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Abstract—We have studied the effect of hydrostatic pressure on the galvanomagnetic properties of a
Cd;As, + 20 mol % MnAs alloy in a transverse magnetic field of up to 4 kOe. The pressure dependences of
the Hall coefficient and resistivity for the alloy provide evidence of reversible phase transitions. The observed
negative magnetoresistance of the alloy is shown to be induced by high pressure.
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INTRODUCTION

Cd;As,—MnAs alloys have attracted considerable
interest because they consist of Cd;As,, a narrow-
band-gap semiconductor [1—3], and MnAs, a well-
known ferromagnet [4]. The constituent components
of this system are of interest for producing granulated
spintronic structures [5]. Based on results of theoreti-
cal and experimental studies, Cd;As, is thought to be
a three-dimensional topological Dirac semimetal (3D
TDS). Angle-resolved photoelectron spectroscopy [1]
and scanning tunneling microscopy results demon-
strate the existence of 3D Dirac fermions in this com-
pound. 3D Dirac semimetals exhibit unusual effects:
quantum spin Hall effect, giant diamagnetism, and
others. Cadmium arsenide is more attractive for inves-
tigation of these effects than are well-known 3D TDS
compounds, for example, Na;Bi, because they are
hygroscopic. Cd;As, is a basic compound for studies
of unique phases, such as Weyl semimetals, axion
dielectrics, and topological superconductors. Not
only Cd;As, [6, 7] but also Cd;As,-based diluted mag-
netic semiconductors [8—10] are of interest as spin-
tronic materials.

The diluted magnetic semiconductors have been
studied as injectors of spin-polarized charge carriers.
There is, however, a problem related to the fact that
the coefficient of electron spin injection across a ferro-
magnetic metal—semiconductor interface is not very
large because of the resistance mismatch between the
layers. This problem can be resolved by utilizing
diluted magnetic semiconductors, such as GaMnAs,
and Mn—V (MnP, MnAs, and MnSb) magnetic semi-
metal compounds [10—13]. At temperatures below
their Curie temperature (7), solid solutions of diluted
magnetic semiconductors have an internal magnetic
field, and exchange interaction between Mn ions usually
increases with increasing Mn concentration owing to the
decrease in Mn—Mn distance. Cd;As,—MnAs alloy con-
taining 20 mol % MnAs consists of a (Cd; _ ,Mn,);As,
solid solution with inclusions of another ferromag-
netic phase, MnAs, with 7. = 318 K [14, 15]. Thus,
the alloy comprises two interacting magnetic subsys-
tems: solution of Mn ions in a highly conductive
medium (Cd,;As, Dirac semimetal) and ferromagnetic
MnAs, which allows us to envisage the possibility of
creating an injection material with a high degree of
polarization.
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