
 

 
 

Leica SP5 X Operating Instructions 
 White Light Laser and Resonant Scanner 

 
System Overview 

 

 
 



Start the system 
 

 
 

1. Turn On the Arc Lamp.    
2. Switch on button pad, from left to right: 

         PC Microscope, Shutter Power, Laser Power 
         Then, turn on the Laser Emission Key. 

3. Log into the computer with your KCCI account. 
4. Start the system software by double-clicking the 

‘LAS AF’ on the desktop. 
5. Click ‘OK’ on the Leica software to continue. 

Initialization will take 2~3 minutes.  
 

 
 
By default, Configuration should be machine and   

                            Microscope Stand should be DMI6000. 
 

6. Record the starting time at the KCCI website.  
 

Resonant and conventional scanners 
cannot be used at the same time -  
to use the Resonant scanner for your 
experiment, check the box.  



Important Notice 
 
Please notice a Keck Center staff if any microscope function goes 
wrong before you are trying to fix it by yourself.  
 
Lasers and Arc Lamp cannot be turned on within 30 minutes right 
after they are off.   
 
If you know somebody is going to use the system after you (from the 
signup page), please ask the KCCI staff to shut down the system!!!  
 
 

Shut down the System 
 

1. Make sure that all lasers are switched off in the software by 
unchecking the laser boxes in the “Configuration-Laser” panel. 
Rotate the laser emission key to the ‘Off’ position. 
 

2. Export your data to TIFF images if necessary.  
Close the software.  

 

3. Record the ending time and submit the usage time. 
 

4. Copy your data to the K drive for your data transfer. 
 

5. Shut down the computer from the software. 
 

6. Switch off the Shutter Power, Laser Power and PC Microscope 
(after the computer is completely off).  
Note: If Argon laser is used, make sure you don’t hear any 
sound from the cooling fan before you switch off Laser Power. 
Usually, this cooling process takes about 5 minutes right after 
you turn off the laser from the software  
 

7. Remove your sample and clean the objective lens.  
 

8. Turn of the Arc Lamp. 
 

 



State the laser(s) in the ‘Configuration’ panel 
 

 
 
 

Define the image depth in the ‘Configuration’ panel 
 

 

In the “Configuration” panel 
Click the “Laser” icon. 

Choose  
Image Depth:  
8-bit: 0~255 
12-bit: 0~4095 

White Light Laser: 470~670 nm 

Only check the laser you will use 
405 Diode Laser 

Argon Laser: 458, 477, 488, 497, 514 

For Argon Laser, use the 30% combined 
output level unless specially authorized.     

For quantitative 
imaging, 12 bit 
data acquisition 
is recommended. 

In the “Configuration” panel 
Click the “Settings” icon. 



Select the objective lens in the “Acquire” panel 
 

 
 
 

Load your imaging method 
 

NOTE: The method must be set up by the KCCI staff and 
you must be trained by the KCCI staff to use the method.  

 

 
 
 
 
 
 

 
 

 
   
     
  
 

Click and choose the objective 
NOTE: Please make sure the immersion of the objective. 

The easiest way of loading a 
method is to open a previously 
saved image (‘lif’) under the 
“Acquire-Experiment” and 
then click the ‘Apply’ button. 

If you use Sequential imaging and the 
KCCI staff saved the sequential imaging 
method for you, you can click the ‘seq’ 
icon under “Acquire-Acquisition” to 
open the ‘Sequential Scan’ panel, and 
then click the ‘Load’ button to load  
the sequential imaging method. 



Mount and Observe Sample 
Make sure the scanning is stopped before going to the ocular.  

 
Lift the Pillar to set your sample on the stage.  
NOTE: we suggest you clean the lens before installing 
your first sample. Please remember to add immersion 
oil/water if it is required by the lens.   
Operate the microscope manually,  
through the buttons on the Front Panel 

 
 

  

 
 
 

 
 

 
 
 

 
 
 

NOTE: Please remember to select a filter 
cube first before pressing the “Shutter” button 
to observe your sample through the eyepiece. 

Adjust field 
diaphragm using 
the buttons on 
the left side: 

Focus using the Focus 
Knob on the right side,  
or the SmartMove 
remote control module. 

Right 
Side 

NOTE: You can only 
switch between Fine and 
Coarse focus by pressing 
buttons on the SmartMove 
remote control.   



Image Acquisition  
 
Now, everything is under the “Acquire” panel. On the left side, there are 
two subpanels – “Experiment” (where you can see the acquired data) 
and “Acquire” (where you operate your image acquisitions).  
 
