
Workshop on Symplectic Geometry and Higher Structures

Feb. 25th - March 1st, 2019

Room: 211, the Integrity Building

Feb. 25th, Monday

Morning. Free discussion.

12:00 Lunch

Chair: Hui Li (Soochow University)

14:30 -15:20 Ping Xu (Penn State University, USA)

Atiyah class and Todd class of dg manifolds

15:20 -15:40 Break

15:40 -16:30 Mathieu Stienon (Penn State University, USA)

Formality theorem for differential graded manifolds

16:30 -16:50 Break

16:50 - 17:40 Maosong Xiang (Hua-Zhong Science and Technology)

Atiyah and Todd classes arising from integrable distributions

18:30 - Dinner

Feb. 26th, Tuesday

Chair: Zuoqin Wang (University of Science and Technology of China )

9:30 -10:20 Xiang Tang (Washington University at St. Louis, USA)

Introduction to Algebraic Index Theorem

10:20 -10:40 Break

10:40-11:30 Jongil Park (Seoul National University, Korea)

A topological interpretation of symplectic fillings of a normal surface singularity

11:30 -11:40 Break

11:40 -12:30 Jiahao Cheng (Peking University)
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On Atiyah class of a dg-manifold

12:30 - Lunch

Afternoon. Free discussion.

Feb. 27th, Wednesday

Morning. Free discussion.

12:00 Lunch

Chair: Cheol Hyun Cho (Seoul National University)

14:30 -15:20 Hui Li (Soochow University)

Hamiltonian circle actions with isolated fixed points

15:20 -15:40 Break

15:40 -16:30 Francesco Bonechi (INFN, Florence, Italy)

Morita invariance of VB groupoids

16:30 -16:50 Break

16:50-17:40 Zuoqin Wang (University of Science and Technology of China)

Semiclassical wave functions associated to isotropic submanifolds

18:30 Dinner

Feb. 28th, Thursday

Free discussion.

March 1st, Friday

Chair: Ping Xu (Penn State University)

9:30 -10:20 Cheol Hyun Cho (Seoul National University, Korea)

Pairings and Mirror symmetry

10:20 -10:40 Break
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10:40-11:30 Honglei Lang (China Agricultural University)

Affine structures on Lie groupoids

11:30 -11:40 Break

11:40 -12:30 Alberto Cattaneo (University of Zurich, Switzerland)

Poisson sigma model by cut and paste

12:30 - Lunch

Afternoon Free discussion.

Titles and Abstracts:

Speaker: Francesco Bonechi (INFN, Florence, Italy)

Title: Morita invariance of VB groupoids

Abstract: Motivated by the study of Morita invariance of quasi Poisson groupoids, we discuss
the notion of Morita invariance for VB groupoids and for representations up to homotopy.

Speaker: Alberto Cattaneo (University of Zurich, Switzerland)

TItle: Poisson sigma model by cut and paste

Abstract: In this talk I will start recalling the classical theory of the Poisson sigma model
(PSM) and its relation to the integration of Poisson manifolds. I will then describe its quantum
theory and its relation to deformation quantization. Next I will describe the globalization issue
and describe how it can be incorporated into the PSM via the BV formalism. Finally, I will
present an application of the BV-BFV formalism: the quantization of the relational symplectic
groupoid and the lift (up to homotopy) of deformation quantization to the path space.

Speaker: Jiahao Cheng (Peking University)

Title: On Atiyah class of a dg-manifold

Abstract: Let X be a finite dimensional dg-manifold. The Atiyah class of the tangent
bundle TX could be reformulated as a Lie bracket on TX[−1] in the derived category D(X)
of complexes of C∞(X)-modules. We realize this Atiyah class as a Lie algebra structure on
L(D1

poly) in the category of cochain complexes of C∞(X)-modules.
This is a joint work with Zhuo Chen.
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Speaker: Cheol Hyun Cho (Seoul National University)

Title: Pairings and Mirror symmetry

Abstract: Given a (homological) mirror symmetry between a symplectic manifold and its
Landau-Ginzburg mirrors, we may ask whether mirror symmetry preserves pairing structures.
For a symplectic manifold, Poincare duality provides pairings for both open and closed theories.
A matrix factorization category has the Kapustin-Li pairing and Jacobian ring has a residue
pairing. We use a localized mirror formalism (developed in joint works with Hong and Lau) to
find an interesting conformal factor arises between these pairings under (homological) mirror
symmetry. This is a joint work with Sangwook Lee and Hyungseok Shin.

Speaker: Honglei Lang (China Algricultural University)

Title: Affine structures on Lie groupoids

Abstract: Affine structures on a Lie groupoid, including affine k-vector fields, k-forms and
(p,q)-tensors are studied. We show that the space of affine structures is a 2-vector space
over the space of multiplicative structures. In particular, the space of affine multivector fields
has a natural strict Lie 2-algebra structure. Moreover, affine (1,1)-tensors constitute a strict
monoidal category. Such higher structures can be seen as the categorification of multiplicative
structures on a Lie groupoid.

