7DW 
United Kingdom 

Tel 
Fax 
Email 

+44 (0) 1453 524524 
+44 (0) 1453 523901 
raman@renishaw.com 

  
www.renishaw.com 

 
 

TM007 - White light image capture, montaging and  
Surface generation 

WiRE™ 4.0 

 
This document aims to show the WiRE™ 4 user how to collect and save white light images and 
montages from the microscope camera, and set-up the Surface option. 
 
This training module covers the collection of: 
 

1. Single images -  Capture of optical video images 
 

2. Manual montages -  Capture of multiple manual video images to quickly and easily 
define mapping regions over very large areas 

 
3. Automated montages - Capture of multiple automated video images to easily define 

mapping regions over a variety of areas spatially connected to the 
white light view of the sample 

 
4. Surfaces -  Capture of multiple manual video images with XYZ positions used 

to define a 3D sample surface for subsequent image or data 
capture 

 
5. Surface and montage - Capture of multiple manual video images with XYZ positions used 

to define a 3D sample surface together with multiple automated 
video images for subsequent data capture (i.e. options 3 and 4 
together) 

 
Defining the field of view used for image capture 
 
The captured area can be reduced by selecting Live Video...Snap...Set-up. This new area is then 
used for single or montage image capture only. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

The black region represents the entire video 
area. Use the mouse to draw a region within 
this. The region within the orange box will be 
used for single or montage video image 
collection. 
 
Use Select All to collect from the entirety of 
the video area. 
 
Reducing the area can help to reduce any 
montage combining features resulting from 
illumination uniformity – this is somewhat 
dependant on the sample surface reflectivity to 
white light. 
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When capturing video images the objective selected in the sample review must matches the 
physical objective focussed on the sample. 
 
1. White light optical image capture (XY) 
 
A single image can be captured using the Live Video…Snap…Single option or the Snap video 
toolbar button (       ). A Still Image Viewer will appear with the video camera view captured. Right 
click in the Still Image viewer to add/remove crosshairs, axes and scale bar. Also right click to save 
the image as a bmp or jpg. 
 

 
Figure 1. Example single white light image (50× objective) 
 
 
2. Multiple manual white light image capture (XY montaging): 

 
Quickly and easily define mapping regions over very large areas 
 
Repeat the process described in 1, moving the sample on the motorised stage in XY to produce an 
area partially filled with white light images. The sample can be either moved freely using the track 
ball, or in a more grid-like manner using the XYZ stage control (typing spatial co-ordinates to move 
the sample known distances one axis at a time). 
 
As many or as few images as desired can be added by the user. This process is useful where a 
large area is required to define the mapping area, without the need to collect a large number of 
images over the entire area (e.g. a large area on a sample with no meaningful white light viewable 
features). 
 
The resulting montage will have black regions where no image capture has occurred (Figure 2). 
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Figure 2. Example manual white light montage (multiple 50× objective images) 
 
 
3. Multiple automated white light image capture (XY montaging) 

 
Easily define mapping regions over a variety of areas with a complete white light montage 
 
When performing imaging experiments over large areas it is often desirable to be able to compare 
the white light image of the sample area imaged with the Raman data. Where the Raman image is 
greater in size than the field of view of the white light image, a montage of these images can be 
created. It is also easier to define the image area from the montage. 
 

1. Focus on the sample with the objective to be used for the montaging  
 
Note this can be different to the objective to be used for collecting the Raman data but the 
sample should be flat for both if the image and collected Raman date are to be in-focus. 

 
2. Zero the co-ordinates using the Set origin button (       ).  

 
3. Set the correct objective in the Sample Review (this is reflected in the scale bar of the 

Video viewer).  
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4. Ensure the video displays the desired brightness and contrast to enable a uniform joining of 
the images (this will be dependent on sample type). A more seamless montage is often 
collected by opening the aperture stop and or field stop of the microscope. This is mounted 
on the Leica microscope for non-Reflex models and is accessed in the Sample Review tool 
on Reflex models.  
 
 
 
 
 
 
 
 
 
 
 

5. Select Live Video…Snap…montage or the toolbar button (        ) 
 

 
 

 
Several options are available in this dialogue: 

 
• X and Y start values are in micrometers taken from the current motorised stage position. 

 
• The user specifies the area in micrometers to collect the montage from. The X and Y 

distance of a single video image can be determined using the axes of the video viewer. 
 

Objective 
magnification 

Aperture stop 

Field stop 
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• The Set-From and Set-To options enable the user to move the sample stage to the extreme 
end points they require the montage to be collected from (top left and bottom right points). 

 
• Montage with manual Z enables the user to focus each montage image in Z (using the 

trackball) to also generate a Surface. 
 

• The dialogue also confirms if the montage will be collected using a pre-defined Surface or 
fixed Z height. 
 
 

Several options are available within Advanced: 
 

        
 

• The background removal option applies a post processing operation to flat field the 
completed montage. This can help remove any effects resulting from uneven illumination 
on the sample.  
 
