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INFRARED REFLECTION SPECTRA OF CONDENSED
MATTER ON THE EXAMPLE OF SOLID SOLUTION
IN Bi-Fe-O SYSTEM
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The topics “Absorption spectra”, “Reflection spectra” are rather hardly perceived by students
especially when the complex non-linear structures are discussed. Indeed, the lines, associated with the
absorption of radiation by free atoms and molecules, as well as the emission lines from such objects,
are fairly easy to perceive. The sharpness of their observation and their interpretation can be made in
the representation of the properties of single atoms and molecules of a gas where the interaction
between atoms or molecules can be neglected. The application of the Bohr postulate for atoms or
molecules of a rarefied gas means either the presence of the emission line or the extinction of a given
spectral line. Condensed nontransparent media, due to their density, allow one to register portions of
the spectrum with more or less absorption through the reflectivity of the medium in this region
described by the refractive index. The refractive index, in accordance with the general canons of the
behavior of the light dispersion, decreases with increasing frequency to the limiting unit. At the same
time, in the region of absorption bands, where resonant phenomena occur with a strong transition of
the field energy to the irradiated material, the phenomenon of anomalous light dispersion with an
increase in the refractive index and reflection is realized. The report presents the resonant phenomena
of the interaction of electromagnetic radiation in the infrared range with vibrational modes of complex
materials by the example of the solid solutions in the Bi(Gd)-Fe-O and Bi(Nd)-Fe-O systems.
Reflection spectra show the activation of the strength of optical oscillator with an initial insignificant
change in the concentration of doping elements against the background of a general decrease in the
refractive index in accordance with normal light dispersion. It is significant that when the absorption
is increased at 18 pk, the band's extremum shifts to the red side at first. According to the data of other
investigators, an extremum at 18 pk in undoped ferrites of bismuth is also observed, but it is
sufficiently appreciable in magnitude (about 20%) at liquid hydrogen temperature and, as the
temperature increases, decreases and also weakly shifts to the red region.
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