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Recent Advances and Perspectives on Melt Structures of Large-Size Functional Oxide
Crystals
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Abstract: The structure of melt is very important for the growth of high-quality large-size functional oxides, which are such materials
widely used in military, high-tech manufacturing, and medical treatment. The structures for three typical functional oxide melts, such
as oxide alumina, yttrium aluminum garnet, and lithium niobate have been reviewed in this paper. Several coordination units formed
by cations and anions exist in each melt, and the coordination number, bond length, spatial structure and the percentage of various
coordination units in the melts are obviously different from those in the corresponding crystals. The properties of these structure units
are dependent on temperature. The coordination units connected with each other by the nodes. Both the cations and anions in the
melts can be acted as nodes to connect the coordination units (polyhedron) in the melts. Phase transition is the kinetic process of melt
structure transformation. Therefore, in addition to the melt structure, revealing the melt structure evolution kinetic process will help to
understand the growth mechanism of large-sized crystals from a deep level.
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Fig. 2 Dynamic evolution of crystal structure detected by in-situ molecular vibration spectroscopy
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Fig.3 Changes for chemical bond during the nucleation: a transition from soft bond to hard bond*

(a) Schematic diagram of device for tests

(b) Relationship among temperature, GEMF and pulling rate
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Fig. 4 In-situ detection of intrinsic electromotive potential in melt—crystal interface
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Note: EDXD is energy discrete X-ray diffraction; ADXD is angular discrete
X-ray diffraction.
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Fig. 12 Radial distribution function in lithium niobate at
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