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But first, Fluorescence 



Fluorophores 



Different probes for different jobs



The GFP 



Multi-wavelength imaging 
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Light sources 



LASER



Filter sets
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CCD

Generate and accumulate charge in response to photon 

charge is proportional to the number of photon

can achieve high sensitivity by longer exposure

Readout by transferring charges by one pixel to the next
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Keep in mind 
Resolution pixel size

Field size pixel number x size

Time resolution read-out rate (Hz) 

Dynamic range bit (12,14 etc), full well capacity

Sensitivity quantum efficiency (wave-length 

dependent), "back-thinned" (QE >90%)

Noise cooling temperature

Colour camera is, in general, less sensitive, 

less resolution, more expensive. 

light

Front illuminated 
Back elluminated,
Back-thinned 

electrode silicon

Monochrome vs colour

Dark noise: significant at a long 

exposure. Can be reduced by 

cooling the chip (-50, -70oC)

Readout noise: significant at a 

low signal can be reduced by 

slow readout, on-chip 

amplification



PMT



Confocality



Confocal laser scanning microscopy



Optical sectioning 

http://zeiss-campus.fsu.edu/tutorials/opticalsectioning/apotomezstack/indexflash.html



Deconvolution

• Deconvolution is a technique to get rid of this out-of-focus information by applying a 
mathematical algorithm.

http://www.leica-microsystems.com/science-lab/deconvolution/

Can also be 

used to 

create 3D 

images.


