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Mathematical modeling for understanding phyllotactic patterns and its
geometrical study
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Voronoi tilings with parabolic spiral lattices has been proposed as a
geometric model of spiral phyllotaxis which are observed to plants such as sunflowers. However, its
mathematical structure was not mathematically clear. In this study, about Voronoi tilings with
generalized Archimedean spiral lattices including the parabolic spiral lattices, we showed
comprehensively mathematical structures as follows. Grain boundaries consist of heptgons, hexagons,
and pentagons, and the number of polygons is determined by denominators of convergents obtained from

the regular continued fraction expansion of the divergence angle; the denseness of bifurcation
curves of parameters; and the area convergence of Voronoi tiles. Moreover, as a ripple effect of the
geometric study of Voronoi tiling for phyllotactic patterns, it was clarified from the statistical
analysis of experimental data that patterns of compound eyes of Drosophila follow Voronoi
tessellations.
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