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Titles & Abstracts 
 

Vertices of the multiplicative eigenpolytope  

Prakash Belkale (The University of North Carolina at Chapel Hill) 

The multiplicative eigenpolytope for SU(n) controls:  

(1) The set of tuples (\lambda,\mu,\nu; \ell) of dominant fundamental weights for SL(n) at a level \ell for which 

the corresponding space of conformal blocks for SL(n), with three marked points, is non zero (these dimensions 

are encoded in the Verlinde algebra).  

(2) The possible eigenvalues of a product of unitary matrices given the eigenvalues of the matrices. 

(3) The set of non-zero structure coefficients in the small quantum cohomology of Grassmannians Gr(n,m).  

This polytope is given by a system of inequalities controlled by the quantum cohomology of Grassmannians. 

This description does not shed any light on the set of vertices. In this talk I will describe an inductive approach 

which determines the set of vertices: Roughly speaking, there are some vertices which are explicitly (with 

formulas) given in terms of enumerative geometry. The remaining vertices arise from the corresponding problem 

for smaller SL(r) by an explicit induction procedure. 

 

Generalizations of Thaddeus stable pairs to the surface case  

Aaron Bertram (University of Utah) 

Stable pairs on curves were a useful tool for proving the Verlinde formula. One generalization to algebraic 

surfaces was considered by Huybrechts and Lehn. In this talk, we show how a Bridgeland stability conditions 

on an algebraic surface give new generalizations that are more closely related to Donaldson-Thomas type 

invariants. 

 

 

On properties of the quantum K-theory of cominuscule spaces  

Pierre-Emmanuel Chaput (Université de Lorraine) 

In this talk I will report on progress together with Buch, Mihalcea and Perrin. The quantum K-theory of a convex 

projective variety was defined by Givental. For cominuscule spaces (including Grassmannians), the quantum 

K-theroy enjoys many nice properties:  

* the product of two Schubert classes is a finite linear combination of powers of the quantum parameter times 

a Schubert class.  

* the coefficient appearing are alternating in some natural meaning.  

* for quantum cohomology, the powers of the quantum parameter which appear form an interval.  

I will present these results together with some ideas of proofs, which rely on the so-called quantum-to-classical 

principle, combinatorics in the poset of Schubert classes, Knutson, Lam and Speyer's theory of positroids, as 

well as rational connectedness results which are proved using in particular Graber, Harris and Starr's result on 

the existence of sections for morphisms with rationally connected fibers. 
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Uniruleness of symplectic birational geometry on orbifolds 

Bohui Chen (Sichuan University) 

Hu-Li-Ruan showed that the uniruleness is a symplectic birational invariant for smooth manifolds. Be precise, 

they defined uniruleness by testing the vanishingness of certain type of Gromov-Witten invariants and showed 

that such vanishing property is preserved by blow-ups and blow-downs. In this talk, we will explain that such 

results may be generalized to the orbifold case. We show that the similar vanishing property is preserved by any 

weighted blow-ups and blow-downs. This is based on the joint work with Chengyong Du and Jianxun Hu. 

 

 

 

 

On factorization of vector spaces of coinvariants from conformal vertex algebras 

Angela Gibney (Rutgers University) 

A conformal vertex algebra V may be regarded as a generalization of an affine Lie algebra, and just as integrable 

modules over an affine Lie algebra (at a fixed level) give rise to vector bundles on the moduli space of stable 

curves, so do modules over V. I’ll describe these objects and explain how if V satisfies a few additional 

properties, then bundles satisfy the Factorization property. This talk is about joint work with Chiara Damiolini 

and Nicola Tarasca. 

 

 

Moduli of Curves with Twisted Fields, Modular Blowups, and Desingularization of Moduli of 

Stable Maps  

Yi Hu (University of Arizona) 

 

Moduli problems are of central importance in algebraic geometry. Among them, the moduli spaces of stable 

maps are foundations for Gromov-Witten theory. In this talk, I will focus on the deep geometry of the moduli 

spaces of stable maps. These moduli spaces are arbitrarily singular. The resolution of singularity is arguably one 

of the hardest problems in algebraic geometry. To date, the problem remains open for positive characteristics. 

When the genus g=0, the stable map moduli are smooth. For g=1, the moduli spaces are singular and a resolution 

was constructed by Vakil and Zinger, followed by an algebraic approach of Hu and (Jun) Li. The method of Hu 

and Li was further developed jointly with Jingchen Niu to finally give a resolution in the case when g=2. Jointly 

obtained with Niu, I will further introduce the moduli of curves with twisted fields. These moduli provide natural 

geometric meaning for the resolution of Vakil-Zinger for genus 1 and for the resolution of Hu-Li-Niu for genus 

2. 
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Equivariant K-groups of semi-infinite flag manifolds  

and equivariant quantum K-groups of flag manifolds  

Syu Kato (Kyoto University) 

We first briefly explain how to make sense of the formal model of semi-infinite flag manifolds as a(n 

ind-)scheme (of infinite type), and how to make sense of its equivariant K-groups. Then, we construct an 

embedding from the equivariant small quantum K-group of a flag manifold to the equivariant K-group of a 

semi-infinite flag manifold that respects natural bases and multiplications. This constitutes a part of our proof 

of a conjecture by Lam-Li-Mihalcea-Shimozono. If time permits, we explain how this generalizes to partial flag 

manifolds.   

