
Fluorescence Spectroscopy II



Jablonski Diagram

Electronic & vibronic states of a molecule 

Fluorescence (F): Singlet -> Singlet

Phosphoresence (P): Triplet -> Singlet

VR: vibrational relaxation

IC: internal conversion

ISC: Intersystem crossing



Jablonski Diagram & Stokes shift

Fluorescence (& phosphoresence) photons always have lower energy than 

excitation photons (red shift spectrum)



Absorption, Excitation, Emission Spectra

Absorption spectrum: amount of light absorbed by fluorophores at a given wavelength

Excitation spectrum: fluorescence signal detected at a given emission wavelength as

a function of excitation wavelength

Emission spectrum: fluorescence signal detected as a function of excitation wavelength

at a given excitation wavelength

Flurorescence emission spectrum is invarient (independent) of the route of excitation



Jablonski diagram and the “mirror rule”

Lakowicz, Principles of Fluorescence



Fluorescence lifetime, quantum yield, bleaching 
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Quantum Yield: 

Natural lifetime: 

Fluorescence lifetime: 

, radiative decay rate, k, non-radiative decay rate

Kb, photobleaching rate



Basic Fluorescence Imaging Modes: Intensity

Mapping fluorophore distribution (concentration?) 



Basic Fluorescence Imaging Modes: Spectrum

http://www.bphys.uni-linz.ac.at
http://www.cookecorp.com/






