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Electronic state of pyrite structure
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Pyrite structure (MX2) has simple cubic lattice and is characterized by X-X bonding, MX6 octahedron,
and a X element making bond with 3 M elements and a X element. Hauerite is a pyrite structure
mineral with composition of MnS2.1t is known that the hauerite has a long bond distance compared
with pyrite-type structure minerals composed of other transition metal elements. In this study,
molecular orbital calculation was performed using MP2 method and aug-cc-pVTZ basis functions on
the cluster (H6S12M, M = Mn, Fe, Co, Ni) as part of the pyrite-type structured crystal. As a result of

structural optimization, the elongation of bonding distance between Mn and S comparing with other

transition metal elements and high-spin state of manganese consistent with experiments were

reproduced.
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