
Userguide to MICs Leica SP5 AOBS 

Table of contents 

 

Important information      2 

 

Start-up procedure      3 

 

The microscope stand                     4-5 

 

Objectives_______________________________________________ 6 

 

Lasers available on this system     7 

 

Starting the LAS software                 8 

 

Configuration (laser, objective, panel)                                                     9 

 

Acquisition of an image                                                                       10-12 

 

Acquisition of a z-stack                                                                          13 

 

Optimal sampling for 3D reconstruction                                                 14 

 

Setting up a sequential scan                                                                15-16 

 

Laser speed                                                                                            17 

 

Correct sampling (format size)                                                             18-19 

 

Bit depth and quantification                                                                    20 

 

Live cell imaging – resonant scanner                                                     21 

 

Setting up a timelapse experiment                                                         22 

 

Motorized stage: Tile Scan and Mark & Find                                      23-24 

 

Shut-down procedure                                                                             25 

 

Extra: changing objectives                                                                     26 



2 

        Before you start working: 
 

1) If the equipment is turned on when you arrive, 

turn off any lasers you will not be using. 

 

2) Use moderate amounts of immersion medium. 

Immediately remove immersion spilling over the 

objective rim. 

 
 

    After you have finished working: 

 
1) Check whether the system is booked later in the 

day. 

 

2) If there is another user after you, make sure the 

user shows up! 

 

3) If you are the last user of the day, switch off the 

system (incl. lasers and mercury lamp) as 

described behind this sheet. 

 

4) Comment on the performance of the system by 

writing into the logbook (ok or a failure 

description) 

 

5) Notify personnel responsible for any failure on 

the system. 
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Start up procedure 

1.   Turn on the main power (A). 

 

2.   Turn on the scanner unit (B). 

 

3.   Turn on (C) , then turn the  

        key to ON  position (D). 

 

4.   Log onto the computer by using the your username  

       and password (admin will create your username the    

       first time you are on  the instrument). 

 

5.    Turn on the mercury lamp (E). 

 

 

A B C D 

E 
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1. Switches between detector port 

and eyepieces 

2. Shutter 

3. Fluorescence cubes switchers 

Filter cubes (from left to right): 

(1) I3 - green 

(2) N2.1 - red 

(3) POL 

(4) BF 

(5) A – blue 

(6) CFP 

4. Z-focus, fast UP/DOWN buttons – to set 

objective top limit 

5. Transmission / Epifluorescence switcher 

6. Open or close the aperture diaphragm 

7. Open or close the field diaphragm 

8. Light intensity 

1 
2 

3 

4 

5 

6             7 

8 

The Leica DMI 6000 microscope stand 
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The Leica DMI 6000 microscope stand 

13.   Fine/corse Z-focus (corse to find  

        the specimen and fine for 

adjustments) 

14. Z focus 

15. Switch between objectives 

16. Piezo stage – very sensitive to 

pressure. Do not apply a lot of 

force! 

9. Switch between objectives 

10. Switch between fine/corse 

z-focus 

11. Switch between halogen 

and fluorescent light 

12. Switch between 

fluorescent filters 

9 

10 

11 

12 
x 

13 

14 

15 

16 

Hair band for absorbing oil running down the objective. 
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Objectives 

Magni-

fication 

NA Immersion 

medium 

Working distance Location of objective 

5X 0.15 Dry 12 mm SP5 5th floor 

10X 0.40 Dry 2.2 mm SP5 5th floor 

20X 0.70 Dry 0.59 mm SP2 6th floor 

20X 0.70 Imm. 250 µm SP5 5th floor 

40x 1.25 Oil 100 µm SP5 5th floor 

63X 1.20 Water 220 µm SP5 5th floor 

63X λ blue 1.40 Oil 100 µm SP5 5th floor 

63X 1.30 Glycerol 280 µm MP 7th floor 

100X 1.40 Oil 90 µm SP5 5th floor 

Use the correct immersion medium for each objective. 

Refractive index mismatch results in spherical aberration

Oil 

 

Coverslip 

 

Water Mismatch Match 

Oil 

 

Coverslip 

 

Oil 
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Lasers available on this system 

Minimum laser power measured through the 10x objective 

 

Blue diode 405 nm  2.00 MW 

DPSS 442 nm  1.25 MW 

Argon laser (488 nm)  1.50 MW 

DPSS 561nm  2.00 MW 

HeNe 594 nm  0.40 MW 

HeNe 633 nm  1.50 MW 
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Starting the LAS software 

For imaging using the tandem scanner, do not activate resonant scanner. 

 

Tandem scanner: the conventional scanner (operates between 10-1400 Hz). 

Resonant scanner: operates at 8000 Hz frequency and is about 10x faster than  

            the conventional scanner (but the quality will suffer). 