This process is applied immediately on completion of the montage, it is also available to be 
applied anytime after the montage has completed (from the Image view right click menu). 
 

  Overlap, Settling time, and minimum clearance can all be adjusted. 
 
 

6. Select Run and the system will start the collection of the montage, automatically moving 
the stage and adding new frames to the image that appears in the Still Image viewer. The 
image will auto scale to fill the Image viewer size as new frames are added.  
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The still white light image can be saved from the context menu, Save to…, as a bmp of jpg. 
Saving as a jpg enables the image to be reloaded into WiRE and used to define Raman 
data collection in the same way as a montage, provided the sample remains on the HSES 
motorised stage and the co-ordinate system has not been reset (this cannot be done with 
bmp files). 

 

 
Figure 3. Automated white light montage (forty five 50× objective images) 

 
Multiple montages can be generated by adding a new Window (New…Window) after 
completing the first montage. The co-ordinates should not be reset between montages. 
This allows data collection from the different montages to be queued.  
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4. Multiple manual white light image capture (XYZ Surface): 
 

Used to ensure data collection or image capture occurs with the sample in focus 
 
The Surface option enables the user to manually define ‘in-focus’ positions for samples which are 
not level or flat. This process can enable: 
 

• Large in-focus white light montages to be generated based on the defined surface 
• Mapping data to be collected with automatic Z change based on the defined surface 

 
Initially a surface must be generated. 
 
Generating a Surface 
 
Specific objective properties (working distance (WD), depth of field (DoF) and diameter (D)) are 
automatically added to WiRE on installation, for standard objectives (5×, 10×, 20×, 50×, 50×L, 
100×). Other objectives need to have this information added manually if they are to be used with 
the Surface option (see Appendix 1 for this procedure). 

 
1. Position the sample on the microscope stage. The sample should be appropriately constrained 

so it is unable to move during Surface generation. 
 

2. Select Surface....New (         ). 
 

3. Set the correct objective in the sample review.  
The surface should be generated using the same objective that will be used for data collection. 
Lower magnification objectives, whilst having a larger field of view, will not enable the focus to 
be accurately set for higher magnification objectives normally used for data collection. 

 
4. Determine the area the surface will be collected over and set the XYZ origin if desired. 

 
Note: Setting the origin on a discrete and easily recognisable sample point can enable any 
generated Surfaces to be saved and re-used, even if the sample is removed from the stage. 

 
5. Navigate around your sample, modifying the focus and select add new point (        ). 

 
Move the sample in XY using either: 

• the XYZ stage control by typing values and selecting Go to  
• the high speed encoded stage (HSES) trackball  

 
Adjust the focus using the HSES trackball (DO NOT USE THE FOCUS WHEELS ON THE 
MICROSCOPE) 

 
6. Adding points (images) will build up the Surface. The images are shown in the Image mode, 

the Surface is shown in the Surface mode. These modes are accessed from the right click 
menu. You can also show the points defining the surface from this menu. 
 

A double left click on either the Image or Surface view (when the cross hairs are active) will move 
the sample to that point in XYZ. If this point is not in focus, focus the sample and add a new point. 
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Image points form the 3D surface using triangulation (linear interpolation). Producing a Surface for 
samples which are inherently flat but not level is therefore fast and easy. A large number of 
Raman samples consist of such a form. Where samples have more complex variations in sample 
height a greater number of points need to be added. 

 

 
Figure 4. Image view of Surface with points (red) 

 
In addition to the simple image view control, the image view can be changed in the following way 
from the right click menu: 

 
- Show points (View options...Show data points) 
- Show region available for defining the map area (Properties...Image tab...Surface edge) 
- Clear images 
- Select points 
- Remove points 

 
 
Double click on the image to move the sample to the selected surface XYZ point when the cross 
hairs are active. 
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Figure 5. Surface view of Surface (rainbow LUT) 

 
The Surface view can be changed in the following way from the right click menu: 
  

- Reset view 
- LUT colour and contrast (View options...Show LUT) 
- Top down view (View options...Top down) 
- Interpolation options for points beyond the defined Surface (Constant – default, or 

Linear) 
 
Double click on the Surface to move the sample to the selected surface XYZ point when the cross 
hairs are active. 
 
 
Using the Surface to collect mapping data 
 
The minimum spectral acquisition time which can be used with Surface to ensure correct sample 
focus is dependent on the rate of XY motion relative to the rate of Z motion. The rate of XY motion 
is dependent on the spectral acquisition time and X and Y step size. This relationship also varies 
with the mapping method. 
 
If the Z surface position cannot be reached in the available time during mapping data collection, 
the time is not delayed and the appropriate focus position may not be reached. This is most likely 
to occur where the acquisition time is very short or the rate of Z change is very high. 
 
The following example demonstrates map data collection on an X angled sample which is 
inherently flat. 
 
 
 
 
 

Z axis values 
/ µm 


