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Instrument summary 
 

 

The Olympus FluoView 3000 (FV3000) is a fully-featured laser scanning confocal microscopy 
system. It features a broad range of lasers for excitation across the visible spectrum, combined 
with GaAsP detectors to improve detection sensitivity. Scanning is controlled using 
galvanometers for high-quality imaging or a resonant scanner for rapid imaging of fast-moving 
events or samples. The system is equipped with a broad range of objectives ranging from a 4x 
air objective up to a 100x oil immersion lens. 

 

Location of the Olympus FV3000 

 

 

 

 

 

 

 
 

 

 

 

The Olympus FV3000 is located in room 214.00.13 in the basement of the Dunn School old 
building.  
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Software interface and configuring a layout 
 

The software will load up, as per the last session. Please do not customise this layout. 

 
To carry out a ‘standard’ imaging session – work through the tabs – left to right: 

• Ocular (allows viewing sample using the binoculars) 
• PMT settings (settings for PMTs, lasers, active channels, pinhole, etc.) 
• LSM imaging (settings for scan properties) 
• Series (allows collection of a Z- or time-series) 
• Acquire (specify image name, data directory and start data acquisition) 

Specific tabs will be discussed in the relevant sections later. 
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Viewing a sample down the microscope 
 

To view a sample down the microscope, you will need to use the Ocular Tab 

 

To view fluorescence (EPI Light Path) 

1. First switch the light path to the Ocular (microscope) by checking the Ocular radio 
button 

2. Open the EPI shutter by clicking the Open radio button 
3. Use the Touch Screen (press EPI1 tab) to swap fluorescent filters: 

2 = U-FUW = Blue emission (DAPI, etc.) 
3 = U-FBN = Green emission (Alexa Fluor488, GFP, FITC, etc.) 
4 = U-FGW = Red emission (Alexa Fluor568, 594, TRITC, etc.) 
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To view bright-field (DIA) 

Ensure that both the TD Shutter and Trans Lamp are set to On, and control the brightness 
using the Trans Lamp slider. 

 

Focussing on your sample 

A reliable way of finding your sample is to start with the objective as low as possible (turn 
focus wheel away from you to lower the objective). 

If you are using an oil immersion lens, apply a drop of immersion oil directly to the objective 
(you must not touch the objective lens with the oil dropper rod). 

Bring the objective up to your sample using the course focus until it touches the drop of oil. 
Using the fine focus wheel whilst looking through the eyepiece (with either EPI or DIA 
lightpaths open), turn it towards you to bring your sample into focus. 
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PMT Settings: Selecting your dyes 
 

To set up the instrument for imaging the combination of fluorochromes on your sample you 
will need to click on Dye & Detector Select in the PMT Setting Tool window. This will open 
the following window: 

 

You should select the dyes you have on your slide from the Registered Dyes list on the lower 
left. Double clicking will add that dye to the list on the right hand side (titled Phase 1 in this 
instance). 

By default, the software will always give you a transmitted light image (Channel ‘TD”). If you 
do not wish to have a transmitted light image, you may select it in the list and Remove it. 
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PMT Settings: Setting up confocal 
 

Image-specific settings are made in PMT settings; these should be optimised for each 
sample/at the start of your imaging session. An explanation of settings follows: 

 

Mode: VBF (variable band filter) or Lambda; if imaging samples normally, use VBF. 

Average: Set the averaging mode to None, Line or Frame (the number of Times for 
averaging is set in the number box). 



dunn school
bioimaging facility

 

 

 

Sequential Scan: None (simultaneous; fast but increased cross-talk), Line (channels switch 
between lines) or Frame (channels switch between frames). 

Dye and Detector Select: Described above in Setting up the confocal section. 

Phase buttons: These will appear if you are using multi-phase imaging and can be pressed to 
switch between phases. 

Confocal aperture: This displays the pinhole size in μm and the slider below shows how this 
corresponds to aperture in terms of the Airy Disk. Auto will set the aperture to 1 Airy Unit, 
or you can drag the slider to adjust or type in a number to the Airy Disk x… box. The size of 
your Z slice will be displayed in the Information tool window (which may be elsewhere on 
the screen) as the Z size under Optical resolution. 

 

 

Group buttons: These show how the different channels are allocated to different groups. 
Normally a single channel (CH1, CH2, etc.) will be allocated to their own group. Where you 
are collecting transmitted light images, this image/channel will be allocated to a specific 
group. In this instance, ensure that the laser line required for the transmitted image 
matches that of the laser line for the fluorescent channel. 

Laser ND Filter: A 10% transmission neutral density (ND) filter can be selected to reduce the 
intensity of the laser at the sample; this may be helpful if you have a bright sample collected 
in the High Sensitivity Detectors, and gives you finer control over laser intensity. Note that 
all lines will have the filter in place if selected. 
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Channel specific controls 

The channel can be activated/deactivated by clicking the CH# checkbox. The pseudocolour 
and dye name is also displayed, along with the Phase (e.g. P1, P2, etc.). The Phase can also 
be switched here by clicking P1 or P2, etc. 

Sliders can be used to control: 

Laser intensity (wavelength indicated) 

HV (High voltage; commonly termed “Master Gain” on other manufacturer’s systems): 
This should be set according to your sample whilst using the Hi-Lo look up table (LUT) (see 
later). Ideally keep this value less than ~720V 

Gain (commonly termed “Digital Gain” on other manufacturer’s systems): This is a signal 
multiplier and in most applications should be left at 1.000 

Offset: This sets the black level in your image and, like HV, should be adjusted according to 
your sample whilst using the Hi-Lo look up table 

Each channel can be manipulated individually using these controls 
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LSM Imaging: Setting up the confocal 
 

Settings relating to the properties of the scan and your image are adjusted in LSM Imaging: 
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Scanner: 
 
Type: Set to Galvano (galvanometer (“normal”)). 
 
