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Investigation and Modeling of Stable Phase of Crystal
in Gd,X(X=AL, Ga, In) IMC |

F. Sabouri; A. Yazdani
ABSTRACT

The rare earth metals have special importance for their high magnetic moments, various magnetic and
crystal structures. The experiments show in constant conditions, such as electro negativity, ionic radii,
hybridasion that are important factors that determine the existence of a stable phase of a crystal; there are
anomalous behaviors in formation of Rare-earth Compounds. The gadolinium with 7 electron in its 4f
shell has spherical symmetry and stability in magnetic and crystal structure but Gd,X(X=Al, Ga,In)
compounds show anomalous behavior in ones, Gd,Al intermetallic compound crystallize in orthorhombic
structure and Gd,In in hexagonal, while there is no report about Gd,Ga IMC.

The manner of preparing of Gd,Ga intermetallic compound that is not inscripted in Gd-Ga phase
diagram was probed by Arc melted furnace. XRD and SEM data show that its structure is orthorhombic
and very sensitive to annealing temperature. Then stability of crystal structures of Gd2X (X=Al,Ga,In)
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compounds were researched by calculating of total energy of systems, based on the DFT calculations by
use of Wien2k program that their data are in good agreement with the experimental ones.
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Gadolinium, crystal structure, phase stability, energy, intermetallic compound.
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