Electronic structure of skutterudite superconductors MPt,Ge1;
(M=Ba, Sr, La) — density functional calculations
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Platinum germanides skutterudites (MPt,Ge,, M=Ba, Sr, La, Pr, Th) [1-9] are new type of
superconductors with T. less then 8.3 K. In this work the electronic structure of SrPtiGe,,
BaPt;Ge, and LaPtsGe;, within PAW method (VASP), ultrasoft pseudopotential (PWscf) and FP-
LAPW (elk) method was calculated. The scalar relativistic approach and gradient approximation
was used (PWO91 and PBE). The influence of gold substitution on electronic properties of
SrPt,Ger,, BaPtyGe;, was also investigated (for experimental results for BaPtsGe;, see ref. [5]).
Density of states at the Fermi level [N(Ef)] was equal (from different methods): 8.25 for LaPtsGes,
8.6-9.1 for BaPt;Ge;, and 8.43-9.1 (all values in 1/eV*f.u. units) for SrPtsGe;,. From [1] this values
are about 13 1/eV*f.u. for Ba and Sr, however in [5] in case of Ba the value was equal 8.8 1/eV*f.u.
which is very close to present results. Gold substitution increase value of N(E;) from 8.9 to 10.0
1/eV*fu. for BaPt;AuGe;, and thus should also increase T. (experimental and theoretical full-
relativistic results for Ba are in ref. [5]).
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Fig.1. Left: Total density of states (DoS) for MPtsGei», M=Ba, Sr, La, obtained from full-potential
LAPW method (elk) for experimental crystalographic data. Right: Total DoS for BaPt,Ge;, with and
without gold substitution for theoretical lattice constants within PAW method (VASP).
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