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Starting the microscpe 

 

1. Check the microscope if everything looks clean and normal. If not, report it in the 
logbook. 

2. Start the system with the Main switch (marked 1. on the microscope panel) 

 
3. Switch the Systems/PC ON (marked 2. on the microscope panel) 
4. Switch the Components ON (marked 3. on the microscope panel) 
5. Switch ON the computer if it doesn’t start automatically 



 

6. Login to the computer with your account 
7. Wait 1 min so the system is fully booted 
8. Start the ZEN software 
9. When the ZEN is booted try to change from one objective to another manually and 

see if the ZEN software responds to the changes. If not, close down the program, shut 
down the PC, switch off Components-Systems/PC-Main switch buttons on the 
microscope panel, and start again the procedure from point 3. 

10.  If you want to use the followings, turn on: 
a. Argon lasers: small black box behind the monitor, turn on with the key at the 

back of the box 

 
b. Fluorescent lamp: switch on with the button on its control box (white box 

behind the mic. panel) 

 
c. Switch on the multiphoton (MaiTai) laser in ZEN. Wait 5 minutes till laser 

properties change from “ready” to “CW-lasing” into “mode-locked” 
accompanied by the sound of the prisms changing in the laser cavity. Cross 
check the laser wavelength shown in ZEN with the one shown on remote 
control. 

 
 



 

Using the ZEN software 

 

Locate tab 

Use the locate tab to focus onto the sample and to get a first overview with the eyepiece.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
To visualize your sample through the eyepiece or the LSM acquisition mode (confocal 

light path), don’t forget to gently pull out the dichroic mirror below the eyepiece! When 
this mirror is pushed in, the light is directed only to the NDD (multiphoton) detectors. 

                                     
                Mirror pushed in                       Mirror pulled out (stop at the click!) 

Turning the fluorescence lamp ON/OFF  

Switching between fluorescence 
channels 

Changing objectives 

Turning ON/OFF the 
transmitted (brightfield) 
lamp 

 

Changing the intensity of 
the transmitted 
(brightfield) lamp 

 



 

Acquisition tab 

This is the tab where image acquisition can be started and change the properties of the 
imaging. Always check “show all tools” here and for all the blue menus here. 

 

 

 
 

Laser menu: turning the 
multiphoton laser ON/OFF 
and check the power of 
the laser 

 

Acquisition mode: 
changing the quality of the 
imaging (resolution, image 
speed, averaging, dynamic 
range setup) 

 

Imaging setup: selecting 
the excitation and 
emission for the different 
channels. Choosing 
between simultaneous 
and sequential imaging 

Channels: controlling the 
excitation laser power and 
the gain on the PMT 
detector 

Starting/Stopping 
acquisition 

 
Experiments: activating 
advanced acquisitions 

 

Smart setup: quick setup 
for channels 

 



 

Smart setup 
 
Smart setup is a quick and easy way to create the settings for fluorophores and channels. 
Unexperienced users should start with the smart setup. Please note that smart setup might not 
working with the multiphoton laser so multiphoton channels should be setup manually. 

• Select your fluorophores 
• Select between simultaneous or sequential imaging. Fastest is simultaneous, 

best signal is sequential imaging (imaging all fluorophores in different tracks). 
 

 
 
 
 

Start/stop acquisition 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Find the focus 
in the sample 

 

Auto-adjust 
exposure 

 

Real time, fast, low 
quality live mode to 
find places in the 
sample, adjust the 
correct sample 
intensity and to set 
up Z-stacks 

 

Slow live mode to find 
places in the sample and 
adjust the correct sample 
intensity. The quality of 
the continuous mode is 
taken up from the 
settings of “Acquisition 
mode” menu 

 

Making an image 
(acquisition) 

 



 

Experiments 
 
A possibility to select advanced imaging methods such as: 

• 3D imaging (Z-Stack) 
• Time lapse imaging 
• Bleaching experiments 
• Tile scan (no stitching possibility exist for this instrument) 
• Imaging with specific regions 

 

 
 
 
Laser menu 
 
The only laser that can be turned on here is the multiphoton (MaiTai). All the other lasers are 
either always on (HeNe lasers) or turned on manually on a laser box (like the Argon laser). 
 

