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Novel Negative Thermal Expansion Materials for Thermal Expansion Control
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To develoE innovative negative thermal expansion materials that exhibit
giant negative thermal expansion by controlling the charge, orbital, spin, and phonon degrees of
freedom of solid materials and their ordered phases, and to establish thermal expansion control
technology using giant negative thermal expansion materials: 1. understanding phase transition
thermodynamics through local and domain structure analysis; 2. developing and industrializing new
giant negative thermal expansion materials with charge transfer, orbital order, and ferroelectric
transitions; 3. Development of a predictive theoretical model for thermal expansion and development
of negative thermal expansion fine particles for 3D printing and fabrication of artificial
structures with optimally arranged negative thermal expansion fillers.
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