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The research achievements include: (a) that the origin of high-T¢ superconductivity (HTSC) in
multilayer high-Tc copper-oxides materials is a super-exchange interaction that induces
antiferromagnetic ordering; (b) that new iron-based HTSC can be well explained using a
multiple gap sign-reversing s+ wave model with isotropic gaps and its Tc is highest when the
FeAs local structure is regular tetrahedral; (c) that the room-temperature magneto-electric
effect was realized in Sr3CosFe21041 at very weak magnetic field; (d) that the theory has
theoretically shown that the quantum critical point of valence transitions is induced by a
magnetic field, unraveling the existence of a novel quantum criticality.
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