            
 
 
 
 
To turn on the multiphoton laser switch the MaiTai to ON position and wait till the laser is 
mode-locked. The properties can be monitored under the laser properties. 
 
 

 
 
 

Multiphoton laser is warming up 

 

Multiphoton laser is mode-locked, 
short pulse mode is activated, the 

laser is usable 

 



 

 
Imaging setup 
 
A tool to manually setup channels for fluorophores either is for simultaneous (two detector is 
activated for one or more track) or for sequential imaging (all fluorophores are in different 
tracks). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Changing between LSM 
(confocal), non-descanned 
(multiphoton with NDD 
detectors), or lambda mode 
(using the instrument as a 
spectrometer) 

 Emission profile for 
fluorophores 

 
Scanning windows for each 
PMT detectors 

 

Adding/removing tracks.  

 

Selecting excitation lasers. 
Visible lasers (Argon or 
HeNe) or multiphoton is 
possible under the “Invisible 
Light” 

 

Selecting the laser guide 
filters for the selected 
excitation lasers. 

 

Activate the brightfield (T-
PMT) detector for imaging 
brightfield in a separate 
simultaneous channel. 

 

Activating or deactivating PMT detectors. If 
more than one detector is active, then 
simultaneous imaging is ongoing. 

 



 

 
Imaging setup for using the NDD (non-descanned) detectors in multiphoton imaging 
 
When we use multiphoton setup, the signal intensity must be maximized, therefore NDD 
detectors are used. Don’t forget to push in the dichroic mirror below the eyepiece to direct the 
light to the NDD light path. Remember that multiphoton imaging is always simultaneous. 
 

 
 
 
 
 
 
 
 
 

Selecting and tuning 
the multiphoton laser 
to a desired wavelength 

 

Selecting the laser guide 
filters for the selected 
excitation lasers. 

 

Activating or deactivating the epi direction 
NDD detectors. Note that the order of the 
three NDD is not in wavelength order; 
always check which detector is activated in 
what spectral range (at the scanning 
windows).  

Adding virtual color to 
the channels. 

 

Activate the brightfield (T-
PMT) detector for imaging 
brightfield in a separate 
simultaneous channel. 

 
Activating or deactivating the transmitted direction 
NDD detectors (e.g. SHG imaging). Note that the order 
of the three NDD is not in wavelength order; always 
check which detector is activated in what spectral range 
(at the scanning windows). Don’t forget to pull out the 
metal knob at the bottom of the microscope to activate 
the transmitted NDD light path. 



 

Channels 
 
Here the intensity of the signal for the different channels can be adjusted. When adjusting the 
intensity for a channel be sure that the desired channel is highlighted and activated (checked) 
otherwise settings cannot be modified, or settings are modified for a different channel. 

 

 
 
 
 
 
 

 
Adjusting the correct intensity with the channels menu 
 
The best way is to adjust the correct intensity of a channel is to use the range indicator in the 
bottom of the image window. If range indicator is activated we see the lowest intensity pixels 
(pixel value: 0) in blue; and the overexposed pixels in red. The overexposed pixels are out of 
the detector range, their intensity information is lost. We must avoid seeing overexposed (red) 
areas. By changing (decreasing) the detector gain or the laser AOTF in the channels menu, 
we can move the overexposed areas into the range of the detector. 
Which one should we change, the laser or the detector? There are no rules here, both have 
advantages and disadvantages. If we use high laser power with low gain we see a good quality 
image with low noise, but we can bleach the sample, so as always COMPROMISE between 

Existing tracks and 
channels. 

 
Active lasers 

 

Digital gain: forget it… 

 

Existing channels 

 

AOTF control 
(“power”) for a laser 

 
Gain: applied voltage to the 
detector of this channel 

 Digital offset: change the 
background (darkest level) to 
the detector of this channel 

 

Pinhole: changing the thickness of 
the optical section. Click 1 AU to get 
confocal imaging. There is no pinhole 
adjustment for the NDD-multiphoton 
setup. 

