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FLUORESCENCEFLUORESCENCE

MICROSCOPYMICROSCOPY
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TOPICS

•• PRINCIPLES OF FLUORESCENCE PRINCIPLES OF FLUORESCENCE

•• FLUOROPHORES / DYES FLUOROPHORES / DYES

•• THE FLUORESCENCE MICROSCOPE THE FLUORESCENCE MICROSCOPE

•• FILTERS FILTERS
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“Energy Level
Quantisation”
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Processes leading to fluorescence
in fluorescent dyes

1. Absorption of a photon by a Dye Molecule

2. Dye Molecule relaxes

3.   Dye Molecule emits a photon
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Longer wavelength = lower energy

Shorter wavelength = higher energy

Visible

Ultraviolet

Infrared
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ABSORPTION OF LIGHT

– Absorption of microwaves causes molecular rotations,

– Absorption in the infra red causes molecular bond
vibrations,

– Absorption of UV/visible light causes electrons to
jump to higher energy “orbitals”.

All molecules absorb light
different molecules - different wavelengths
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Energy Level Diagram

Dye Molecule
Electron “orbitals”

Vibrational energy levels
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Fluorescence Absorption / Emission
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Absorption = Excitation Emission = Fluorescence

Emission has lower energy                     Longer wavelength

Wavelength (nm)

Stokes Shift of Alexa 488
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Alexa 488 Alexa 568

Multiple colour/dye imaging…

Wavelength (nm)
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Alexa 488 Alexa 568

Cross talk (wrong excitation)             Bleed through (wrong emission)

Beware !    Crosstalk  and  Bleed Through

Wavelength (nm)
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Wavelength (nm)

LightLight
sourcessources

forfor
fluorescencefluorescence

Wavelength (nm)

Spectrum of a Mercury Lamp

Spectrum of a Xenon Lamp

(Modified from: http://www.cairn-research.co.uk)
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Mercury LampMercury Lamp

MirrorMirror

Collimating LensCollimating Lens

Heat FilterHeat Filter

Excitation FilterExcitation Filter

    Emission FilterEmission Filter

    Dichromatic MirrorDichromatic Mirror
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Excitation radiation

Excitation Filter
Dichromatic
             Mirror (450)

Radiation above 450

Radiation           bellow 450

Objective = Condenser
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Radiation bellow 450

Dichromatic
             Mirror (450)

Radiation above 450

Emission filter (LP 480)

Radiation above 480
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Bandpass Filter

Transmits only this Transmits only this 
““bandband””of wavelengthsof wavelengths
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Absorbs orAbsorbs or
reflects longreflects long
wavelengthwavelength

TransmitsTransmits short short
wavelengthwavelength

Short Wave Pass Filter (SWP)
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Exciter: D470/40x
Dichroic 500DCLP
Emitter: OG515LP
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Exciter: D360/40x
Dichroic: 400DCLP
Emitter: D460/50m
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X:     470/40
M:     525/50
BS:   495 LP

(http://www.ahf.de)

X:    470/40
M:    525/50
BS:  495 LP
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Exciter: 61000v2x   Dichroic 61000v2bs   Emitter 61000v2m
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HC-CFP/YFP/mRFP-Filterset

F66-417
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