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Principle of confocal 

 
The principal of confocal microscopy was patented by Marvin Minsky in 1957 but it took a 

good few years before it was fully developed to incorporate a laser scanning process. The 

technique essentially scans an object point-by-point using a focused laser beam to allow for 

a 3-D reconstruction. In a conventional microscope you can only see as far as the light can 

penetrate whereas a confocal microscope images one depth level at a time. 

  

http://en.wikipedia.org/wiki/Marvin_Minsky
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Spinning disk Nikon CSU X1: 

Room: E1036 CBI 

 

 

Description  

LǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ǳǎŜ ǘƘƛǎ {ǇƛƴƴƛƴƎ Řƛǎƪ ǘƻ ǊŜŀƭƛȊŜ ŀŎǉǳƛǎƛǘƛƻƴ ǿƛǘƘ м ŎŀƳŜǊŀΣ н 

symultaneouse cameras, Frap, Flip, LiveSr (GATACAsystem) and microablation 

with Uv-laser  

× Microscope : Full Motorized, Inverted Nikon TI for brightfield and fluorescence (not DIC 

and Ph contrast) 

× PFS: Perfect focus system, to maintain focus for a long time  

× Spinning Head: CSU X1: The CSU-X1 Confocal Scanner Unit is the high speed model of 

our csu-series confocal, dedicate for live cell imaging! 

× LIVE-SR Modul: The Live-SR is based on optically demodulated structured illumination 

technique with online processing. Combined with spinning confocal, it enables 

Super Resolution to be achieved at high speed and low photo-toxicity, making it the ideal 

solution for live high resolution cell imaging. Moreover, because of the nature of the light 

modulation, no line or pattern artifact is created.  

Maximum resolution up to 105nm 

× Atmosphere control : temperature and Co2 control with tokai Hit controller 

× Perfusion: The chamber is suitable for intraducing perfusion tubes 

× Stage : XY mot stage for multiposition recordings  
                    Z Piezo stage for fast z stack (Range 150µm) 
× Camera :   Photometrics Prime 95B 

95% Quantum Efficiency 
11*m x11*m Pixel Area 
Roi is actived for acquisition  900x600 pixel  

× Software : Metamorph 

× Water pump: to use with water immersion objectives(perfect for live acquisition) 

× Tilles acquision: to realize mosaic acquisition (xyz) 

× Dual Camera: to make simultaneous acquisitions with 2 chanels  

- 405-561/ 405-642 

- 445-561/ 445-642 

- 488-561/ 488-642 
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1. Objectives: 

Magnification  Objective Type Aperture Immersion  Coverglass Working Distance 

10X S Fluor 0,5 DRY 0,17 1.2 mm 

Option 25X HC FLUOTAR 0.95 Water 0.17 2.4 mm 

60X PL APO  1,4 oil 0,17 0,13 mm 

Option 63x HC PL APO CS2 1.2 Water 0.14-0.18 0.3 mm 

100X HC PL APO 1,49 oil 0,17 0,1 mm 

100X HC PL APO (Leica) 1,4-0.7 oil 0,17 0,1 mm 

 

 

2. Fluorescence filter  

DAPI  

GFP  

mCherry  

 

 

 

3. Contrast Method: 

Brightfield TL Ἠ  

Phase Contrast Ph ἦ Not possible 

DIC ἦ Not possible 

Polarization ἦ Not possible 

Darkfield ἦ Not possible 

Fluorescence Ἠ DAPI, CFP, GFP TEXAS RED 
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4. CSU-X1 VS W1: 

¶ Principe : 

 

 

 

¶ System ILAS 

The iLas MODULAR system is a unique multi-application device that 

offers complete control over any laser illumination. ItΩs evolutive design 

allows researchers to choose and simultaneously combine :  

Á Single molecule imaging 

Á FRAP 

Á Photo-activation 

Á Fast spinning disk confocal imaging 

Á Widefield imaging 

Á  DUAL CAM 

Á Photo Ablation with uv laser 266nm 15mW 

 

¶ Light Source 

405 nm ς 491 nm ς 561 nm ς    635 nm 

  DAPI    ς    GFP   ς Alexa 561 ς Alexa 644  
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¶ Détection camera 1 

 

¶ Detection Camera 2 ( only for dual cam) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Position Filter name Wavelength range, nm 

1 QUAD 4-band filter suited to the 4 laser excitation 

2 527/645 dual band 506 ï 548 and 620.5 ï 669.5 

3 525/50 500-550 

4 605/64 573 - 637 

5 725/150 650 - 800 

6 452/45 429.5-474.5 

Position Filter name Wavelength range, nm 

1 open Brigfield 

2 none  

3 none  

4 609/54 582-636 

5 708/75 670.5-745.5 

6 none  

IGBMC CBI 

For BOOKING System : 

http://ici -grr.u-strasbg.fr/login.php 

For any informations : groupe-mic-photon@igbmc.fr 
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Procedures of starting spinning disk 

 

 

 

 

 

 

 

 

 

1. Turn on the system (multiple plug 1 ) 

2. Turn on the system (multiple plug 2 ) 

3. Switch on the camera (the orange led bling, please wait 30seconde befor switch on 

the pc)  

4. Turn the key of the spinning head (CSU X1) on the position « ON » 

5. Switch on the laser controler  and switch on the laser do you want to use 

6. Switch on the Microscope  

7. Turn on the computer 

8. If you use the atmosphere control, turn On  the Co² Valve und the multiple plug 

 

1  

 5 

 

7 

2 

  3 

  4 

 6 

  8 
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The Microscope: Nikon Ti  

 

 

 

 

 

 

 

 

 

Description of principals fonctions:  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1- Ti-E microscope Body 

