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Research profile
My field of interest is algebraic geometry.

In particular, I work on derived categories of coherent sheaves on algebraic varieties.
In my past research, I studied autoequivalence groups of the derived category (in [2, 1, 4, 7])
and stability conditions in the sense of Bridgeland (in [8, 5, 3]).
Recently, I am studying three dimensional projective varieties. More precisely, I am working on
generalizations of the classical Bogomolov-Gieseker inequality for stable sheaves on surfaces
to stable complexes on threefolds, and applications of this to birational geometry.
I am also studying deformations of K3 categories embedded in derived categories of cubic
fourfolds together with Martı́ Lahoz (University of Bonn).
Former Research Area E I belong to the research area E (and partly connected with C).
During my first year at HCM I wrote two preprints and completed two papers (one appeared in
print and one is going to appear in 2011).
Preprints.
[11] “Bridgeland stability conditions on threefolds II: An application to Fujita’s conjecture” (with
A. Bayer, A. Bertram and Y. Toda), preprint 2011.
In this paper we show that the conjectural inequality for stable two-term complexes we formulate in the preprint [12] has applications towards Fujita’s conjecture on threefolds. More precisely,
the conjecture implies a Reider-type theorem for threefolds, that KX + 6L is very ample for L
ample, and that 5L is very ample when KX is trivial.
[12] “Bridgeland stability conditions on threefolds I: Bogomolov-Gieseker type inequalities” (with
A. Bayer and Y. Toda), preprint 2011. Also arXiv:1103.5010.
In this paper we construct new t-structures on the derived category of coherent sheaves on
smooth projective threefolds. We conjecture that they give Bridgeland stability conditions near
the large volume limit. We show that this conjecture is equivalent to a Bogomolov-Gieseker
type inequality for the third Chern character of certain stable complexes. We also conjecture a
stronger inequality, and prove it in the case of projective space, and for various examples.
Finally, we prove a version of the classical Bogomolov-Gieseker inequality, not involving the
third Chern character, for stable complexes.
Published papers.
In [?], we study the space of stability conditions on the total space of the canonical bundle over
the projective plane. We explicitly describe a chamber of geometric stability conditions, and
show that its translates via autoequivalences cover a whole connected component. We prove
that this connected component is simply-connected. We determine the group of autoequivalences preserving this connected component, which turns out to be closely related to Γ1 (3).
Finally, we show that there is a submanifold isomorphic to the universal covering of a moduli
space of elliptic curves with Γ1 (3)-level structure. The morphism is Γ1 (3)-equivariant, and is given by solutions of Picard-Fuchs equations. This result is motivated by the notion of Π-stability
and by mirror symmetry.
Finally, in [1], we study the general fibre of a formal deformation over the formal disk of a projective variety from the view point of abelian and derived categories. The abelian category of
coherent sheaves of the general fibre is constructed directly from the formal deformation and
is shown to be linear over the field of Laurent series. The various candidates for the derived
category of the general fibre are compared.
If the variety is a surface with trivial canonical bundle, we show that the derived category of the
general fibre is again a linear triangulated category with a Serre functor given by the square of
the shift functor.
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