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In this tutorial we will review scientific topics involving a most important analytical
tool in which virtually any sample, crystals, liquids, solutions, pastes, powders,
films, fibres, gases and surfaces can be studied using current easily available
accessories.  Infrared spectroscopy, spanning from 20 to 13000 cm?, is a
comprehensive tool for the quantitative study of vibrational modes in terms of
changes in electric dipoles associated with vibrations and rotations. In addition, the
electronic structure, as in highly correlated materials from regular transition metal
oxides to high Tc cuprates, may also be probed through the interplay of external
variables such as quasihydrostatic pressure, temperature, and applied magnetic fields.
This yields information of instabilities of great interest to solid state research.
Infrared spectra are based on Fourier spectroscopy that is a powerful technique
applied to transmission as well as reflectivity measurements and built on the
Michelson Interferometer. An interferogram is created that it is Fourier transform to
obtain transmission (absorption) as function of frequency. Then the optical properties
are deduced by Kramers-Kronig integration or a dielectric simulation (using
damped oscillators and plasma) of the reflectivity spectra. This allows the knowledge
of the dielectric function real and imaginary parts yielding a complete low energy
characterization

We will also see more recent applications on biology where now the samples of
interest are biomolecules, very complex systems such as protein, nucleic acid,
carbohydrate, lipid, or biomembrane structure where spectroscopic IR-
microscopy helps bridging data from X-ray cristallography that otherwise
would be intractable.
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