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Fusion of algebra, geometry and combinatorics based on the roots of Poincare
polynomials of hyperplane arrangements
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In this research project we study the meaning of the integer roots of

Poincare polynomials of hyperplane arrangements. They are determined combinatorially, and when the
arrangement is free they have a good algebraic meaning by Terao"s factorization theorem. However, in
general there are no good way to understand them. We tried to understand them, and obtained two
main results. The first one is on the relation of integer roots of the original arrangement and its
localization/restriction. Localizations and restrictions are important operations in the research
of arrangements, but how their integer roots are related have not been well-understood. By using the
surjectivity of the Euler restriction map, we related them. Second, we studied integer roots of
arrangements coming from digraphs. There are two important classes of such arrangements called Shi
and Ish arrangements. We found a graphic operation keeping the integer roots (in fact, freeness is
kept) and connect these arrangements.
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