LAS has 4 modules: configuration, acquire, process and quantify. 
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•  You only activate the lasers you need. Click on   

    the configuration tab – click on laser.  

 

•  If you want to change the control panel, you can  

   change the configuration and sensitivity of each button.   

   Be sure to save these configuration for next time. 

 

•  You can find more information about the objectives. If  

   you change an objective from the revolver, remember   

   to also change the objective from the list (see next     

   page).  

If you are  using the Argon laser, 

do not forget to put the power 

slider at 20-30%. 

Configuration 
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1. Click on visible to activate the laser(s). 

 

2. Select the laser and their intensity by moving the sliders up and down. 

The choice of laser line(s) is depending on the fluorophore(s) your 

sample is labeled with. 

 

3. Activate the PMTs by clicking on the active button and chose the color for 

the fluorophore emission. 

 

4. Increase the voltage of all PMTs to about 900V (good signal, little noise). 

 

5. Place the sliders in correspondance with the fluorophore emission 

wavelength by moving the sliders left and right. Double click on the slider 

to open a window where you can enter the begin and end position of the 

slider. 

1 

2 

3 

4 

Beam path setting: 

3 

Acquisition of an image 
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6. Click on the Live button to check the  

 live image of your sample. 

 

7. Adjust the Z-positon to find your sample. 

 

 

 

 

 

 

8. Adjust the laser % together with the smart gain to see an image on 

the screen. Use the QLUT button to adjust your image intensity 

values. Click once on the QLUT button to see the quick look up table. 

Click twice to go back to your original colors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Adjust first the gain to only see a few blue pixels, then adjust the 

offset to see 50% green pixels in the background. 

Blue = saturated signal 

 

Green = no signal (black) 

 

Black-orange-yellow-white = 

signal between 0 and 

oversaturated. 

A gain value lower than 700-800V would mean that you can lower the laser power and 

go up with the gain until about 900-1000V. A gain between 1100-1250V would suggest 

going up on the laser power (AOTF %). 

 

Remember that with a high AOTF % you will expose your samples to more laser and 

your sample will bleach faster. 

7 

8 
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10. Once you click “live”, the acquisition will automatically be on xyz 

scanning mode. The format is automatically displayed as 512 x 512 

pixels and the speed will be 400 Hz. 

 

11. After you have adjusted your image and you are ready to do the final  

        scan, I recommend changing the format so that the pixel size is around 

100 nm. In this way you will sample optimally and get the best 

resolution possible (with 63x and 100x objectives). 

Check for the pixel size here. 

12. Improve the quality in your image  

        by averaging. Averaging the line 

and/or the frame number can 

dramatically enhance the quality of 

the image. 

Click on the Capture Image button to acquire an image. 
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Acquisition of a z-stack: 

1. Change the scan mode to xyz or 

xyzt if you want to do z-stacks over 

time. 

2. Open the z-stack window. 

3. Go to live mode. 

4. Move to the top of your sample (or 

region of interest) using the z-

position knob. 

5. Set the position of your z-stack by 

clicking on the Begin arrowhead. 

6. Move to the bottom of your sample 

(or region of interest), and set the 

bottom position of your z-stack by 

clicking on the End arrowhead. 

7. Enter the z-step size (0.25-0.3 

should give you 50% overlap which 

is needed for 3D reconstruction). 

 

 

 

 

 

8. Compensation for loss of signal in z.   
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Objective and NA 

Estimated 

resolution in XY 

Estimated 

resolution in XZ 

Estimated optical 

slice thickness 

100 x 1.4 210 nm 530 nm 420 nm 

 40 x 1.25 230 nm 670 nm 460 nm 

20 x 0.7 430 nm 2200 nm 860 nm 

10 x 0.4 750 nm 6500 nm 1500 nm 

Optimal sampling for 3D reconstruction 

0.25 µm step size gives you 

approximately 50% overlap 

between images.  

0.5 µm step sizes should not 

give you any overlap. 

Step size larger than 0.5 µm will give gaps 

between images. 
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Setting up a sequential scan 

1. Open the sequential scan window by clicking onto the “seq” icon. 

 

2. Activate the PMT’s you need and place the bands where you want them. 

Remember to increase the voltage to about 900V.  

 

3. Leave only the first laser on in order to check for bleadthrough in the 

channels to the right. 

 

4. If there is e.g. bleadthrough to the second detector, you will have to run 

this separately. 

It is easier to work with frames as 

this only show you one scan at a 

time. 
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Setting up a sequential scan 

5.         Adjust the % of the first and last laser to get a correct image in      

 detector  and 3. Click onto “+” in the sequential scan window. A        

 second scan now appears and you can now turn on the second    

 laser and detector. 

 

          6. Remember to add averaging to both settings. Save you sequential 

 scan setting for next time. 

