Fluorescence Spectroscopy
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Absorption versus Emission versus Fluorescence

Absorption is the process that consumes a photon and puts the
atom or molecule in an excited state.

M+ hy - M*

Emission is the process that creates a photon and takes the the
atom or molecule in an excited state back to the ground state.

M* - M+ hy



Absorption versus Emission versus Fluorescence

Fluorescence is the process that first consumes a photon
and puts the atom or molecule in an excited state...

M+ hy - M*

And then emits a photon of lower energy which takes the
the atom or molecule back to the ground state.

M* - M+ h'

hv > hy'



Fluorescence Spectroscopy

Net reaction: M —+ hl/ — M* - M —+ ]’ll/,

hv > hy'
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The emitted photon has less energy than the absorbed photon because the
molecule loses some vibrational and rotational energy in the excited state.



The Fluorescence Spectrum plots the amount of light emitted from a
sample during illumination at a specific excitation wavelength as a
function of emission wavelength.
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Po = power of incident light beam (units: Watts)
P = power of transmitted light beam.
Pr = power of emitted fluorescence.



Fluorescence Spectroscopy

The absorption and fluorescence spectra of riboflavin.
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Fluorescence is always
RED-shifted from the excitation.

/Iem > /lex
"Stoke's shift."




Quantitative Fluorescence Spectroscopy

The power of the emitted fluorescence is proportional to the
absorbed power, Po-P:

substituting from Beer’s law:

PF — K’(PO — P) P = POIO—edC — P0€_2'303€dc
PF — K/PO(I . e—2.303€d€)

P.=K'Py1—(1-2303¢dC +...))

P, ~ 2.303K'P,edC

Pr is proportional to concentration at small £dC.



We can measure the concentration of a species by
measuring the Fluorescence at a particular wavelength.

P, ~ 2.303K'PyedC
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Linear Calibration Curve: y=mx +b

b = value of y at x=0 (background).



