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F-singularities and singularities in birational geometry in characteristic zero
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““F-singularities" are a generic term used to refer to singularities defined
in terms of Frobenius maps, and there are four basic classes of F-singularities, F-regular, F-pure,
F-rational and F-injective singularities. F-singularities are expected to correspond to the

singularities in birational geometry in characteristic zero, and many researchers have studied this
correspondence. In this research project, we obtained the following two results related to this
correspondence: (1) When X is a numerically Q-Gorenstein variety over an algebraically closed field
of characteristic zero, we proved that the multiplier ideals on X (in the sense of de Fernex-Hacon)
coincide, after reduction to characteristic p>>0, with the test ideals. (2) We introduced a new
class of F-singularities, F-nilpotent singularities, and gave a Hodge theoretic interpretation of
(3-dimensional) F-nilpotent normal isolated singularities.
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