
 

Titles & Abstracts 
 

Derived categories, rationality, and arithmetic  

Matthew Ballard (University of South Carolina) 

Derived categories and rationality have been circling each other for a few decades. Expectations 
abound but concrete answers are few. In this talk, I will provide some precise answers over non-
closed fields. The talk is based on joint work with A. Duncan. A. Lamarche, and P. McFaddin. 

 

 

Computing a categorical Gromov-Witten invariant  

Andrei Caldararu (University of Wisconsin–Madison) 

In his 2005 paper "The Gromov-Witten potential associated to a TCFT" Kevin Costello 
described a procedure for recovering an analogue of the Gromov-Witten potential directly out 
of a cyclic A-inifinity algebra or category. Applying his construction to the derived category of 
sheaves of a complex projective variety provides a definition of higher genus B-model Gromov-
Witten invariants, independent of the BCOV formalism. This has several advantages. Due to 
the categorical nature of these invariants, categorical mirror symmetry automatically implies 
classical mirror symmetry to all genera. Also, the construction can be applied to other settings 
like categories of matrix factorization, giving a direct definition of FJRW invariants, for 
example.  
 
In my talk I shall describe recent joint work with Junwu Tu on giving a new definition of 
Costello's invariants. The main improvement is that the new approach involves no choices, so 
in particular the new invariants are amenable to explicit computer calculations. If time allows I 
will explain how to compute the invariants at g=1, n=1, for elliptic curve targets. The result 
agrees with the predictions of mirror symmetry, matching classical calculations of Dijkgraaf. It 
is the first non-trivial computation of a categorical Gromov-Witten invariant. 

 

 
 

NCCR, Calabi-Yau algebras and the shifted symplectic structure  

Xiaojun Chen (Sichuan University) 

In this talk, we study the derived categories of the crepant and noncommutative crepant 
resolutions (NCCRs) of affine, toric 3-dimensional Gorenstein singularities. By the results of 
Toen et. al. the moduli stacks of objects in these two categories are isomorphic and hence both 



have a shifted symplectic structure. We show that such shifted symplectic structures in fact 
come from the noncommutative shifted symplectic structure of the NCCR, which is a Calabi-
Yau algebra. The talk is based on an ongoing work with A. and F. Eshmatov, and J. Zeng. 
 
 
 
 
 

Stringy Kaehler moduli, mutation and monodromy 

Will Donovan (Yau Mathematical Sciences Center, Tsinghua University) 

The derived equivalences associated to a 3-fold admitting an Atiyah flop may be organised into 
an action of the fundamental group of a sphere with three punctures, thought of as a stringy 
Kaehler moduli space. I explain how to extend this to general flops of irreducible curves on 3-
folds. The construction requires new autoequivalences associated to a novel helix of sheaves 
supported on the flopping curve, and leads to a conjectural description of the associated 
autoequivalence group. This is joint work with M Wemyss. 

 
 
 
 
 
 

Recent developments in derived categories of Grassmannians 

Anton Fonarev (Steklov Mathematical Institute of Russian Academy of 

Sciences) 

We will discuss two questions related to the structure of the bounded derived categories of 
coherent sheaves on Grassmannians. The first one is the recent generalisation of Dubrovin’s 
conjecture by A. Kuznetsov and M. Smirmov, which relates semisimplicity of the small 
quantum cohomology with the existence of some nice semiorthogonal decomposition in the 
bounded derived category. In particular, they predicted that their conjecture holds for classical 
Grassmannians. The second question is the construction of full exceptional collections in the 
derived categories of Lagrangian Grassmannians. More precisely, how to show fullness of the 
exceptional collections of maximal length constructed by A. Kuznetsov and A. Polishchuk. 
Both questions can be solved using somewhat curious exact complexes of equivariant vector 
bundles on the corresponding varieties, which we call staircase. 

 

Derived equivalence for the simple K-equivalence of type G_2  

Wahei Hara (Waseda University) 



In this talk, we will discuss a 7-dimensional flop related to G_2-homogeneus varieties. We 

construct tilting bundles on both sides of the flop, and construct derived equivalences using 

them.  

