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Fractal Geometry and Topology Abstracted
From Hair Fibers

YIN Ya-jun'?, YANG Fan', 1 Ying', FAN Qin shan’
(1. Department of En gineering Mechanics, School of Aerospace, AML,
Tsinghua University, Beijing 100084, P. R. China;
2. Division of Mechanics, Nanjing University of Technology , Nanjing 211816, P. R. China)

Abstract: Based on the concepts of fractal super fibers, the (3,9+ 2)-cirde and (9+ 2, 3)-circle bi-
nary fractal sets were abstraded from such prototypes as wool fibers and human hairs, with the (3)-
circle and the (9+ 2) drcle fractal sets as subsets. As far as the (9+ 2) topological patterns are con-
cerned, the following propositions were proved: The (9+ 2) topological pattems accurately exist, but
they are of no uniqueness. Their total number is 9. Among them there are only 2 allotropes. In anoth-
er word, among the 9 topologica patterns only 2 are independent (or fundamental). Besides, it was
demonstrated that the (3, 9+ 2)-circle and (9+ 2, 3)-circle fractal sets are golden ones with symmetry
breaking.

Key words: hair fibers; (9+ 2) topologica patterns; symmetry breaking; binary fractal sets; fracta
geometry



