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1. START-UP PROCEDURE 

1.1 Turning on the hardware 

 Turn on the fluorescence lamp 

 Switch on the green control buttons in the 
following order: 

A: PC/ Microscope  
B: Scanner  
C: Laser Power 

 Turn on the laser key D from OFF to ON 

 Login to the computer 
 
1.2 Starting the software 

 

 Double click on the LAS AF icon start the software.  
 

 
 On the starting screen, check that the configuration is OK (“Machine MP OFF” if you 

don’t use multiphoton laser). 

 If you need to use the resonant scanner, check the box Activate Resonant Scanner 

 Click on OK. 
 

 
 Decide whether the stage needs to be initialized. This is only necessary if you need 

to use the Tile or Mark and Find functions for the motorized stage (advanced 
techniques such as Multiple Field, mosaic, etc.). 

 
 
 
 
 
 



2. SPECIMEN OBSERVATION VIA EYEPIECES 
 
2.1 The microscope 
 

 
 
2.2 Selection of objective 
 

 Select the objective in the software.  
 

  
 

 Avoid switching manually the objectives, as you may inadvertently rotate the 
objective ring, or even worse, the objective itself. 

 
2.3 Mounting and focusing of sample 
 



 

 Lower the stage with the Z axis wheels on the stage knob (see image). 

 Place the appropriate immersion media  

 Put the slide up-side-down on the stage. Be very gentle, the stage is very delicate.  

 Position the sample over the lenses with the XY axis wheels and the Z axis wheels 
on the stage knob (either Fine or Course settings). 

 Focus your sample by moving the objective up with the Z axis wheels on the stage 
knob. 

 Start in the coarse focus mode and fine tune with the fine focus mode. 
 
2.4 Fluorescence 
 

 Choose a filter by pressing the appropriate 
 filter button on the front of the stand. 

 Open the shutter. 
 
 
 
 
 
 
 
 
 

2.5 Transmitted light 
 

 Click TL/IL on the left side of the microscope to turn on/off the lamp. Adjust the 
intensity using the INT buttons.  

3. SETTING THE CONFIGURATIONS FOR ACQUISITION 
 
3.1 The main user interface 
 

 Click on the Acquire tab to open the Microscope Control Window. 

 There are 3 portions to this window: 
 



 
 
3.2 Beam path settings 
 

 
 

1. Select the laser lines for excitation:  
- click on Visible to activate the laser, 
- activate the laser lines according to your fluorochromes, 
- adjust the laser intensity of the appropriate laser line by moving the slider 

up (start with a laser intensity of around 15 % for mean signal intensities). 
2. Select the Dichroic Beam Splitter (separates excitation and emission). 



3. Activate the detectors: PMTs (Photomultiplier Tubes) or HyDs (GaAsP Hybrid 
Detectors). 

4. Visualize the reference emission curves of your fluorochromes in order to get an 
idea where to detect your signals. 

5. Check for overlapping spectras of different fluorochromes. 
6. Set the detection bandwidth. Make sure that the edges of the detection window 

are at least 10 nm apart from the excitation lines. 
7. Choose a pseudocolor for each channel. 

 
3.3 Intensity adjustments 
 
The intensity of the image can be controlled by: 
 

1. The laser intensity 
2. The gain and offset adjustment of the detector 

 

 
 
 

 Start preview scanning by clicking on LIVE. 

 Enhance the gain to a value between 600 and 800 V until you see an image. By 
default the gain is on 0V (black screen) when you start. 

 Adjust the focal plane with the z-knob on the control panel until you see the 
brightest plane of interest. 

 Adjust gain and offset of the PMT (for the HyD only the gain can be adjusted). 

 Adjust the final intensity in the image by balancing the gain level and the laser 
intensity. 

 
  



To aid adjustment of intensities in the image choose the “glow-over-under” display option 
by clicking into the QLut icon (left border on right screen).  
 

 
 
In this display mode the saturated pixels (grey level 256 for 8 bit images) are represented 
in blue and the black signals (grey level 0) are shown in green. 
While scanning adjust the offset and gain so that there are a few green pixel in the 
background and some blue speckles in the object. The aim is to have the whole range of 
grey levels in the image. 
The gain of the PMT is normally adjusted to a value between 600 – 800 V and the one of 
the HyD to a value between 10 and 100%.  
 
  



3.4 HyD detector 
 
HyD detector provides: 

 Large Dynamic range 

 HyDs are very sensitive 

 Improved cell viability 

 High speed Imaging 

 Single photon counting 

 Low dark noise 

 Exquisite contrast 
 

Leica HyD has 3 modes of collection: 
1) Standard mode (most commonly used) 
2) BrightR (rarely used, non-linear gain applied to structure) 
3) Photon Counting Mode (good for quantitative imaging; works best with dim sample) 
 

 Choose the Standard mode. 

 Gain adjustment can go from 0-500. For best image quality with the HyD the gain is 
set to 10%. 

 Offset adjustment is set automatically in HyD.  
 
