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MS13-1-3 MgMn,Ga,s: new structural type with three core-shell cluster packing
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Abstract. The new ternary gallide MgMn,Gaqs was synthesized by induction melting from the pure elements in a sealed
tantalum crucible. The crystal structure was studied both by single crystal and powder X-ray diffraction. Single crystal
diffraction data were collected at 20 degrees C on an Xcalibur™3 CCD diffractometer with graphite-monochromatized
Mo- or Cu-Ka radiation. Scans were taken in the u-mode, the analytical absorption corrections were made by CrysalisRed
[1]. Crystal structures of the compounds were solved by direct methods and refined using the SHELX-97 software
package [2]. The MgMn,Gas structure (tP23, P4/mmm, a = 6.3116 (9) A, ¢ = 9.944 (2) A) can be described as a three-
core-shell cluster compound. The Mg atoms are surrounded by 16 adjacent Ga atoms [MgGa;¢] in the form of an
octadecahedron. The [MgGas] octadecahedron is encapsulated within the [Gas,] icohexahedron, which is again
encapsulated within a [Gay] pentacontaoctahedron, forming as a result three core—shell cluster
[MgGas@Gas,@Gayo]. The electronic structure calculations were performed by means of the TB-LMTO-ASA program
and they confirm the core—shell packing of these clusters.

Table 1. Fractional atomic coordinates and isotropic displacement parameters (AZ) for MgMn,Gag
Atoms X y z Uisol Ueq

Ga1 0.23869(17) 0.23869(17) 0.23605(15) 0.0172 (5)

Ga2 0.5 0.5 0.3872(4) 0.0558 (17)

Ga3 0 0.3110(4) 0.5 0.0232 (7)

Ga4d -0.1870(4) 0.5 0 0.0183 (6)

Mn5 0 0 0.3433(4) 0.0059 (9)

Mn6 0.5 0.5 0.1526(4) 0.0077 (9)

Mg7 0 0 0 0.033 (4)
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