Speaker: Hui Li (Soochow University)

Title: Hamiltonian circle actions with isolated fixed points

Abstract: Let the circle act in a Hamiltonian fashion on a compact symplectic manifold
(M,ω) of dimension 2n. Then the S1-action has at least n + 1 fixed points. We consider the
cases when the fixed point set consists of precisely n + 1 and n + 2 isolated points. We find
equivalent conditions on the first Chern class of M and the largest weight of the S1-action at
the fixed points. For two interesting cases, we show that the largest weight can completely
determine the integral cohomology ring of M , the total Chern class of M , and the sets of
weights of the S1-action at all the fixed points. We will see that all these data are isomorphic

to those of known examples, CPn or G̃2(Rn+2), equipped with standard circle actions.

Speaker: Jongil Park (Seoul National University)

Title: A topological interpretation of symplectic fillings of a normal surface sin-
gularity

Abstract: One of active research areas in symplectic 4-manifolds is to classify symplectic
fillings of certain 3-manifolds equipped with a contact structure. Among them, people have
long studied symplectic fillings of the link of a normal surface singularity. Note that the link
of a normal surface singularity carries a canonical contact structure which is also known as the
Milnor fillable contact structure.

In this talk, I’d like to investigate a topological surgery description for minimal symplectic
fillings of the link of quotient surface singularities and weighted homogeneous surface singular-
ities with a canonical contact structure. Explicitely, I’ll show that every minimal symplectic
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filling of the link of quotient surface singularities and weighted homogeneous surface singular-
ities satisfying certain conditions can be obtained by a sequence of rational blowdowns from
the minimal resolution of the corresponding surface singularity. This is joint work with Hakho
Choi.

Speaker: Mathieu Stienon (Penn State University)

Title: Formality theorem for differential graded manifolds

Abstract: A differential graded (dg) manifold (M,Q) is a sheaf R of Z-graded commutative
algebras together with a derivation Q of degree +1 whose square is equal to zero. The sheaf
R is thought of as the sheaf of smooth functions on the (virtual) ”graded space” M and the
derivation Q as a ”homological” vector field on M. Many geometric and algebraic structures can
be described as dg manifolds, for instance: Lie algebras, complex manifolds, regular foliations,
and Loo algebras.

Using Kontsevich’s famous formality theorem, Liao, Xu and myself established a formality
theorem for smooth dg manifolds: given any finite-dimensional dg manifold (M,Q), there exists
an Loo quasi-isomorphism of differential graded Lie algebras from an appropriate space of
polyvector fields endowed with the Schouten bracket [−,−] and the differential [Q,−] to an
appropriate space of polydifferential operators endowed with the Gerstenhaber bracket [[−,−]]
and the differential [[m + Q,−]], whose first Taylor coefficient (1) is equal to the composition
of the action of the square root of the Todd class of the dg manifold (M,Q) on the space of
polyvector fields with the Hochschild–Kostant–Rosenberg map and (2) preserves the associative
algebra structures on the level of cohomology. The Todd class of dg manifolds extends both
the classical Todd class of complex manifolds and the Duflo element of Lie theory.

Speaker: Xiang Tang (Washington University at St. Louis)

Title: Introduction to Algebraic Index Theorem

Abstract: In this talk, I will discuss an algebraic approach to index theory via deformation
quantization. This is mainly a survey talk.

Speaker: Zuoqin Wang (University of Science and Technology of China)

Title: Semiclassical wave functions associated to isotropic submanifolds

Abstract: In this talk I will describe a semi-classical analog of the classical theory of Hermite
distributions developed by Boutet de Monvel and Guillemin about 40 years. More precisely,
to each isotropic submanifold of the phase space, we define a space of semi-classical wave
functions which can be viewed as a quantization of the isotropic submanifold, and we develop
the corresponding symbol theory. I will also discuss a couple applications of the theory. This
is a joint work with Alejandro Uribe and Victor Guillemin.

Speaker: Maosong Xiang (Hua-Zhong Science and Technology)

Title: Atiyah and Todd classes arising from integrable distributions
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Abstract: The world of DG manifolds enjoys many interesting invariants as in that of un-
graded manifolds. In particular, we will discuss about Atiyah and Todd classes arising from
an integrable distribution.

This is a joint work with Zhuo Chen and Ping Xu.

Speaker: Ping Xu (Penn State University)

Title: Atiyah class and Todd class of dg manifold

Abstract: Exponential maps arise naturally in the contexts of Lie theory and smooth mani-
folds. The infinite jets of these classical exponential maps are related to the Poincare–Birkhoff–
Witt isomorphism and the complete symbols of differential operators. We will investigate the
question how to extend these maps to dg manifolds. As an application, we will show there
is an L-infinity structure in connection with the Atiyah class of a dg manifold. We will also
consider several interesting examples.