 



 

quality and time/bleaching! Don’t use a default laser or gain settings, always change them 
freely to get the best image without ruining the sample.  
Note that if you change the pinhole, the signal is collected in a different Z range (intensity is 
changed), therefore new intensity adjustment is needed. 
 

 
 
 
 
 
 
 
 
 
 

Range indicator is 
enabled 

 

Intensity histogram 

 

Active channels 

 



 

Acquisition mode 
 
In the acquisition mode the quality of the imaging acquisition can be changed. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Selected objective 

 
Scan mode: spot, line or frame 

 
X-Y resolution: adjusting the X-Y 
resolution. If you are unsure, use 
the optimal button. For 3D 
imaging use 512x512 to save 
time/avoid bleaching. 

 
Scanning speed: go up with the 
speed to decrease, go down to 
increase the quality. No golden 
rule, it is sample dependent, if 
unsure try the sample with 
different speeds, and use the best 
for the real acquisition. Again 
COMPROMISE between time and 
quality, decide what is more 
important. 

 

Averaging: noise (random pixels) 
are removed with averaging 
process. Select the number of 
image to use for averaging (again 
time vs. quality!) and choose 
between line and frame 
averaging. 

 

Bit depth: select the grayscale 
level for the acquisition. Note that 
if you need to modify or re-
contrast the image, more bit 
depth is needed, so select 16 bit 
imaging. Otherwise 8 bit is usually 
enough. This doesn’t affect the 
imaging time, only the file size 



 

The image window 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Split channels 

 

Gallery images (stacks) for Z-stack 
or time lapse imaging 

 
Orthogonal projection for 3D 

 

3D rendering of a Z-stack 

 

Info and setting of the acquisition 

 

Histogram: use it for contrasting the 
image or check the intensity 

 

Activating/deactivating channels, 
give virtual color or LUTs to 
channels 

 

Range indicator: to 
see overexposure 

 

Reuse: Reusing the 
acquisition settings of an 

  

 

Crop: cropping (magnifying) an 
image. Go live mode and stop. Push 
crop button and adjust the 
interactive cropping tool on the 
image to the desired area. Go 
live/snap/start experiment to get 
cropped. 

 



 

Experiments – Z-stack (3D imaging) 
 
With Z-stack it is possible to acquire 3D dataset. There are two ways of doing Z-stacks, 
“first/last” or “center”. 
 
First/last: 
 

. 
 
 
When finished with the setup, push Start experiment (in the experiments menu) to start 
acquire the Z-stack. If Snap is pushed, only a 2D image is acquired at the current location. 

 

Diagram showing the stacks and 
first/center/last positions   

1. Go to Live mode, use the focus 
knob to find the end of the 
sample and push Set Last to 
select the end position of the 
sample where the last 2D stack 
should be made. 

 2. Go to the other end of 
the sample and select 
the position where 
the first stack should 
be made 

 
3. Select the number of 2D 

stacks. Two ways of doing it, 
either one can select Interval 
and type in the interval 
between two stacks or select 
the Slice and type in the 
desired slice number. If 
unsure, push Optimal button 
to not lose any information 
between 2 stacks. 

 

4. Optimize the pinhole for all 
the channels. Note that this 
only works for LSM mode. 

 
5. Set up gradient intensity for 

deeper samples (if needed) 

 



 

 
 

Center: 
 

 
 
 
 

When finished with the setup, push Start experiment (in the experiments menu) to start 
acquire the Z-stack. If Snap is pushed, only a 2D image is acquired at the current location. 

 
 

 

Diagram showing the stacks and 
first/center/last positions   

1. Go to Live mode, use the 
focus knob to find the center 
of the sample and push 
Center to select the center 
position of the sample  

2. Select Slice and give the slice 
number for the total range 
of the Z-stack. This will be 
divided above and below the 
center position. Select 
Interval and type in the  
desired interval between 
two stack. If unsure, push 
Optimal button to not lose 
any information between 2 
stacks. 

