


FLUORESCENCE

| °

MICR&@COPY

W/ 4

Light Microscopy Facility MPI-CBG. 2008



TOPICS

* PRINCIPLES OF FLUORESCENCE
« FLUOROPHORES / DYES

‘ [ J HE FLUORESCENCE MICROSCOPE

 FILTERS

\'V/

Light Microscopy Facility MPI-CBG. 2008




Stokes’ Observation

uv
Absorption

“Energy Level

Quantisation” Visible

Fluorescence
Emission

Light Microscopy Facility MPI-CBG. 2008 |




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

Visible

Shorter wavelength = higher energy
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ABSORPTION OF LIGHT

— Absorption of microwaves causes molecular rotations,

— Absorption 1n the infra red causes molecular bond
vibrations,

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

Light Microscopy Facility MPI-CBG. 2008




EXCITATION
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Energy Level Diagram

Dye Malecule
Electrqn “orbitals”
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Fluorescence Absorption / Emission
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Emission has lower energy I]I]::> Longer wavelength

Absorption = Excitation Emission = Fluorescence
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Relative Fluorescence
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Ist TAKE HOME MESSAGE.....
KNOW YOUR
FLUOROPHORE!!!
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PHOTOBLEACHING
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Multiple colour/dye imaging...
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Beware! Crosstalk and Bleed Through

Alexa 488 Alexa 568
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2nd TAKE HOME MESSAGE.....
KNOW YOUR
MICROSCOPE!!!!
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Spectrum of a Mercury Lamp
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Fluorescence Vertical (Episcopic) llluminator
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Reflected Light
Fluorescence Microscopy
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;\“ 3rd TAKE HOME MESSAGE....
KNOW YOUR

FILTER SYSTEM!!!!
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Dichromatic

Excitation Filter Mirror (450)
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— Emission filter (LP 480)
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Cube

Oculars/Camera

Barrier Filter Diaphragms

Burner

Exitation
Filter

Objective

Specimen - Fluorochrome

Light Microscopy Facility MPI-CBG. 2008




Long Wave Pass Filter
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Bandpass Filter
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Short Wave Pass Filter (SWP)

Transmits short
wavelength orbs or
cts long

elength
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Emission to Detector
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HQ-EGFP
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Transmission %

HC-CFP/YFP/mRFP-Filterset
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