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Abstract

This article examines to obtain some of the rare earth elements’ (REE)
antimonides’ and halkogenides’ thin films and research their optical,
electrophysical and mechanical properties. The work consists of an introduction,
four chapters and conclusions.

The first chapter provides a brief review of the scientific literature that
relates to our interest REE - phase diagrams units of the state, technology of obtain
volumetric and thin film's objects, crystal structure, electrophysical and optical
properties. From the review of the scientific literature shows that the REE's
sulfides, telurides and antimonides are promising materials for use as a practical
viewpoint, as well as a solid body with many challenges in terms of rethinking. In
REE's antimonides are interesting, and therefore attracts a lot of attention from
researchers to intermediate valence when f electron under certain conditions,
loses its stability. REE's intermediate valence can be achieved with two ways: with
existence different valence ions in the crystal lattice (unhomogeneous
intermediate valence) and continuous fluctuations of each ion of one f electrons
between localized and delocalized conditions the life expectancy is very low
(~10713 — 10~ min) (homogeneous intermediate valence).

REE antimonides' many different unique physical properties are mainly
associated with homogeneous intermediate valence. The rare earth elements are
difficult fuses materials and obtain stoichiometric composition as volumetric as
well thin films facilities are rather difficult task, which is still not completely
overcome. This applies particularly on thin films which data about technology of
preparation are scarce or almost nonexistent. For microelectronic thin films are of
particular interest because in addition to the properties of thin films are often
different from the properties of three-dimensional objects, and they sometimes
have "unexpected" physical properties. The data about zonal structure a number of
sulfides, telurides and antimonides of REE is not available. Also limited scientific
information about the mechanical properties of these compounds.

The second chapter briefly describes equipments for obtain of thin films
technologycal, controlling and measurement of physical properties and
measurement methods. Much attention has been attached to the thin films
acceptable equipment by vacuum - thermal evaporation method, as well as
requirements imposed to substrate and their cleaning methods, because on them
are highly dependent the crystal lattice improvement and therefore physical
properties of obtainable films. The chapter describes the film thickness
measurement device, of films’ X-rey diffraction, electronografical, chemical
composition, research methods of electrophysical properties and devices for
learning optical range.

The third chapter contains detailed descriptions of the early vacuum -
thermal evaporation method that makes films varieties, such as the evaporation of
components from two independent sources and pre-synthesized compounds
discrete evaporation. Particular attention is paid to the stage of laying the tape:
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material evaporation, steam onto the vacuum, its condensation on the substrate
and formation of the film structure. This chapter also contains specific splicing to
get the results. The article discusses the chemical and phase composition,
crystallinity, structural perfection of technological regimes, the dependence of the
study. Given some of the results of the study obtained films by X-rey diffraction,
electronografical, X-ray microanalysis, Auger electron spectroscopy (Riber LAS-
200 spectrometer) was used to obtain composition depth profiles of the films.

The fourth chapter is entirely devoted to the experimental results and their
discussion. Especially is illustrated the study results of prazeodium diantimonides,
holmium and gadolinium triantimonides, gadolinium and terbium
monoantimonides' optical, electric and mechanical properties of thin films laid on
various substrates.

It is shown that the valency of antimony praseodium's monoantimonide
ribbons of color and, therefore, a great influence is made by the evaporation
temperature of antimony. In particular, by increasing, it has been found that the
ion valency of antimony is reduced, that makes significant influence on the optical
properties of the films.

It is shown that gadoliniums monoantimonide films are closed with their
electrical parameters to semi-metals, and holmium and gadolinium triantimonides
tape - with metal. At room temperature in the photons energy range 0.05 -5.5 eV
was studied reflection and absorption spectra of thin films of GdSb. It is calculated
the spectral dependence of the absorption and refractive coefficient. It is shown
that there is a better reflection of the long-wavelength range of the minimum and
reflective strips. Absorption spectrum - in three areas: area of high transparency,
increase the absorption of 0.25 eV and the structure of the district - on. Analysis
concluded that the reflectance spectrum of a sharp increase in wages and the long-
wave absorption coefficient can be attributed to the charge carriers in the plasma
oscillations.

Energy photons at room temperature 0.06 - 6 eV is measured 7bS tape
reflection and transparency spectra and absorption spectrum frequency
dependence graphical analysis is conducted, based on which it is shown that the
increase is due to the short-wave absorption spectrum indirect electron transitions.

In the temperature range 100-500 K, is measured resistivity, Hall constant
and thermoelectric power - temperature dependence. According to Hall constant
measurements TBS tapes has the same conductance as n-type and thermopower -
in accordance with the size - p-type. Possible reasons for these differences are
based on analogy with other materials.

By the complete rubbing method is PrSb,, GdSb, HosSbs GdsSb; and
ThS relative mechanical strength. It is shown that the substrate material is
significantly influenced by the relative strength of the mechanical tape. It is
believed that the thermal expansion coefficients of the substrate material and the
relative affinity laying film leads to an increase of mechanical strength.

At the end of the list are some of the main conclusions of the work and cited
literature.
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