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WIDE-FIELD VS. CONFOCAL VS. 2-PHOTON
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FAR FIELD: TWO-PHOTON

• Non-linear 2-photon excitation and pinhole 
detection decrease SPF beyond classical
limits

• 21/2 improvement in resolution

• High penetration depth (IR wavelengths for 
stimulation)



TWO-PHOTON MICROSCOPY – DYE examples



TWO-PHOTON MICROSCOPY – DYE examples

Kondo et al, 2017
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STRUCTURED-ILLUMINATIONMICROPSCOPY (SIM)

100 nm resolution 
possible



STRUCTURED ILLUMINATION – HISTORY

• Lukosz and Marchand suggested in 1963 that lateral light
patterns could be used to enhance resolution

• Practical implementation was reported by T. Wilson et al. in 
1997. (Neil, M. A. A., Wilson, T. & Juskaitis, R. (1997) Opt. Lett. 
22, 1905–1907. )



Gustafsson, M.G.L. (2005) Proc. Natl. Acad. Sci. USA 102, 13081-13086

RESOLUTION EXTENSION THROUGH THE
MOIRÉ EFFECT

If an unknown sample structure (a) is multiplied by a known regular illumination pattern (b), moiré 
fringes will appear (c). The Moiré fringes occur at the spatial difference frequencies between the pattern 
frequency and each spatial frequency component of the sample structure and can be coarse enough to 
observe through the microscope even if the original unknown pattern is unresolvable. Otherwise-
unobservable sample information can be deduced from the fringes and computationally restored.

The word moiré is French (from the past participle of the verb moirer, meaning to water).



Advanced microscopy techniques
SIM-Structural illumination microscopy

20 µm


