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Abstract: The progresses such as mechanical deformation and phase transition, crystal growth, charge separation and trans-
portation, catalysis are basically interface problems in materials. These interface phenomena depend on the atomic configuration
and electronic structure at interfaces. Accordingly, we can endow the materials specialized functions by design the interface
structures at atomic and electronic scale. In this brief review, three interfaces, solid-solid, solid-liquid and solid-gas are dis-
cussed. New research progresses on interface of materials, including the atomic structure characterization, the interface appli-
cation on charge separation in photocatalysis and solar cell, visualization and quantification of 2D electron gas using inline
electron holography, the evolution of interface during materials growth and catalysis are introduced. These new findings show an
unprecedented knowledge on the atomic structure and electronic structure of material interface. The structure and property rela-
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tionship was revealed directly and would inspire creative works to design more complex and efficient material interfaces.

Key words ; interface; atomic structure; electronic structure; transmission electron microscope
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Fig. 1  Three interfaces we introduced here; solid-solid interface,
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Fig.2 The atomic structure of interface: (a) HAADF images showing the segregation of Ca and Ti atoms at grain boundary in MgO 2!
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