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Global F-regularity, Fano variety and the finiteness of Frobenius direct images
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We studied the structure of iterated Frobenius direct images on algebraic
varieties and their singularities in positive characteristic, from the viewpoint of the finite
F-representation type (FFRT). Our results are as follows.

1. (Joint work with Ryo Ohkawa) We studied the FFRT property of 2-dimensional normal graded rings
(quasi-homogeneous singularities) in positive characteristic p using the method of algebraic stacks.
We proved that a 2-dimensional normal graded ring has FFRT if it has a log terminal singularity;
but it does not have FFRT otherwise, except for some exceptional cases depending on p.

2. We studied the FFRT property of the anti-canonical ring of a quintic del Pezzo surface X in
positive characteristic. We constructed a self-dual indecomposable vector bundle of rank 3 that
appears as a direct summand of self-dual Frobenius direct images on X. We have also shown that the
anti-canonical ring has FFRT in characteristics 2 and 3.
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