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Light microscopy:   most popular microscopy technique in life sciences
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“… the resolution limiting effect of diffraction can be overcome (…) by

fully exploiting the properties of the fluorophores. Combined with modern quantum 

optical techniques the scanning (confocal) microscope has the potential of 

dramatically improving the resolution in far-field light microscopy.” 

SWH, Opt. Commun. 106 (1994)

accepted November 1993

What I believed around 1990:
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RESOLFT: many ‚doughnuts‘ (zeros) in parallel

… because of low intensity operation.
offon

sin n 2

λ




RESOLFT: many ‚doughnuts‘ (zeros) in parallel

… because of low intensity operation.offon



n pixels

n
 p

ix
e

ls

RESOLFT: many ‚doughnuts‘ (zeros) in parallel

… because of low intensity operation.offon



RESOLFT

recorded with 

>100,000
‚doughnuts‘

in 

2 seconds

Keratin filaments in living kidney epithelial cells

Scale bar: 10 µmChmyrov et al, Nature Meth (2013)
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What does it take to get the best resolution ?
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