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| Curso de Postgrado | 
Procesamiento de Imágenes y Bioseñales 

18.08 –  22.12 | 2012 

Steffen Härtel  / Victor Castañeda / Omar Ramirez 
 

Conceptos de microscopía óptica masiva  
(high throughput microscopy) y subdifracción (super-resolution) 

STED, SIM/ISM, STORM, PALM, SOFI, ... 
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Informaciones en: 

-> www.scian.cl 

-> www.scian.cl/mim 

 

Notas: 

Prácticos (50%) 

Examen Final (50%) 

http://www.scian.cl/
http://www.scian.cl/mim
http://www.scian.cl/mim
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 

Energía de un fotón: (~1-5eV) 
 

E  =  h  =  hc-1  |  c  =    
, frecuencia [s-1] 

h, constante de Planck [6.626 10-34 Js-1] 

, longitud de onda [m] 

c, velocidad de luz [~3 108 ms-1] 

 

Energía molecular: 
 

E =  Erot  +   Evib   +  Eel 

         1        :    103        :   50·103 

 

Energía térmica: 
 

E = k T  (~2.5 10-2 eV, T ~20°C) 
k = Constante de Bolzmann (0.86 10-4 eV/K) 
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|-> Fluorescencia II 
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Intercombinación 

10-8s 

10-6 - 1s  

Transiciones:           con radiación                   Niveles:                vibracionales  

                                  sin radiación |     -> calor                             electrónicos   

             -> transferencia de energía (FRET) 

                                                           -> radicales ... STED 

10-9-10-8s Fluorescencia 

10-6 - 1s Fosforescencia 

10-15s Absorción 

10-12s 

Conversión interna 
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|-> Jablonski Diagram 
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|  Best localization: confocal microscopy 

convencional     /         confocal 

focal xy plane 

z 

380 nm 

780 nm 

Fluorescein 

|-> Diffraction limited Microscopy 
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PSF =  |U|2 = f( J0 ) 

U, Integral de Difracción de Kirhoff 

J0, Serie de funciones de Bessel 

Óptica no-geométrica /  

Teoría de difracción  
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Confocal Microscopy | From Geometric Optics to Diffraction Theory 
Diffraction: The deviation of an electromagnetic wavefront from the path predicted by geometric optics 
when the wavefront interacts with a physical object such as an opening or an edge.  

10 µm 33 fs 

luz 

OTF-1 ObjectModel Object OTF 
ObjectImage 
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   2-photon                 SIM                       STED                     4-                     PALM 

FWHM(xy) ~ /2          ~ /4               ~ /∞              ~ /4              ~ /100 

M Goeppert-Mayer     M Gustafson                      S Hell                                 E Betzig  

1906-1972                1960-2011                   MPI Göttingen                       Janelia Farm 

                                                                  BIOQUANT Hdg 
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STED Microscopy 

Stimulated  

Emission 

Depletion 

|-> STED 
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http://zeiss-campus.magnet.fsu.edu/tutorials/superresolution/palmbasics/index.html 
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N is the number of photons gathered,  

a is the pixel size of the imaging CCD detector,  

b is the standard deviation of the background (which includes 

background fluorescence emission combined with detector 

noise), and  

Si is the standard deviation or width of the distribution 



vvv 
Haga clic para modificar el estilo de título 

del patrón 
vvv |-> STED 



vvv 
Haga clic para modificar el estilo de título 

del patrón 
vvv |-> PALM 



vvv 
Haga clic para modificar el estilo de título 

del patrón 
vvv |-> PALM  

http://www.youtube.com/watch?v=UCJ6oQSd

xN0&feature=related 
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http://www.youtube.com/watch?v=EM5YuOZiAII&feature=related 
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