 
  
 
 

  
 
 
 
 
 
 
 
 

 
 

 
 
Click Live to display the image.    
Once the setups are finalized, click 
Start to acquire images. You will see 
different numbers of Image Panels 
depending on how many PMTs you 
select. The last one is the overlay. Click 
“1:1” to view an image in its original 
size. You can find out whether your 
image is saturated or not by using the 
Green(0)-Blue(Sat) LUT or clicking the 
Histogram Icon to see the image max, min and pixel value under the 
cursor.  NOTE: You need to click an image panel to activate the dial controls for 
that PMT in the live imaging mode. 

Set the Pinhole, 
usually the default 
(1 Airy Disk) is 
used for confocal 
imaging.  

The orientation of the 
acquired image may 
appear differently than 
the view through the 
eyepieces. This is 
dependent on the setup  
of the field “Rotation”. 

Set Line or Frame 
Average and Line or 
Frame Accu 
(accumulation) to 
accheieve better 
SNR for week 
fluorescence signals. 

Select the  
Imaging Mode 

Set the Image Size 

Set the Zoom 

 Overlay 



Tuning the laser(s) 
 

 
 

 
 
 
 
 
 
 
 
 

 

Tuning the PMT detector(s) 
 

  
 

Select the 405 /Argon laser for scanning: 
In the “Conventional Lasers” Panel, make sure the 
Laser Indicator (UV or Visible) lit is on.  
Turn the laser power up and then you will see the 
laser line shown in the spectrum. The figure on the 
right shows the Argon 458 laser line is turned on at 
the 30% power, and is ready for scanning. 

Select the exciation wavelengths from the WLL laser for scanning:   
Maximumly, eight wavelengths selected from the WLL can be used simutaneously. 
Two wavelengths have to be seperated by at least 8 nm.   
Click number 1~8 to select the excitation wavelengths from the WLL. 

Check the box and  
turn its power up. 
 

Make sure the WLL 
Shutter indicator is on. 

There are 5 fluorescence PMT 
detectors, two of which are Hybrid, 
one tranmission PMT detector. 
Double-clicking a detetor will 
allow you change the PMTGain 
and Offset.  HyDs should be 
operated in the standard mode 
unless a different mode is 
suggested by the KCCI staff.  For 
HyD, the Gain is digital and should 
be typicall set within 30 to 50.  

NOTE:  HyDs are very sensitive and can easily get saturated, causing 
the trouble to the sytem.  Get advice from KCCI staff for using HyDs.     



Save acquired images 
 

Your data is saved in a single file 
(*.LIF). This file may contain multiple 
image series (xy, xyz, xyt etc.) that you 
acquired whenever you hit the ‘Start’ 
or ‘Capture’ button.  
 

Save your experiment by right clicking 
it and selecting ‘Save Experiment As’ 
from the menu.  
 

 

Whenever a new image is acquired after clicking ‘Start’ or ‘Capture’, 
you can rename the current image (series) by right clicking it and 
selecting ‘Rename’ to give a proper name.  
 

 
Export acquired images to TIFF 

 

Right-clicking a ‘lif’ file will give you an option to export all images 
under the ‘lif’ file to the images in the TIFF (or another) format -  
all images can be exported once by one click.   
It is suggested export to TIFF in the raw data format.    
 

  



Take a Z-Stack 
 
 
  Choose the ‘xyz’ imaging mode. 
 
   
 

Open the z-stack panel:  Choose the Z-Wide option 
Use the two sliders  
(Begin and End) to define your stack. 
 
Step 1. Press the ‘Live’ Button and go to 
the top position of your stack. Click the 
‘Begin’ slider, which will then turn red, 
meaning that the ‘Begin’ slider is locked for 
the top position of your stack. 
 
Step 2. Press the ‘Live’ Button again and go 
to the bottom position of your stack. Click 
the ‘End’ slider, which will then turn red, 
meaning that the ‘End’ slider is locked for 
the bottom position of your stack.  
 
Now, your stack is defined.  

 
 
 
 
 
 
 

 
Define the z-step size, e.g. 0.5 um for taking 
image sections every a half micron.  
Then click ‘Nr. Of steps’ field and press the 
‘Enter’ key, you will see the number of 
sections to be acquired in your stack.   
 

Step 1 Step 2 



Take a Time-lapse 
 
2-D Time-lapse: Choose the ‘xyt’ imaging mode. 

 
 
 
 

 
 

Open the ‘time-lapse’ panel, 
 
Define the ‘Time Interval’, e. g. 1 m  
for taking images every 1 minute.  
 
Define the ‘Duration’, e. g. 2 h for 
taking time-lapse images for 2 hours. 
 
 

 
 
3-D Time-lapse: Choose the ‘xyzt’ imaging mode. 
 

Before setting up the time track, 
 the z-stack has to be defined.  
At each time point, the same  
defined z-stack will be acquired.  
 
Open the ‘time-lapse’ panel, 
 
Define the ‘Time Interval’, e. g. 5 m 
for taking stacks every 5 minute. 
 
Define the ‘Duration’, e. g. 5 h for 
taking time-lapse stacks for 5 hours. 
 

  