Do not use high laser with HyD detector. Because they are easily oversaturated first set 
the laser intensity at 1% before you switch to a HyD.  
 
3.5 Sequential scanning 
 
To minimize cross-talk between different fluorochromes each channel can be acquired in 
sequence. 
When setting the configuration for 2 or more fluorochromes, initially set for simultaneous 
acquisition and then switch to sequential. This will ensure that the dichroic beam splitter 
and detection gates will be consistent between the track. 
Switching the lasers and detection channels on and off is very fast whereas changing the 
dichroic and gates is much slower. Therefore, keeping the components the same between 
tracks will speed up the acquisition and give the option of switching tracks after each line 
(more ideal with respect to optimizing and live imaging than switching after each frame). 
 

 Click on the “seq button” in the Acquisition Mode window.  
 

 
 

 The Sequential Scan control panel appears now at the bottom of the left panel. 
 



 
 

 Define the number of successive sequential scans by clicking on the “-” and “+” 
icons. 

 Configure the sequence: define first channel as scan 1.  

 Create the configuration for the next channel. 

 You can add as many sequences you want. 

 Select the mode of scanning. 
 
Between lines: Only the settings of the laser lines are changed. The detection ranges must 
not overlap and are not adjusted between lines. Fastest method, lowest movement-
artifacts. 
Between frames: Maximal cross-talk prevention, complete changing of settings between 
channels, movement artifacts possible. Mandatory if the detection windows have to be 
moved between the sequences or if a detector has to be used multiple times. 
Between stacks: Speeds up the acquisition of z-stacks but might lead to movement 
artifacts and z- aberrations between channels. 
 

 Once your setting is done, click on “Capture image” to acquire one image, or “Start” 
if you want to acquire an image sequence. 

 
  



3.6 Optimization of scan parameters 
 
The imaging parameters have to be adjusted according to the requirements of an 
experiment. The acquisition panel controls the acquisition parameters and opens with 
certain default values. 
 

 
 

 

Parameters Default value Options 

Acquisition 
Mode 

xyz 
xyz (single plane xy image or a xy image acquired in a 
z-stack), xzy (front view),yzx (side view), xy(z)t (time 
course) and xyλ (spectral imaging). 

Format 
(pixel 

number) 
512 x 512 

It is the number of pixels in the image. 
A larger format can be chosen to reach a better digital 
resolution. By enhancing the format the pixel size 
decreases. For 2D imaging it is often worthwhile to 
increase the format to 1024 x 1024. To match the 
digital with the optical resolution choose the pixel size 
according to the Nyquist criterion. 
A larger format increases the acquisition time and 
hence the bleaching.  



Speed (lines 
scanned 

/sec) 
400 Hz 

It is the speed the laser travels. 
The Signal to Noise ratio can be increased by a slower 
scan rate, but a slower scan rate increases bleaching. 
Contrariwise increasing the speed reduces 
photobleaching but enhances the noise. 

Pinhole 1 Airy unit 

Normally the pinhole has not to be changed. 
Values >1 increase signal at the expense of increased 

section thickness and more out of‐focus light; values < 
1 may increase resolution, but significantly reduce 
signal). 

Zoom Zoom 1 

By zooming in detail view and resolution can be 
enhanced. The pixel size is decreased since a smaller 
field is imaged. 
Select “Zoom in” and define a rectangular ROI (icon on 
left side of right screen ) in the active image for the 
area you wish to acquire. 
For high resolution imaging optimal pixel size 
according to the Nyquist criterion should be ensured. 
Increasing the zoom factor decreases the area 
scanned and increases the rate of photobleaching. 

Average Averaging 1 

The sample will be scanned several times (line by line 
or frame by frame) and the average will be displayed.  
More averaging improves the image quality but leads 
to slower acquisition and more photobleaching. 

Accumulation Accumulation 1 
The pixel values of all scans are added up. 
For weak signals the intensities can be accumulated 
multiple times. Combine with averaging.  

 
3.7 High resolution imaging 
 
Resolution: the minimum distance between two points required to identify them as 
separate points. 
 
The resolution limit of a microscopy is determined by: 

 wavelength of light used for excitation 

 numerical aperture (NA) of the objective 
 
Resolution is calculated with the following formula: R=0.61λ/NA  
Example: R=(0.61x488nm)/1.4  

R=~200nm 
 
Nyquist Criterion: requires a sampling frequency of at least 2x the highest spatial 
frequency to accurately preserve the spatial resolution in the resulting digital image.  
 
For high resolution imaging optimal pixel size according to the Nyquist criterion should be 
ensured. The pixel size can be regulated by either zoom factor or image format. 
 
Optimal dimension of pixels: 2-2.5x the resolution limit. 
 
Example: R=0.61l/NA = (0.61x488nm)/1.4 =~200nm 

R/2 = 100nm  



R/2.5 = 75nm 
Optimal pixel size is 75nm-100nm 

 
 
4. ACQUIRING A Z-STACK  
 
4.1 Set the z-stack range 
 

 Open the z-stack window. The cube represents the specimen. The yellow plane 
marks the current z-position. 
 
