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The research in Prof. Hwu’s group deals with exploratory synthesis of solid state 

materials of catalytic, electronic and magnetic importance.  The objective of the group 
research is threefold: 1) to explore new solid state compounds that possess novel 
structures and properties, 2) to evaluate and identify materials that have superior and/or 
enhanced physical and chemical properties for device applications, 3) to draw 
correlations between structure and property of newly synthesized solids for the 
fundamental study of the origin of unusual phenomena.  One specific focus area is the 
exploration of new hybrid solids that contain low-dimensional magnetic nanostructures 
with high-spin values (S). Like molecular magnets, they exhibit unusual (size and 
geometry dependent) magnetic behaviors due to “confined” spins.  Of particular interest 
are those systems containing transition metal and rare-earth metal cations exhibiting 
rich structure and/or redox chemistry.  Compound characterizations will be directed 
toward revealing and understanding the bond strength, spin-spin and spin-lattice 
interactions, and band structures of quantized metal-oxide frameworks.  The underlined 
research goal is to evaluate and determine the parameters that are critical for materials 
selection in quantum device applications, specifically for information storage and 
quantum computing. This research covers a broad range of fundamental inorganic 
chemistry in an emerging field of advanced materials. 
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