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Algebraic theory of Higgs sheaves and its applications
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We tried to construct an elementary and purely algebraic theory of Higgs
sheaves. We proved the following three results: 1) Mehta-Ramanathan theorem which asserts that the

semi stability of a sheaf with an action of a vector bundle is preserved by restriction to general
hypersurfaces of high degree, 2) Tensor product theorem to the effect that the tensor product of two
semistable sheaves with integral actions of a bundle is again semisgtable, and 3) the Bogomolov
inequality for the 1st and 2nd Chern classes of a semistable Higgs sheaf (a sheaf with an integrable

action of the tangent bundle). These results shed a new light on, and give a reconstruction of,
the theory of Higgs sheaves in terms of pure algebraic geometry.
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