Synthesis of the Ga-Pt-RE Tsai-type approximants
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The Tsai-type approximants have been extensively investigated because of their unique
magnetic properties. For the Au-Al-Gd 1/1 approximants 2] the ground state magnetic order
is found to sensitively depend on the Au/Al ratio. Inspired by this observation, the magnetic
property of the Tsai-type 1/1 approximants has been studied in various alloys systems. On the
other hand, that of the Tsai-type 2/1 approximants has been rarely studied, and the relationship
between the degree of the approximation and its magnetic property has not been clarified yet.
The Ga-Pd-RE (RE = Tb) system ¥ is one of the examples which have both 1/1 and 2/1
approximants. In this study, we have investigated the formation condition of 1/1 and 2/1
approximants in the Ga-Pt-RE (RE = rare-earth) system by replacing Pd with Pt in the Ga-Pd-
RE (RE = Tb) system.

Polycrystalline alloys of the Ga-Pt-RE (RE = La, Ce, Nd, Ho, Tm) systems were
prepared by arc melting high purity Ga, Pt, La, Nd, Ho, Tm. The alloys were annealed under an
Ar atmosphere and quenched in water. The phase purity of the samples was examined by the
powder x-ray diffraction .

Figure 1 shows the powder x-ray diffraction patterns of the obtained approximants.
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