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Figure 6.7. Principle of fluorescence microscopy combined with AFM for characterization of supported 
membranes. Insert shows transmission spectra of the filter cube elements as well as absorption and emis-
sion spectra of a typical lipid probe (DiI–C

18
). 

The spatial resolution h in conventional epifluorescence microscopy is defined by the 
Rayleigh criterion and is given by the following expression: 
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where  is the emission wavelength and NA = n sin  is the numerical aperture of an objective 
with a collecting angle of . The objectives with the highest numerical apertures (NA  1.4) 
have a typical working distance (WD) of 0.2 mm and require immersion liquid to be used. Un-
der such conditions the best obtainable resolution is around 250 nm. Note that, if thick mem-
brane supports (thicker glass slides) are used, this may require different objectives with a longer 
working distance and a resulting lower NA and poorer resolution. For studies involving tem-
perature control of supported membranes, immersion objectives will often act as undesired heat 
sinks and are better replaced by air objectives for better thermal isolation of the sample and bet-
ter temperature control.

While epifluorescence constitutes the most simple and basic type of fluorescence micros-
copy, it is eminently suited to investigation of supported membranes. There are several more 
advanced versions of fluorescence microscopy that restrict the depth of field (z-range), such as 
TIRFM and confocal microscopy. In TIRFM (total internal reflection fluorescence microscopy), 


