
Fluorescence Spectroscopy & Microscopy
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A typical biomedical optics experiment
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Fluorescence is fundamentally a quantum phenomena

Light ray can be thought of as a stream of photons each having energy:

λ
υ

c
hhE ==

Light-Molecule Interaction

Polyatomic
molecules

Simple
orbitals

Jablonski Diagram



Jablonski Diagram
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Basic Properties of Fluroescence
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Fluorescent Probes

Organic Probes Genetic Probes

Quantum Dots

Michalet et al, Science, 2005

Hoffmann et al, Nat. Meth, 2005Molecular Probes, Oregon



Strengths of Fluorescence Microscopy
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(3) Molecular Sensitivity

Alexandrakis, Nat. Med., 2004
Yildiz, Acc. Chem. Res., 2005
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Strengths of Fluorescence Microscopy

(5) Monitors genetic expression






