 

3. Optimize the pinhole for all 
the channels. Note that this 
only works for LSM mode. 

 

4. Set up gradient intensity for 
deeper samples (if needed) 

 



 

Experiments - Tiles 
 
It is possible to acquire tiles to get a bigger field of view of the sample. Note that no stitching 
module is purchased; therefore stitching of the tiles is not possible. However the tiles can be 
exported as a single .tiff file using the Contents of the image window – single plane of the 
export menu (for exporting see next chapter). 
 
 

 
 
 
 
 
 
 
 
 
 
 

When finished with the tiles setup, push Start experiment (in the experiments menu) to start 
acquire the tiles. If Snap is pushed, only a single image is acquired at the current location. 

 
 
 
 
 
 

Selecting the desired number of 
tiles in horizontal and vertical 
direction. The tiles will be added 
surrounding the current 
location. 

Rotating the sample if it is 
needed 

Overview of tiles 



 

Saving/exporting 
 
Data is not automatically saved after acquisition, it is only stored in the memory. It is 
recommended to save always after every acquisition. If an unsaved data is visible in the image 
window and Live/Snap/Start experiment is pushed, the unsaved data will be overwritten. 
Check BioVis guidelines where to save/export your data. Saving anywhere else is not allowed 
and all data will be removed from unauthorized locations. 
 
There are two ways of saving: 
 

• Save the entire data with all the settings. It is recommended to always save the full 
data first. Later if the data file reopened, all the imaging settings can be reused by the 
Reuse button. Note the data file is not an image file so it cannot be opened in all 
imaging software. 

 
To save the data file, go to File\Save as\ , select the saving location, give a name to the 
file, and save the data file as .czi or .lsm (LSM5) file. 
 

• Export an image file of your dataset. This you can open and modify in imaging 
software and send for publication. The recommended file is .tif (Tagged image file). 

 
To export a .tif file, go to File\Export\ , select .tif format and under the data pick 
contents of the image window. This will save what you see in the image window. It is 
possible to take away undesired channels or add scale bars and export that way. Also 
Split mode or Orthogonal mode can be exported as an image. If Z-stacks or time 
lapse was done, it is possible to export all the stacks as separate .tif files, for this go 
for Contents of the image window – series. 
 

 



 

Shutting down the microscpe 

 

When you are finished with your study do the following: 

1. Transfer your data files to the RUD-D10178 computer (The computer between the 
Multiphoton and Lightsheet microscope). From this computer you can remove your files with 
USB connection or upload it to the server. For detailed instructions check the small desk of 
this computer. We don’t have any responsibility for your data so always copy/remove it to a 
safe place! 

2. Clean all the objectives, the condenser and the stage 
3. Swing in the lowest magnification objective (or empty slot) 
4. Close ZEN software and log-off (if you are not the last one of the day, leave the lasers on) 
5. Use the logbook and write in any problems and comments occurred during your microscope 

session! If you signed the logbook and did not report any problem, it means you left the 
machine in perfect condition. 
 

If you are the last user of the day (check it in the booking homepage), follow with these steps 
to shut down the microscope: 

6. Switch off the multiphoton laser (MaiTai) in the ZEN software before close the software. 
7. Turn off the key of the Argon laser (at the back of the black box) and wait 5 min while the 

laser cools down. You can hear when the ventilation switches off automatically. 
8. Shut down the computer 
9. Switch off the fluorescent lamp 
10. Switch off the Components button (marked 3. on the microscope panel) 
11. Switch off the Systems/PC button (marked 2. on the microscope panel) 
12. Switch off the Main switch button (marked 1. on the microscope panel) 
13. Gently push back the dichroic mirror (near the ocular) 
14. Close the curtain to cover the microscope from dust 
15. Use the logbook and write in any problems and comments occurred during your microscope 

session! If you signed the logbook and did not report any problem, it means you left the 
machine in perfect condition. 
 

The multiphoton (MaiTai) laser control box stays ON over the week (Cooling ON, Laser box ON and 
emission OFF) so you don’t have to switch it on and off on its control box (big box on the ground next 
to the door). This will be handled by the BioVis personal. 

 
 
 