Mode: OneWay (single direction scan).. 
 
Speed: Scan speed adjustment slider (time given as pixel dwell time). 
 
Image Size: The ratio aspect and frame size/number of pixels in your image. 
 
High voltage correction: This will self-adjust the High Voltage (gain) settings to compensate 
for changes to the scan speed. Leave this On 
 
The window will display Pixel, Line and Frame scan times depending on how you have set 
the above 
 
Area settings 

Rotation, panning in X and Y and zoom factor can be adjusted and will be displayed here. 
Note that zoom should be used to correctly set your pixel size for Nyquist sampling (2.3x less 
than the optical resolution of the system). 
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Imaging in XY, XYZ 
 

When you have set up your dyes and found your sample, you can start imaging. The controls 
for imaging are found in the centre of the screen above the Live image; they are Live, Livex2 
and Livex4. 

 

Live, Livex2 and Livex4 will give a continuous fast scan until manually stopped. Live will scan 
every line in Y, Livex2 every other line and Livex4 every 4th line (thus Livex4 is the fastest 
scan you can achieve). 

 

 

To find your sample 

1. It is often easier to start by focussing on one channel; to do this, deactivate all but 
one channel in the channel tick boxes in PMT setting (e.g. leave just DAPI) 

2. Start scanning by pressing Livex4; this will start a fast scan 
3. Set the laser power of the channel you are imaging to ~5% (no ND filter in place) and 

set the HV to ~700 
4. At this point you may also need to adjust the focus whilst scanning, so adjust using 

the fine focus 
5. This should allow you to see your sample on the screen and fine adjustments to 

improve the quality of the image can now be made 
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Setting ‘Intensity settings’ for your image 
 

To collect the most information possible, you will need to adjust laser power, HV and 
Offset; these will allow you to fill the dynamic range of your image. 

1. Select Hi-Lo at the top of the image (right-most icon above the image); this will give 
you a look up table that displays white (saturated) pixels as red, black (zero value) 
pixels as blue and everything in between as a grey scale 

2. Whilst scanning, use the laser power and HV adjustments to find the point at which 
you see a few red pixels across your entire image. If you see large areas of saturated 
pixels, reduce the laser power, whilst finer adjustments can be made with the HV 

3. At this point, further reduce the HV until no red pixels can be seen 
4. You now need to set the Offset; this sets the black point of your image, i.e. at which 

point the low intensity signals are black in your image. Adjust the Offset up or down 
until you see a few blue pixels across your image (typically in the background). 

5. Press Hi-Lo again to revert back to a colour LUT 
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Example images 
 

 

 

Laser power and/or ‘HV’ set too low 

Image is dark. Correct by increasing laser 
power and/or HV 

 

 

 

Laser power and/or gain set too high - 
many saturated pixels 

Data is lost when pixels are saturated. 
Correct by reducing laser power and/or HV 

 

 

 

HV set too high – excessive noise in the 
image 

Try to keep HV no higher than 720 and 
increase laser power if this is not 

detrimental to your sample 

 

Offset too high – many black pixels 

Low intensity signal is lost and image is 
clipped. Correct by decreasing the offset 
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Good image 

 

No saturated pixels are seen and the darkest areas are very close to zero; this makes full use 
of the dynamic range of the image 

 

Setting these correctly is vital to collecting good 
quality data! The image can be adjusted post-

acquisition if required, but saturating or clipping 
images means the quality of your data is 

compromised. 
 

Repeat this process for each of your channels, activating/deactivating channels in PMT 
settings as necessary. 

When you have optimised the settings for all channels, you then need to acquire your data. 
Make sure all channels are reactivated in PMT Settings, then set up the acquisition in the 
Aquire Tab: 

 

 

 

 



dunn school
bioimaging facility

 

 

 

 

 

 

Acquire: Capture your image:  
 

 

 

 

1. Leave the saving directory as default ‘D:delete_without_warning’ folder 
 

2. Type a name for your image in the box below; this example is called Test_20x 
 

3. Press the LSM Start button; the system will now take (and save) an image file for you 
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The image will now appear as a new tabbed image in the main imaging window: 

  

The image can be displayed a Tile (all channels plus merge) or Single (just merged) image. 
Different channels can be toggled on or off by pressing the corresponding buttons. 
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Collecting an XYZ image 
 

You will need to set the range of your Z stack first in the Z Section window 

 

1. Register the origin (i.e. your current focal place) – this is essential! 
2. Whilst scanning (often with one channel and Livex4 for speed), focus through to the 

bottom of your sample using the fine focus wheel. Then click Register on the left, 
near Start. 

3. Adjust the focus to the top of your sample, then click Register on the right, near End. 
4. Stop scanning and activate all required channels. 
5. In the Series tool window, switch On Z: 
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In Acquire, set your save directory and type in a filename. Now press LSM Start. The system 
will acquire your Z stack. When finished, the system will flash the following buttons: SERIES 
DONE or APPEND NEXT. For a Z stack, press SERIES DONE. 
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File information 
 

LUT and file properties 

If you wish to view/change look up tables (LUT) and view/reuse the file properties, click on 
the > icon at the top left of the image. 
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This reveals more information to the left hand side of the image. You can adjust/change LUT 
and view the file Property (properties).

 

To “resuse” settings from one image for subsequent images, click on this icon in Property. 
This will load all scanning parameters (image size, averaging, speed, confocal aperture laser 
power, HV and offset values, etc.) into PMT settings. 

 

 

 