 

 

Atiyah class and Chern character for global matrix factorizations 

   Bumsig Kim (Korea Institute for Advanced Study) 

We define the Atiyah class for a global matrix factorization and use it to give a formula for the categorical Chern 

character and the boundary-bulk map for matrix factorizations, generalizing the formula due to Caldararu. Our 

approach is based on developing the Lie algebra analogies observed by Kapranov and Markarian. This is base 

on joint work with Alexander Polishchuk.. 

 

 

 

Quantum K-theory of Quiver Varieties and Integrability 

   Peter Koroteev (University of California, Berkeley) 

We define quantum equivariant K-theory of Nakajima quiver varieties. We discuss type A in detail as well as its 

connections with quantum XXZ spin chains and trigonometric Ruijsenaars-Schneider models. We also study a 

limit which produces a K-theoretic version of results of Givental and Kim, connecting quantum geometry of 

flag varieties and Toda lattice. 
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Motivic Chern classes of Schubert cells and Hecke algebras  

Leonardo Mihalcea (Virginia Tech) 

The Chern-Schwartz-MacPherson (CSM) class of a compact (complex) variety X is a homology class which 

provides an analogue of the total Chern class of the tangent bundle of X, for X singular. Its K-theoretic version, 

the motivic Chern class, is a class with good functorial properties, and for smooth X it normalizes to the 

Hirzebruch's lambda-y class of the cotangent bundle of X. One can associate these classes to any constructible 

subset. 

In the talk I will discuss how one can use the Demazure-Lusztig operators in the Hecke algebra to calculate the 

motivic Chern classes for Schubert cells in generalized flag manifolds. I will also discuss relations to K theoretic 

envelopes of Maulik and Okounkov, and a conjectural positivity property. The talk is based on ongoing joint 

work with Paolo Aluffi, Changjian Su, and Jorg Schurmann. 

 

Virtual Euler characteristics of Quot schemes of surfaces 

Dragos Oprea (University of California San Diego) 

The Quot schemes of surfaces parametrizing quotients of dimension 0 and 1 admit natural 2-term perfect 

obstruction theories. I will explain several results concerning the calculation of virtual invariants arising this 

way, in particular the virtual Euler characteristics. This is based on joint work with Rahul Pandharipande. 

 

 

 

 

 

 

Verlinde Algebras for Higgs Bundles 

Du Pei (Aarhus University & Caltech) 

In this talk, we will construct a one-parameter deformation of the Verlinde algebra. It arises from the 

quantization of moduli spaces of Higgs bundles. We conjecture that this new algebra captures the equivariant 

quantum K-theory of the vortex moduli space, generalizing the relation between Verlinde algebras and 

Grassmannians. 
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VMRT of wonderful compactifications  

Nicolas Perrin (Université de Versailles) 

The VMRT (variety of minimal rational tangents) plays an important role in characterizing the geometry of 

uniruled varieties. I will report an ongoing joint work with Michel Brion and Shin-Young Kim, generalising 

previous work of Brion and Fu, and describe the VMRT of wonderful compactifications of symmetric spaces. 

 

 

 

 

 

 

Level structure in quantum K-theory and mock theta functions  

Yongbin Ruan (University of Michigan) 

This is a preparation for Ming Zhang's talk on Verlinde/Grassmanian correspondence. Motivated by Verlinde 

algebra, we introduce the level structure in quantum K-theory and show that quantum K-theory with a nontrivial 

level structure satisfies the same axioms as ordinary quantum cohomology. It is natural that our new theory 

should satisfy various mirror symmetry theorems. Then, mock theta function made a surprising appearance as 

I-function of some simple geometries. It time is permitted, we will make some comments for its relation to 3d 

quantum field theory. 

 

 

 

 

 

 

  Mirror symmetry for Grassmannians and cluster transformations 

Kazushi Ueda (University of Tokyo) 

We discuss Rietsch's mirror for Grassmannians of planes from the point of view of Lagrangian 
intersection Floer theory; the mirror is obtained by gluing algebraic tori, which are dual to monotone 
Lagrangian tori and equipped with potential functions, via wall-crossing formulas which give cluster 
transformations. This is a joint work with Yuichi Nohara. 
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Quantum K-theory for general symplectic manifolds  

Bai-Ling Wang (Australian National University) 

I will present my joint work with Bohui Chen and Jianxun Hu on the quantum K-theory for a general 
symplectic manifold. It is based on the framework of virtual obrifold of Tian and Chen where the 
underlying moduli spaces can be described as a zero set of a virtual section of a virtual obrifold bundle 
over a virtual obrifold. Quantum K-theory as a generalised cohomological field theory will be 
explained. Our formulation of quantum K-theory can be easily generalised to relative and open 
Gromov-Witten theory. 

 

  

 

Verlinde/Grassmanian correspondence  

Ming Zhang (University of Michigan) 

In the 90s', Witten gave a physical derivation of an isomorphism between the Verlinde algebra of GL(n) 
of level l and the quantum cohomology ring of the Grassmannian Gr(n,n+l). In this talk, we will 
propose a K-theoretic generalization of Witten's work by relating the GL_n Verlinde numbers to the 
level l quantum K-invariants of the Grassmannian Gr(n,n+l). Following Witten, we lift the problem 
into the gauged linear sigma model (GLSM) of the Grassmannian. The Verlinde/Grassmannian 
correspondence follows from a detailed study of wall-crossings in the GLSM. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