 

          7.        To start acquiring your seq scan, press “Start”. If you are doing live 

 cell imaging, it is recommended to use between line. 
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It refers to the frequency of two galvanometers which drive 

scanning mirror shading laser light across the specimen. Using 

the scan speed, you determine how many lines per second are 

sampled by the scanner. Changing the scan mode also has an 

impact on image quality. The lower the scan speed at a given 

scan format, the better the signal-to-noise ratio of the image. 

Default is 400 Hz (lines per second). 

When the bidirectional scanning is 

active, not only the foreward sweep 

but also the reverse sweep of the 

scanner is used for sampling.  

 

We normally use the bidiractional 

scan when working with quick 

acquisitions such as calcium pulses. 

Laser speed 

Min zoom factor at 
different laser speed: 
 
700 Hz   –  zoom 1.7 
1000 Hz –  zoom 3 
1400 Hz –  zoom 6 



Correct sampling rate for a 63x 1.4NA 

objective is around 80-100 nm voxel size. 

Adjust the zoom and format size in order to 

get the right voxel size. 

Correct sampling 

18 
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Format size and correct sampling 

Correct sampling rate for a 63x 

1.4NA objective is around 80-100 nm 

voxel size. 

Try to use a low format size when 

adjusting all the parameters (less 

bleaching and faster scan). 

* This number is measured for reflective mode. For fluorescence: multiply with 1.5, then divide by 3 

* 
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The bit depth tells you how many grey levels there are 

in the image (or in each color). Your eyes will not 

differantiate between 8 and 12 bit. Use 8 bit for regular 

imaging and 12 and 16 bit for quantification analysis. 

You will notice that the size of the image increases with 

the bit. 

 

 

 8 bit 256 different grey values 

 12 bit 4096 different grey values 

 16 bit 65536 different grey values 

Bit depth  
 

visualization / quantification 
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Resonant scanner                Tandem scanner 

Live cell imaging – resonant scanner 

Remember to check the «activate resonant scanner» button 

when starting up the software. 

 

• The resonant skanner is dedicated to live-cell imaging. 

• Laser speed is fixed and will operate at 8000 HZ. 

• Max format size is 1024. 

• Min zoom is 1.7 
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Setting up a timelapse experiment 

1. Select the correct acquisition 

mode (xt, xyt, xzt or xyzt). The 

selection of one of these 

modes will automatically open 

the time acquisition window.  

2. Define the time intervall. 

Minimize: the smallest interval 

possible is used. 

3. Define the duration or the total 

number of stacks or choose 

«acquire until stopped». All of 

these parameters can be 

calculated in relation to the 

other parameters. 

4. Click the start button to start 

the acquisition. 

 

Remember to pre-heat the incubator in order to 

have a stable z during the timelapse.  
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Motorized stage - Tile Scan 

1. Initialize stage and be sure that 

the objectives are fully 

retracted. 

2. Click onto the tile scan icon (A) 

inside the acquisition mode 

window. 

3. Move around you sample and 

mark positions (B). 

4. Click onto the «mark pos.» in 

order to see the marked 

positions in the coordinate 

system (C). 

5. The tile scan will calculate the 

number of scans needed to 

cover the scan field. You can 

overwrite this by specifying the 

scanfield (D). The current 

position is indicated by the 

crosshairs. 

A 

B 

C 

D 

This is a way to automatically assemble an image from multiple 

smaller images. Large specimen that are too big for the current 

field can now be viewed as a whole using the tile scan function. 
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Motorized stage - Mark & Find 

This function will allow you to automatically image multiple 

positions in a time-lapse experiment. 

1. Initialize stage and make 

sure the objective are fully 

retracted. 

2. Click the «mark & find» icon 

(A) inside the acquisition 

mode window. Change the 

mode (B) to a timelapse 

mode (xyzt or xyt). 

3. Move around and mark each 

position (C) and see the 

positions appear in the 

coordinate system. 

4. Define the timelapse (D). 

A 

C 

B 

D 
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     Check if there are any other users booked after you. 

Make sure the next user shows up and just logoff.  

 If you are the last user of the day, proceed by: 

 
1. Turn off the laser in the software. Turn the key for the  

 lasers to the OFF position (D). 

 

2. Turn off the mercury lamp (E) and write down the 

time. 

 

3. Close the software and proceed to “turn off” the 

computer. 

 

4. Turn off B and A. 

 

5. Turn off C after 10 minutes cooling. 

 

6. Fill out the logbook!!! 

 

   

 

 A B C D 

E 

Shut down procedure 
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To change objectives from the list – run LAS 

-if you are not sure how to do this, find Endy- 

Make sure the objective has the correct article 

number. You will find this engraved on the 

objective. If you are unsure, get help!  


