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Introduction. The interest in Heusler compounds
family in the last years has a huge impact on the
progress of their applications especially in shape mem-
ory effect, magneto-caloric effect, and giant magneto
resistance [1-4]. Recently, the structural, electronic,
elastic, thermal, and magnetic properties of a num-
ber of full Heusler alloys have been studied by many
authors [5-9]. In this study we introduce a theoreti-
cal investigation on structural, electronic, elastic, and
magnetic properties of new full Heusler RusYZ alloys
where Y=DMn, Nb and Z=Sb, Te. The pressure ef-
fect on the total and partial magnetic moments is in-
cluded in this study. Among other studies of Heusler
alloys, it is worth mentioning [10] which considered
the stability of intermetallic Heusler alloys containing
transitions metals. Recently pressure effect on differ-
ent properties of full Heusler alloys have been consid-
ered in [9]. The full Heusler XoYZ compounds have
two possible crystals structures. The first one is the
CusMnAl structure with the space group Fm3m: #,216
and the other crystal structure is of the HgoCuTi-type
with the space group F'_43: # 225. The theoretical val-
ues of the equilibrium lattice constant, magnetic mo-
ment, bulk modulus, and its pressure derivative are cal-
culated using the full-potential non-orthogonal local-
orbital minimum-basis method (FPLO) using the GGA
approximation. The modified Birch—-Murnaghan equa-
tion of state was used in investigation of the bulk modu-
lus and its pressure derivative. To investigate some elas-
tic properties as shear modulus, Young modulus, and
Poisson ratio we have used WIEN2k electronic code.

Result and discussions. We have performed our
calculations for both CusMnAl and HgoCuTi structures
and found that the CusMnALl structure is the most sta-
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ble structure for these compounds. Our data shows a
good agreement with a theoretical study by I. Asfour [8],
who has predicted that CusMnAl structure is the sta-
ble for these alloys. The magnetic state is the preferred
one in these compounds. We have calculated the lattice
constant of RusMnSb 6.25 A, which shows a good agree-
ment with theoretical and experimental data. The total
magnetic moment of RusMnSb is 4.017 ug. The calcu-
lated spin magnetic moment for RusMnTe compound
is high 4.835 up. The magnetic moments of RusNbSb
and RusNbTe alloys are 1.745 and 1.147 up respec-
tively. The high magnetic moment of these alloys makes
them promising materials for different spintronics ap-
plications. We investigated the variation of the normal-
ized unit cell volume (V/V;) under different hydrostatic
pressures. We also calculated the pressure effect on the
total and partial moments of RusMnSb compound. In
RusMnSb and RusMnTe compounds, the main con-
tribution to the total magnetic moment comes from
the Mn-atom. The total magnetic moment of RusNbSb
shows strong dependence on pressure. We have calcu-
lated the bulk modulus B, shear modulus G, Young
modulus Y, anisotropic factor A, shear constant (C!),
Cauchy pressure (Cy1), Poisson ratio v, and Pugh’s ratio
B/G for RugMnZ and RuaNbZ (Z = Sb, Te).

Full text of the paper is published in JETP Letters
journal. DOI: 10.1134,/S0021364021050015
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