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Title: On the virtual Euler characteristics of the moduli spaces of semistable
sheaves on a complex projective surface

Abstract: T'll deliver an overview of some studies on the virtual Eu-
ler characteristics of the moduli spaces of semistable coherent sheaves on
a smooth complex projective surface and related topics. It intends to be
a gentle introduction to this fascinating area of research, where Geometry,
Analysis, and Algebra may interact.
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Title: Linear systems on abelian varieties

Abstract: For an ample line bundle L on an abelian variety X, it is
known that L™ is basepoint free if n > 2, projectively normal if n > 3,
and the ideal of X embedded by |L"| is generated by quadrics if n > 4.
As a generalization of these results, Lazarsfeld conjectures that L™ satisfies
property (N,) if n > p+3. This conjecture is affirmatively proved by Pareschi
and strengthen by Pareschi-Popa by the theory of M-regularity. Recently,
Jiang and Pareschi consider (variants of) M-regularity of Q-twisted sheaves
and it turns out that this is very useful when we study the linear system |L|
of L itself, not only L™ for n > 2. In this talk, I will explain this topic and
some recent results.

0000 (0000 IMJ-PRG)

Title: Positivity of an analog of Kazhdan-Lusztig polynomials for finite-
dimensional representations of quantum loop algebra

Abstract: For a complex simple Lie algebra g, finite-dimensional represen-
tations of the associated quantum loop algebra form an interesting monoidal
abelian category, which has been studied from various perspectives. Related
to the fundamental problem of determining the characters of irreducible rep-
resentations in this category, one can consider an analog of Kazhdan-Lusztig
polynomials in a purely algebraic way. When g is of simply-laced type, the
positivity of these polynomials follows from Nakajima’s geometric theory of
quiver varieties, which is not applicable to non-simply-laced cases. In this
talk, we show that the same positivity holds for non-simply-laced type as well
by establishing an isomorphism between the quantum Grothendieck ring of
non-simply-laced type and that of unfolded simply-laced type. In addition,
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we newly find that an analog of Kazhdan-Lusztig conjecture holds for several
cases in non-simply-laced type. This is a joint work with David Hernandez,
Se-jin Oh, and Hironori Oya.
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