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Extendingthe resolutionin light 
microscopy
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Conventional Light Microscopy in Biology

1 nm

10-9m

1 µm

10-6m

1 mm

10-3m

1 cm

10-2m

1 m1 Å

10-10m

Cells Worm HouseflyOrganelles

light microscopy 

resolution limit

(diffraction)

Homo sapiens

Light

Microscopy

Proteins

RNA

Atom

Molecule

FRET
(FCS)

SIM
STED
STORM

2



2008

Osamu 
Shimomura

Martin 
Chalfie

Roger Y. 
Tsien

Chemistry Nobel Prices

2014

Eric 
Betzig

Stefan
W. Hell

WiliamE.
Moerner

3



İVivala resolution...
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Super-Resolutionin light microscopy
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Confocal STED SIM STORM
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Point scanning based Wide Field based

(adaptedfrom Schermellehet al, 2010)
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John W. Rayleigh

The Rayleigh criterion : Insertinghigh frequenciespattern:

Mats Gustafsson

StructuredIllumination Microscopy(SIM)
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Sample Illumination pattern Moiré fringes

SIM : How to overcomethe diffraction limit
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SIM : The FrequencyDomain
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SIM : The FrequencyDomain
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