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Abstract 

Crystallization is a process from atoms, ions, molecules, or their combinations to build order structure. 

Crystallization studies of ceramic materials have long been attracting much attention of the community, 

which originate from multiscale control and design of both nucleation and crystal growth [1-3]. We 

proposed chemical bonding theory of single crystal growth to well understand crystallization of 

ceramic materials [1-3]. We use some physicochemical models to rationally design and develop 

solutions to searching for novel materials by using crystallization. Specifically, we use some 

physicochemical models to design artificial crystals with special properties according to people's needs, 

such as laser crystals and scintillation crystals. Our recent advances include the multiscale design of 

artificial crystal compositions and structures, crystal growth equipment and growth parameters, and 

the development of new preparation methods. 
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