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Theoretical study and materials search on gigantic negative thermal expansion
phenomena in correlated electron systems
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We theoretically designed a guide for material search for magnetism-induced
negative thermal expansion (NTE) materials, which induce crystal volume expansion due to magnetic
phase transition with lowering temperature and aimed to discover new NTE materials in collaboration
with material synthesis. We have theoretically predicted the occurrence of giant NTE phenomena
associated with antiferromagnetic ordering in transition metal honeycomb-lattice compounds
consisting of edge-shared MX6 octahedra, where M and X are a transition metal ion and a ligand ion,
respectively. We have also clarified the universal physical origin of the magnetism-induced NTE.
Based on the material design guidelines clarified here, we searched the database of
honeycomb-lattice antiferromagnets and found a new NTE material that actually exhibits NTE
associated with a magnetic phase transition to antiferromagnetic order.
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