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10:00 – 11:00 Yuri Berest Cornell University

Derived commuting varieties

Commuting varieties parametrize pairs of commuting matrices. More generally, for any complex
reductive Lie algebra g, one can consider the variety C(g) of commuting elements in g. These classical
varieties have intricate geometry, and there is a number of open problems and tantalizing conjectures
related to them. In this talk, I will discuss the construction of a derived commuting variety of g,
that is a natural ‘higher’ derived extension of C(g). I will show how some of the known properties of
C(g) can be interpreted from the derived geometric point of view. Adding insult to injury, I will also
present another conjecture on C(g) that becomes ‘visible’ at the derived level. A remarkable feature of
this new conjecture is its relation to classical Macdonald conjectures which play an important role in
representation theory and combinatorics. (The talk is based on joint work with G. Felder, A. Patotski,
A. Ramadoss and T. Willwacher.)

11:30 – 12:30 David Li-Bland University of California, Berkeley

Moduli spaces of flat bundles over quilted surfaces

Consider a surface X, labelled by a structure Lie group G. If G carries a bivariant pseudo-riemannian
metric, then the moduli space, MX , of flat G-bundles over X carries a Poisson structure. A ‘quilted
surface’ is a slight generalization of this setup: X is partitioned into domains along 1-dimensional
domain walls, and each domain is labelled by a distinct structure group (subject to some compatibility
conditions along the domain walls). As before, the moduli space, MX , of flat bundles over the quilted
surface is Poisson. Moreover, the algebra of functions on MX can be described geometrically in
terms of graphs immersed in X, and the Poisson bracket in terms of their intersections. Many
interesting Poisson manifolds, P , can be realized as the moduli space, P = MX , for a quilted surface,
X. Important examples include Poisson Lie groups, Poisson homogeneous spaces, Bott-Samelson
varieties, various symplectic groupoids, and Drinfeld polyubles. Thus, the quilted surface X provides
a 2-dimensional pictorial representation of the given Poisson manifold, P , from which one can read
off some important properties of P , including Casimirs, distinguished coisotropic submanifolds, and
actions by finite (e.g. braid) groups. Moreover, for each quilted surface X, the moduli space MX

admits a straightforward deformation quantization. This talk is based on joint work with Pavol
Ševera.



14:30 – 15:00 Sasha Patotski Cornell University

Derived characters of finite-dimensional representations

For an associative algebra A, the set of all n-dimensional representations of A forms an affine scheme
called the representation scheme Repn(A). The characters of n-dimensional representations define a
linear map from the 0-th cyclic homology HC0(A) of the algebra A to the ring k[Repn(A)] of regu-
lar functions on Repn(A). This classical construction admits a natural homological extension, where
HC0(A) is replaced by the higher cyclic homology HC∗(A) and k[Repn(A)] is replaced by repre-
sentation homology which is the homology of the derived moduli space D Repn(A) of n-dimensional
representations of A. The higher character maps are quite nontrivial, and there are only few examples
where they have been computed explicitly. The aim of this talk is to present computations in the
case of symmetric algebras A = Sym(V ). In this case, the derived characters of A turn out to be
certain differential operators on the space of algebraic differential forms on V . I will give a general
combinatorial formula and discuss some implications.

15:00 – 15:30 Nick Early Penn State University

Permutohedral Arrangements, Simplicial Decompositions and the Worpitzky Identity

Several years ago, Adrian Ocneanu discovered a method for cutting a simplex into certain polyhedral
regions, called plates, which have particularly deep combinatorial properties. He conjectured the
character formula for the action of the symmetric group on the space of simplex plates. In this
joint work with Ocneanu, we prove this conjecture. We introduce a symmetric group equivariant
geometrization of the classical Worpitzky identity, which expands a cubical number rn−1 in terms of
the Eulerian numbers with binomial coefficients. From our perspective, the Worpitzky identity is a
transformation between bases in a module spanned by polyhedral regions in a simplex. The character
which we thereby derive from the action of the symmetric group on this simplex module turns out
to be numerically identical to results in recent work of Sagan-Shareshian-Wachs in their study of
Eulerian quasi-symmetric functions.

16:00 – 17:00 Jae-Suk Park Center for Geometry and Physics, IBS & POSTECH

What is an Algebraic Quantum Field Theory: via an (0 + 0)-dimensional example

Motivated by the mathematical structures of the Batalin-Vilkovisky (BV) quantization scheme of
classical field theory, this speaker has proposed an algebraic homotopic approach to study quantum
correlation functions of quantum field theory. In this talk, I will examine a class of quantum field
theories, whose classical actions are certain polynomials over C with Abelian gauge symmetries such
that the classical equation of motion spaces are smooth toric hypersurfaces. Such a theory may
be regarded as a (0 + 0)-dimensional quantum field theory, which is too trivial to have the usually
pronounced difficulties in defining path integrals but too non-trivial to be handled by the perturbative
Feynman calculus. I am going to establish that quantum expectation values of quantum observables
of the theory are period integrals and their quantum correlation functions govern certain extended
variations of polarised Hodge structure of the classical equation motion space. Time permitting, I am
also going to supply a deterministic algebraic algorithm for computing all quantum correlations. (no
knowledge in physics required)
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