 

 

 

Movable vs Monodromy nilpotent cones in mirror symmetry of Calabi-Yau 

manifolds 

Shinobu Hosono (Gakushuin University) 

In this talk, I will describe mirror symmetry for some explicit examples of Calabi-Yau 
manifolds which have a few birational models and also birational automorphisms of infinite 
orders. As is well-known classically, birational models corresponds to different boundary points 
called LCSL (large complex structure limit) under mirror symmetry. I construct mirror families 
explicitly for the examples, where we find corresponding LCSLs. For each of these LCSLs, we 
can define the monodromy nilpotent cones locally. I will show that these monodromy nilpotent 
cones are naturally glued together to make a larger cone, which I identify with the movable 
cone in the other side. When gluing the monodromy cones, I take special paths for analytic 
continuations, and observe naive mirror correspondences to conifold transitions. This is based 
on a collaboration with H.Takagi (SIGMA 14 (2018)039). 
 

 

 

On the degeneration of varieties and their derived categories  

Xiaowen Hu (Sun Yat-sen University) 

 

We investigate the existence of a specialization map for derived categories of smooth proper 
varieties. We propose a conjecture on the existence of such a specialization map modulo semi-
orthogonal decompositions, and verify it for K3 surfaces and abelian varieties. 

 



Derived categories of projectivization and flops 

Qingyuan Jiang (Institute for Advanced Study) 

I will talk about a joint work with Conan Leung on the structure of derived categories of 
projectvization of a coherent sheaf which locally admits two step resolutions. In the case when 
the rank is zero, this reduces to flops obtained by different resolutions of determinantal 
hypersurfaces, and we show that ``flop—flop=twist” results hold. This provides higher 
dimensional examples of flops which present Perverse schobers over a disc. Our methods are 
based on our joint work with Ying Xie on "chess games". If time permits I will also talk about 
the generalization of these results to higher degeneracy loci. 

 

Non-commutative deformations, perverse coherent sheaves and semi-orthogonal 

decompositions 

Yujiro Kawamata (University of Tokyo) 

We consider deformations of objects over non-commutative rings, which is more natural than 
commutative ones in some cases. As examples, we treat deformations of perverse coherent 
sheaves, and semi-orthogonal decompositions of derived categories corresponding to 
singularities. 

 
 
 

Mirror symmetry for undergraduate students 

Naichung Conan Leung (The Chinese University of Hong Kong) 

We will introduce basic notions in mirror symmetry for undergraduate students. This talk is 
aim to the undergraduate student in Sun Yat-sen University, especially to those who are 
interested to go to Hong Kong for their graduate study.. 

 
 
 
 
 

Stability conditions and cubic fourfolds  

Alexander Perry (Columbia University) 

Kuznetsov showed the derived category of a cubic fourfold contains a special subcategory 
which can be thought of as a "noncommutative K3 surface". The goal of this talk is to describe 
the structure of moduli spaces of Bridgeland stable objects on this noncommuative K3 surface, 
together with several applications. This is joint work with Bayer, Lahoz, Macri, Nuer, and 



Stellari.. 
 
 
 

  On categorical Donaldson-Thomas theory for local surfaces decompositions 

Yukinobu Toda (Kavli IPMU, University of Tokyo) 

I will introduce the notion of categorical Donaldson-Thomas theories for moduli spaces 
of stable objects on the total space of a canonical line bundle on a smooth projective 
surface. They are constructed as certain gluing of locally defined triangulated categories 
of matrix factorizations, using the linear Koszul duality together with the theory of 
singular supports for coherent sheaves on quasi-smooth derived stacks.  

I will also show that the moduli stack of D0-D2-D6 bound states on the local surface is 
isomorphic to the dual obstruction cone over the moduli stack of pairs on the surface. 
This result is used to define the categorical Pandharipande-Thomas theory on the local 
surface. Several conjectural wall-crossing formulas of categorical PT theory are 
proposed, motivated by d-critical analogue of D/K conjecture in birational geometry. 
Among them, I will show the wall-crossing formula of categorical PT theory with 
irreducible curve classes. 

 
 
 
 

Categoricial Plucker formula and Homological projective duality 

Ying Xie (The Chinese University of Hong Kong) 

In this talk, I will discuss a categorical version of the classical Pl¨ucker formula in the 
framework of homological projective duality (HPD), which is also a generalization of 
the fundamental theorem of HPD about linear sections. This is a joint work with Dr. 
Qingyuan Jiang and Prof. Conan Leung. 
 


