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ABSORPTION OF LIGHT

— Absorption of microwaves causes molecular rotations,

— Absorption in the infra red causes molecular bond vibrations,

— Absorption of X-ray/UV/visible light causes electrons to jump to
higher energy electronic “orbitals”.
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Processes leading to
fluorescence in dyes

1. Absorption of a photon by a Dye Molecule

2. Dye Molecule relaxes thermally

3. Dye Molecule emits a photon
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Energy Level Diagram

Dye Malecule
Electrqn “orbitals”







Fluorescence Absorption / Emission
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Emission has lower energy I]I]::> Longer wavelength

Absorption = Excitation Emission = Fluorescence
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Longer wavelength = lower energy

Visible
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Multiple colour/dye imaging...
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Beware! Crosstalk and Bleed Through

Alexa 488 Alexa 568
pil: o W 580740

Bleed through (wrong emission)
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KNOW YOUR
FLUOROPHORE!!"
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Transmitted-light. Bright-field
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INVERTED UPRIGHT
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Fluorescence Vertical (Episcopic) llluminator

Removable Collector
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Aperture Fiter System
Diaphragms
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Lens
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(From:http://micro.magnet.fsu.edu)
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You need to know ...

3 Your light source
3 Your filters
3 Your objective

3 Your detector




Spectrum of a Mercury Lamp
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Filter System
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(From Silke Gerwig.)




Long Pass Filter (LP)
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Short Pass Filter (SP)
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Bandpass Filter (BP)
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Emission to Detector
Retainer

EMIission =
(Barrier) ~-
Filter

Dichromatic
Mirror

Light
From
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\;,‘ =From:hﬂ://micro.ma§net. fsu.edu:

LMF - Microscopy PhD course 2009




—

o

o
|

- N /
- S
. lj\h\ Exciter: 470/40x
B0 —
T . Dichromatic
% 40 - Mitrot: 500DCLP
20 5 Emitter: 515LP
0 1 I _/ I I I I ] 1
350 400 450 500 550 600 650 700 750
100
80
: Exciter: 360/40x
60 -
T {%) ] Dichromatic
40 = Mirror: 400DCLP
_ Emitter: 460/50m
0 - R S S
300 350 400 450 500 550 600 650 700
Wavelength (nm)

(From:http:www.chroma.com)

LMF - Microscopy PhD course 2009




100

HQ-EGFP

20
80 4
70

1 Exciter

| Dichroic
Emifter

L NN

d

50
% T 50

40

30

T

20

10

0

k:

300 350 400 450 500 550
Wavelength [nm]

ET-Set GFP

100

600 650 700

/50 800

90 -
20 -
70 4
60 -
%1 504
40 4
30 +
20 A
10 4

0

.

s

[?-d‘

y

/\M

300 350 400 <8 &0 &0 600 &5 A0

I

Wavelength [nm])

I

78) 200

Exciter: 470/40

Dichromatic
Mirror: 495 LLP

Emitter: 525/50

(From:http:www.ahf.de)
LMF - Microscopy PhD course 2009




And more ...

7T

ET-Tripleband Filterset DAPI / FITC / Texas Red
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Your Objective

60x Plan Apochromat Objective

Nosepiece

Manufacturer M.Ig':mtlgg
Flat-Field o
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Properties ] Distance
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(From:http://www.microscopyu.com)

LMF - Microscopy PhD course 2009




Transnission [#]
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(From:https://www.micro-shop.zeiss.com)
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Fragilel!

—

Handle with carelll
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FACTORS THAT INFLUENCE THE QUALITY
OF FLUORESCENCE IMAGES

3 Fluorophores
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v" Concentration
v" Bleaching
v" Sample - autofluorescence




FACTORS THAT INFLUENCE THE QUALITY
OF FLUORESCENCE IMAGES

3 Light source

‘ S0V Excitation intensity

v Lamp/light alignment /@ .




FACTORS THAT INFLUENCE THE QUALITY
OF FLUORESCENCE IMAGES

3 Filters

v" Excitation intensity

v Emission filter




FACTORS THAT INFLUENCE THE QUALITY
OF FLUORESCENCE IMAGES

3 Filters

v NA of the objective

v" Light transmittance (uv)




TAKE HOME MESSAGES

3 Know your fluorophores!

3 Know your light source!

(6(% Know your filters!

3 Know your objective!

3 Know your detector!




UIS2 series : Objectives

UPLSAPO 60XW
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Please note that due to production tolerances, the given values are typical only and not
guaranteed.
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Absorption - ----- and fluorescence emission spectra of DAPI
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Absorption - - - - -- and fluorescence emission spectra of FITC
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Absorption

spectra of Texas Red-X
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