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Striation is a characteristic growth defect of crystals, deteriorating their optical quality. Thermodynamic--topologic analysis of crystallization processes [1] showed that congruent-melting points, whose concentration vicinities are used for single-crystal growth, frequently correspond to unstable nodes in phase portraits that image the crystallization of phases of variable composition. The instability of the chemical composition of melt during crystallization is manifested as striation in growing crystals. For the provision of steady-state crystallization in the vicinity of peaks and saddles on liquidus surfaces, a bifurcation cascade is evidently required. The primary bifurcation is the limiting cycle generation bifurcation in the concentration space. For peak points, this is Hopf bifurcation discovered by Andronov [1]. For saddles, the simplest cycle generation bifurcation is a  nonlocal cosymmetric bifurcation 1 (the saddle separatrix loop), as described in [2].

Vertical directional solidification in a fluorinating atmosphere was used to grow a series of single crystals of fluorite solid solutions in SrF2--BaF2--RF3 (R = La--Yb, Y) ternary systems, these crystals corresponding to the vicinities of saddle-type congruent-melting points. The existence of this type of node was predicted in [3]. Thus-grown crystals have no cellular superstructure, which proves the stability of growth to constitutional undercooling, but have striae. Concentration distribution along the length of crystals was analyzed.
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