Structural Study of Liquid Lithium Niobate by Neutron Diffraction
Role of the Li Atom in the Clustering Near Solidification
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The structure of liquid LiNbO4 has been investigated by neutron diffraction using samples with dif-
ferent isotopic composition of lithium. The intensity scattered by these samples has been measured for
momentum transfers 0.4 A=1 < Q < 17.1 A= and temperatures 1600 K > T > 1500 K, which include
the undercooling domain. From an analysis of the correlation functions G; i (r) of theatomic pairsLi—L.i,
Li—Nb, Li—O and their structural evolutions, given by AG;_; (r) = Gj_;'(r)1500 — Gj —j (r)1550 Mmade
with reference to the crystalline LiNbO3 ferroelectric structuré, itwasp 'bile 90 confirm aloca order-
ing similar to that of the crystal. The presence of clusters (groupings of NbOq octahedra) is confirmed.
Both regular and irregular NbOg octahedra are observed in the liquid near solidification. With its high
mobility in the melt, the Li atom plays an important role in the clustering: the Li—O and Li—Nb bonds
make possible the staking of four octahedra groups into clusters of eight octahedra or more. The Li—Li
bonds join these groups. The diameter of the clustersis aleast 22 A in the undercooling regime.
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