
Jorge Toledo, PHD(c)

Laboratory of Scientific Image Analysis (SCIAN-Lab)
BiomedicalNeuroscienceInstitute (BNI)

Anatomy and Developmental Biology Program,
Facultad de Medicina; Universidad de Chile



Resolución espacial de técnicas de imágenes biológicas



Resolución espacial de técnicas de imágenes biológicas

Microscopia optica

PET

Microscopia electrónica MRI ultrasonido, ojo humano

Cristal. Rayos-X, 
NMR

Limite de la resolución

Microscopia optica



Limite de difraccion

2.5 nm

250 nm

500 nm

PSF
Función de dispercion de la luz
(Point spread function)



Limite de difracción

=˂370 =˂488 =˂555



Deconvolucion

x

Convolucion



Deconvolucion

x

Convolucion





Resolucion



Exitacion

Emision
Deplecion

STimulated Emission Depletion STED

Hell SW and WichmanJ (1994) Breaking the diffraction resolution limit by stimulated emission: stimulated-emission-depletion-microscopy. Opt. Lett. 19:780-782
Hell SW and KrougM (1995) Ground-state depletion fluorescence microscopy, a concept for breaking the diffraction resolution limit. Appl. Phys. B. 60:495-497.

KlarTA, JakobsS, DybaM, EgnerA and Hell SW (2000) Fluorescence microscopy with diffraction resolution barrier broken by stimulated emission. Proc. Natl. Acad. Sci. USA. 97: 
8206-8210





STimulated Emission Depletion STED

+=

EDED

Laser de exitacion
Laser deplecion

Intensidad de la deplecion incrementa la resulucion

detector

Spot exitacion Spot deplecion

pinhole

Spot emision





Resolucion


