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Moduli spaces of meromorphic connections and their
symmetries (2)

Prof. Daisuke Yamakawa

It has been well-known since the work of Okamoto that some two dimensional moduli
spaces of meromorphic connections on the projective line with prescribed local data at each
singularity have affine Weyl group symmetries. In my lectures | will briefly explain the
"“graphical" construction of moduli spaces of meromorphic connections developed by
Crawley-Boevey and Boalch, which relates meromorphic connections with possibly one
(unramified) irreqular singularities and arbitrary number of reqular singularities to a certain
class of graphs including affine Dynkin graphs appearing in the work of Okamoto.
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SYZ Conjecture and Affine Differential Geometry (2)

Prof. John Loftin

At the large complex structure limit in the moduli of Calabi-Yau manifolds, Strominger-Yau-Zaslow
conjecture that the Calabi-Yau structure reduces to a fibration of special Lagrangian tori over an
affine base. In particular, the complex Monge-Ampere equation on the Calabi-Yau manifold reduces
to a real Monge-Ampere equation $det u_{ij}=1$ on the affine base. Mirror symmetry then
corresponds to a Legendre transform for the potential function $u$ on the base, coupled to a Fourier
type transform on the torus fibers. The base in the SYZ fibration is expected to have singularities of
codimension 2. Thus for a Calabi-Yau threefold, the base is real 3-dimensional, and thus the sinqular
set is likely to be a graph. I will discuss some old joint work with Yau & Zaslow to construct an affine
structure plus a solution to the Monge-Ampere equation on a 3-ball minus a trivalent vertex of a
graph. The proof involves a dimension reduction due to Baues-Cortes to a semilinear elliptic PDE on
$S/2$ minus 3 points. This elliptic PDE is a structure equation for a classical affine differential object,
an elliptic affine sphere in $R"3$. With a solution to this PDE in hand, one can use a developing map
to construct both an affine structure and a solution to the Monge-Ampere equation. | will discuss
some open questions about this construction, and in particular attempts to use integrable systems
techniques to recover the affine holonomy (which should be integral in order for the torus fibration to
exist).
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techniques to recover the affine holonomy (which should be integral in order for the torus fibration to
exist).




Toda equations from geometry (2)

Dr. David Baraglia

There is arich interplay between integrable systems and differential equations arising from
geometry. | will illustrate this by showing how the affine Toda equations arise in a variety of
geometric situations including G2 geometry and Higgs bundles.




Toda equations from geometry (1)

Dr. David Baraglia

There is arich interplay between integrable systems and differential equations arising from
geometry. | will illustrate this by showing how the affine Toda equations arise in a variety of
geometric situations including G2 geometry and Higgs bundles.




Moduli spaces of meromorphic connections and their
symmetries (4)

Prof. Daisuke Yamakawa
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