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• Principles of Fluorescence Spectroscopy, Joseph R. Lakowicz 4.1 Introduction to Fluorescence

• A global view of standards for open image data formats and repositories JR Swedlow, P 

Kankaanpää, U Sarkans, W Goscinski, G Galloway, ..., Nature Methods, 1-7

• Jonkman, J., Brown, C.M., Wright, G.D. et al. Tutorial: guidance for quantitative confocal microscopy. 
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René Descartes (1596-1650) 

Passions of the soul ( 1649)

... just look at the thing …

¿ Human visual perception ?

Treatise of man ( 1637)
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glandula pinealis / pineal organ

2| signals from other senses ...

A combination of ...

1| direct signals ...

3| feedback loops ...

... produce a symbolic 
representation of an object.
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Haga clic para modificar el estilo de título 

del patrón
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Richard Feynman (1918-1988) 

“It is very easy to answer many
of these fundamental biological
questions. You just look at the
thing !

Make microscopes a hundred
times more powerful and many
problems of biology would be
made very much easier.“
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OTF: Object/Optical Transfer Function
Myoglobin in Action |Picosecond Laue Crystallography Diffraction Data 
Schotte et al (2003) Science

Object ObjectModelOTF-1ObjectImageOTF

http://www.youtube.com/watch?v=lnKIBZYarzM
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Diffraction Limited Resulution for a 10m telescope ~ /D ~ 0.01 arcsec
is limited to ~ 0.5 arcsec by the turbulent atmosphere. 
NAOS creates an artificial star at 90 km altitude in the Earth´s mesosphere. 

The Laser Guide Star is used to correct atmospheric effects

Object OTF-1 ObjectModelOTF ObjectImage

2.3 arcsec
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OTF-1 ObjectModel

Diffraction Limited Resulution for a 10m telescope ~ /D ~ 0.01 arcsec
is limited to ~ 0.5 arcsec by the turbulent atmosphere.

Object OTF ObjectImage

Hubble

VLT
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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 ObjectModelObject OTF ObjectImage
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z = 17.86 m

z = 7.41 m

z = 16.18 m

A
raw image     deconvolution      ROI                 active contour ROI

B

raw data                                             deconvoled data

surface                                                active surface

polygon                                                          model

sphere                                              2-phase sphere

projection                                                   projection

5.2 m holes         patches
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G. Schlapp et al. / 

Journal of 

Microbiological

Methods 87 (2011)
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Hans Janssen (1595), ....
Galileo Galilei (1610)

|-> Microscopy



vvv |-> Microscopy



vvv |-> Microscopy



vvv

Interacciones ...
• intra- e inter moleculares ...

producen cambios ... 
• espectrales
• tiempos de vida
• polarización
• intensidad ...

- Fluorescencia
- Fosforescencia

Luminescencia:

t ~ 10-8s
t ~ 10-3-100s

Absorción / Excitación

 t    

Emissión

|-> Fluorescencia I
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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)

pm nm mm mµm
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 X UV IR MW RW

Vibration RotationValenz

Nucleus

Internal

Elecrtrones Molecules

ESR /

NMR

300nm 700nm

|-> 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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Frank Condon :
‘Transiciones entre niveles 
electrónicos ocurren mucho mas 
rápido que  movimientos de núcleos 
moleculares.‘
(masaelectron / masaatom: 1 : 2000)

-> Mirror Image Rule

Stokes (Shift) :
‘La energía de emisión es menor a 
la energía de excitación.‘

|-> Franck Condon
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vvv |-> Joseph R. Lakowicz

• Principles of Fluorescence Spectroscopy, Joseph R. Lakowicz 4.1 Introduction to Fluorescence

|-> Quenching, Bleaching ...

|-> Polarisation ...

|-> Steady-State and Time-Resolved Fluorescence...

|-> Förster Resonance Energy Transfer ...


