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Region of

Main interactions with matter
the spectrum

Radio Collective oscillation of charge carriers in bulk material
Microwave

through far Plasma oscillation, molecular rotation

infrared

Near infrared | Molecular vibration, plasima oscillation (in metals only)

Molecular electron excitation (including pigment molecules

Visible found in the human retina), plasma oscillations (in metals
only)
: Excitation of molecular and atomic valence electrons, including
Ultraviolet .
ejection of the electrons
X-rays Excitation and ejection of core atomic electrons

Energetic ejection of core electrons in heavy elements,

Gamma rays o : o . : ! - :
Y excitation of atomic nuclei, including dissociation of nuclei
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Absorption of Radiation
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Absorbance
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Measuring Transmittance and Absorbance

P §] P solvent

A =log— = log
P T

solution

Beer-Lambert’s law

A = abe

where a is absorptivity (L.gt.cm)

A = ebe

where € is molar absorptivity (L.molt.cm1)
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Absorbance - Transmittance Relations

e Transmittance: T=P/P,
% Transmittance: %7 = 100 T -
e Absorbance: A = /og (P, /P) Fo
«—h—
A=log (1/T) = -log (T)
A =Jog (100 / %T)
A=2-log (%T)
% Transmittance
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Beer's Law
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Deviations from Beer-Lambert’s Law

e Deviations in absorptivity coefficients at high concentrations (>
0.01 M) due to electrostatic interactions between molecules in
close proximity

e Scattering of light due to particles in the sample

e Fluorescence or phosphorescence of the sample

e Changes in refractive index at high analyte concentration

e Shifts in chemical equilibrium as a function of concentration
e Non-monochromatic radiation

e Stray light
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Beer-Lambert’s law at high concentrations
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