 

 
 

 Choose z-Galvo. 

 Click on the Live button to being scanning. 

 Using the Z-position knob on the Smartboard, adjust the Z level with the wheel 
button to achieve the bottommost of your sample. 

 Click into the black Begin arrow (will turn red when fixed) to mark the start position. 

 Move again the Z position with the wheel button until you have reached the topmost 
part of your sample. 

 Click into the black End arrow (will turn red when fixed) to mark the ending position. 

 Click on Stop. 
 
  



4.2 Set the z-step size 
 

 Define the number of slices by either entering the number of steps, or by choosing a 
defined z-step size.  

 
By default the software calculates the optimal z-step size and slice number for high 
resolution (system optimized checked). However often such a high z-imaging frequency is 
not necessary. In this case define the number of images or the interval of a z-stack 
manually. 
 
Suggestion: Check the size of the optical section in the Pinhole Control Box and set the 
step size so there is some overlap (1/2 - 1/4). 
 

 
 
 
5. SETTING A TIME LAPSE EXPERIMENT 
 

 Set the Acquisition Mode to xyt (or xyzt for a z-stack combined with time series) 

 
 

 Set the time series parameters: 
 

 



- Time Interval: the time delay between images 
- Minimize: no delay 
- Acquire until stopped: time series will continue until manually stopped 
- Duration: time series will automatically stop after a set amount of time 
- Frames: time series will automatically stop after a specific # of images 
(frames) has been acquire 
 

 Click Apply 

 Click Start 
 
 
6. TO REAPPLY SETTINGS FROM PREVIOUS EXPERIMENTS 
 

 Open an experiment. 

 Right-click on the image name in the file list or the image window itself.  

 Open Properties and click on “Apply settings” at the bottom of the window. 
 
 
7. ADVANCED FEATURES 
 
Special software tools are available for more advanced applications: 
 

 FRAP: Fluorescence Recovery after Photobleaching 

 FRET: Fluorescence Resonance Energy Transfer 

 Live cell imaging 

 Tile Scan: scan multiple images of a scan field and stitch them together to a 
complete image. Like this you can get high resolution overviews. 

 Mark and Find: enables you to mark various position in x, y and z on the stage. This 
positions can be imaged in a time sequence or stacks can be assigned to the 
marked positions to automatize the imaging process. 

 High-speed imaging: bidirectional scan and resonant scanner 
 
More info on how to use these features can be provided upon request. 
 
 
8. SHUT-DOWN PROCEDURE 
 
Check schedule to see if someone is signed up after you.  
 
8.1 If there is someone booked after you… leave the system on for the next user 
 

 Save your images. 

 Slide down the argon power to 0%. 

 Lower the stage. 

 CLEAN THE OBJECTIVE!!!! These objectives are very expensive and are damaged 
very easily if not cleaned properly. 
To clean: 

· wipe off any oil on the objective with lens paper 
· use lens paper damp with lens cleaner to clean the objective 

 Record use in log the logbook. 



 Clear up the desk and the working area. 
 
8.2 If the next booking is later today (>1h) 
 

 Save your images. 

 In the laser configuration tab, uncheck all lasers except the Argon. Slide down the 
argon power to 0%. 

 Lower the stage. 

 CLEAN THE OBJECTIVE!!!! These objectives are very expensive and are damaged 
very easily if not cleaned properly. 
To clean: 

· wipe off any oil on the objective with lens paper 
· use lens paper damp with ethanol to clean the objective 

 Turn off the mercury lamp. 

 Record use in log the logbook. 

 Clear up the desk and the working area. 
 
8.3 If no one uses the system after you... turn off the system 
 

 Save your images. 

 In the laser configuration tab, uncheck all lasers. 

 Exit the program. 

 CLEAN THE OBJECTIVE!!!! These objectives are very expensive and are damaged 
very easily if not cleaned properly. 
To clean: 

· wipe off any oil on the objective with lens paper 
· use lens paper damp with lens cleaner to clean the objective 

 Shut-down the computer. 

 Lower the stage. 

 Turn off the laser key (Nº4, on the main switch board) from ON to OFF. 

 Keep the Laser power button (Nº3, on the main switch board) ON for at least 15 
minutes. 
IMPORTANT: the lasers must cool for at least 15 min before the green Laser Power 
button can be switched off. 

 Once the computer has completely shut-down, switch off the Scanner Power and 
PC/Microscope green buttons (Nº1-2, on the main switch board). 

 Turn off the mercury lamp. 

 Record use in log the logbook. 

 Clear up the desk and the working area. 

 15 minutes after shut down, turn off the laser power button (Nº3). 
 

9. IF YOU FACE SOME ISSUES. 
 
Do not hesitate to contact me if you have some problems or if you have any question: 
 
Marta Gai  
6424  
marta.gai@unito.it 


