1. A. Smirnov. Rare-Earth Semiconductors. The
paper briefly reviews the physical properties of a new
class of materials, the rare-earth semiconductors
(RES). RES are compounds that contain a rare-earth
ion with an unfilled inner f shell. The paper discusses
the specifics of RES and how they differ from the stan-
dard semiconductor materials (Ge and Si, A"*B" and
A"BVT compounds, and others). Most RES are magnetic
semiconductors.

Most of the author’s attention is given to three groups
of RES: 1) europium monochalcogenides (EuX); 2) sa-
marium monochalcogenides (SmX); 3) compounds of the
type Ln,X;~LingX, (X=8, Se, Te; Ln is the rare-earth
metal). ’

The magnetic europium chalcogenide semiconductors
* possess unique properties: giant negative magneto-
resistance (the magnetoresistances vary through sev-
eral orders), the appearance of an unusual low-tem-
perature (near 50 °K) dielectric-metal transition in cer-
tain compositions, a large “red shift” of the absorption
edge near the magnetic-ordering temperatures, and
strong sensitivity of this shift to external magnetic
fields. The very fact that the dielectric EuO has a high
absolute Curie temperature (~89 °K) can in itself be
considered sensational. The gigantic effects in the
compounds EuX also include a sharp change in the phys-
ical properties of these materials on very light doping
with Ln® impurities and an uncommonly large value of
the Faraday effect.

Among the compounds SmX, the paper gives detailed
consideration to the properties of samarium monosul-
fide. An isostructural (NaCl-NaCl) first-order semi-
conductor-metal phase transition is observed in SmS
under a hydrostatic pressure of ~6.5 kbar at 300 °K.
The metallic phase of SmS has a number of unusual
properties that are found only in a limited class of com-
pounds. The paper considers methods of obtaining the
metallic modification of samarium monosulfide (under
hydrostatic pressures above 6.5 kbar with formation
of solid-solution systems of the type Sm,_ Ln!’S—
“chemical collapse, ” and by mechanical polishing of
SmS semiconductor films). Low-temperature and high-
temperature metal-semiconductor phase transitions
have been observed in the solid-solution system for
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several compositions. The paper discusses properties
of the metallic SmS phase obtained by mechanical pol-
ishing.

The Ln,X;-Lng X, systems exhibit interesting proper-
ties. Ln;X; and LnyX, are boundary compositions of
the same phase within which the same structural type
is preserved with almost no change in lattice constant,
while the electrical properties change from dielectric
to metallic. Ln,X; is a dielectric withawide forbidden
band in which every 9-th site of the cationic sublattice
remains vacant, i.e., there are ~10%! vacancies per
cm®, The electrical conductivity may vary through 13
orders within the phase, The paper briefly discusses
the technological complexities of making RES single
crystals and thin films, the possibilities for practical
use of these materials, and the organization and design
of research on the RES problem in the USSR and abroad.
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