3- Ti-T-B Eyepiece Base unit 

4- Binocular tube 

5- Eyepiece 10x 

6- Transmission arm 

7- Lamphouse 12v100w 

8- Power supply  

9- Condenseur turret 

10- Stage 

11- PFS (Perfect Focus System) and focus offset 
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Front Operation Panel:  
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Software: METAMORPH 

 
 
 
 
 
 
 
 

 

× Metamorph software: Interface 

    Double clics on your METAMORPH ICON 

  The software send informations to Microscope, but aƛŎǊƻǎŎƻǇŜ ŘƻƴΩǘ ǎŜƴŘ ǘƘŜ 

information to the software. It can create errors. Please check the Magnification, and befor 

to use the software, clic on one icon to resynchronize ( Exemple:EYE GFP) 

                        

 

 

 

 

 

 

 

 

 

Short Cut to drive the 

contrast method of 

microscope 

 

Shortcut to drive the 

magnification 

microscope. LǘΩǎ ǾŜǊȅ 

important for the 

calibration of your 

image 

 

Shortcut to choose the software 

configuration 

Shortcut to 

open the 

Multi-

Dimensional 

Acquisition 

 
To open the laser power configuration 

windows 

To open 

DATA viewer

 
To open the LiveSr windows (see LiveSR) 

 

enabled or disabled the focus stabilizer 

(Red=Actived) 

 

 

 

 

 

Windows to 

drive the 

Power of the 

lasers 
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1.1 Multi Dimensional Acquisition  

   

 

 
SNAP Acquire an image using the current settings specified in the Acquire 

main dialog box 

 
LIVE Showing a live image  

 
FULL CHIP Initialiez the full chip of your camera 512x512 

 
Center CHIP To use center chip of your camera 256x256 

 
ROI CHIP To use only one ROI chip of your camera 

 
ACQUIRE Start MDA experiment  

 

 

 

 

Save or reuse 

your settings  
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1.2 Saving  : 

 

 
 

Lƴ ǘƘƛǎ ǿƛƴŘƻǿǎΣ ǎŜƭŜŎǘ ŘƛǊŜŎƭȅ ǘƘŜ {ŀǾŜ ŦƻƭŘŜǊ ōȅ ŎƭƛŎ ƻƴ {ŜƭŎǘ ŘƛǊŜŎǘƻǊȅ ƛŎƻƴΣ ƛǘ Ψǎ 

possible to use the base name and the software automaticly increment the number 

of the image. 

 

 

1.3 Multiple Wavelengths : 

 

 
In this windows you select the number of channel (wavelengths). 

 

 
- After select the illumination you want to use 

- Use the Gain 1 (1x) 

- ¸ƻǳ ŎƘŀƴƎŜ ǘƘŜ ά5ƛƎƛǘƛȊŜǊέ ōȅ ŘŜŦŦŀǳƭǘ ƛǘΩǎ нлл aIȊ όмн-ōƛǘύΣ ōǳǘ ƛǘΩǎ ōŜǘǘŜǊ ƛŦ ȅƻǳ ǳǎŜ млл 

MHz (16-Bit). 

- You adjust the exposure time (you open the live image for parameter this value ) 

(please do not use the Auto Expose) 

 

SPI= spinning Acquisition 

SPI 405 DAPI = Spinning DAPI 

SPI 491 GFP= Spinning GFP 

SPI 561 CY3 = Spinning CY3 

SPI 635 CY5  = Spinning Cy5 
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1.4 Timelapse 

 

 

 

 
 

Enter your acquisition parameters. 

Be careful, the « Estimated minimum interval » is wrong value. The system ŘƻŜƴΩǘ 

consider mechanical movements. 

Please test your timelapse with 2 timepoints for estimate the good minimum 

interval. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Select this option 
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1.5 Stage 

 

 
 

Select your sample area and clic on  bouton, the software consider the x,y and z 

position. 

You can name diferents positions on Position Label, the software increase 

automaticly. 

 

 

1.6 Z Series 
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There are two modes for the z stack acquisition  

 

- Top and Bottom mode : activate the άlive imageέ adjust the z position using the up and 
down arrows of the ά/ǳǊǊŜƴǘ tƻǎƛǘƛƻƴέΦ 
 

 

 
 

- The second mode is, if you know the thickness of your sample (or ƛǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ estimate 

by the « top-bottom » mode)  you select the « Range Around Current » box and you 

indicate the range value. This mode is recommanded if you want to combine multipositions 

and z series. 

 

 

1.6 stream : Rapidly acquires 

 

 

 

 

Select what you want to do and set in the different tabs (Timeapse, Zseries, Wavelengths). 
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2 Acquire: 

 

When the settings are completed, clic on the acquire Icon 

 

× LǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ ǎŀǾŜ ǘƘŜ ŎƻƳǇƭŜǘ ŜȄǇŜǊƛƳŜƴǘ ŦƻǊ ǘƘŜ ƴŜȄǘ ǎŜǎǎƛƻƴ ōȅ 

ǘƘŜ ά{ŀǾŜ ǎǘŀǘŜέ LŎƻƴΦ 
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3 AFC to maintain the Focus during a time-lapse acquisition: 

× Principe: 

  
 

× To Active the AFC 

 

Perfect Focus System:  

The PFS is used to keep focus for long-term observation Φ LǘΩǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƻǊǊŜŎǘǎ ŦƻŎǳǎ 
drift caused by thermal expansion of the stage or temperature change of the specimen. 
The PFS uses near ςInfrared rays (870 nm) that do not interfere with normal observation to 
detect the boundary surface between the cover glass and the aquenous solution of the 
specimen, and then maintains focus by automatically tracking the vertical shift of that 
surface. 
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Starting and stopping in-Focus Observation with the PFS:  
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Offset Adjustement:  

 

 


