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(1) An invitation to topological orders and category theoty (FLR . KEF %) ;

(2) Quantization and Factorization algebra (2%, #H#F);
(3) Introduction to infinity categories (3 H14¢)
(4) A short introduction to homological mirror symmetry ()& A&%)

YA XTI
(1): Aninvitation to topological orders and category theory

RRAL LR (AFAEKRF). K& (PEAEKRS)

4% . Although it has been a well-known fact, for more than two decades, that the
category theoty is needed for the study of topological orders, it is still a non-trivial
challenge for students and working physicists to master the abstract language of
category theory. In this series talks, for those who have no background in category
theoty, we explain in great details how the structure of a (braided) fusion category
naturally emerges from lattice models and physical intuitions. Motreover, we show
that nearly all mathematical notions and constructions in fusion categories and its
representation theory, such as (monoidal) functors, Drinfeld center, module
categories and Morita equivalence, can all be derived from lattice models and
physical intuitions. In this process, we also introduce basic notions and state
facts of orders, and clarify subtle issues ot

important topological

misunderstandings that are common in literature.

421242 (2): Quantization and Factorization Algebra

RRA FE (FeRF). HBCF (ICTP)

¥ . We give an introduction to basic ideas and various recent mathematical
developments about quantization that arises from quantum field theory and string

theory. Several applications to geometry and topology, including recent work on



factorization homology and index theory, will be discussed along the journey.

521242 (3): Introduction to infinity categories

RRA B (FEXF)

14 & : This talk will give a brief overview of the theory of infinity categories
developed by Jacob Lutrie, and study some basic examples of infinity category.

421242 (4): A short introduction to homological mirror symmetry
RRA AR (FEXF)

% 2 . This lecture series will be aimed at explaining some basics of homological
mirror symmetry, with an emphasis on the descriptions and computations on the
higher categorical structures.

Plan:

Lecture 1. Fukaya category

Lecture 2. Calculation on structure constants through examples

Lecture 3. Derived category of coherent sheaves

Lecture 4. Calculation on structure constants through examples

Lecture 5. Mirror symmetry via Fourier-Mukai transform

AR
WEA KF (BT RF)
Title: Structured ring spectra and Topological Quillen homology
Abstract: Many naturally occurring examples in topology come equipped with
generalized algebraic structures such as associative or commutative up to
coherence homotopy. We can encode these sorts of higher structures by the action
of certain operads O. Spectra equipped with O-actions are called structured ring
spectra. Topological Quillen homology (TQ-homology) is the homology theory for
structured ring spectra analogous to singular homology of topological spaces.

In this talk, we will draw the analogy between structured ring spectra and
topological spaces to introduce the idea of operads and TQ-homology. We will also
discuss the TQ-homological Whitehead theorem of structured ring spectra.

REA £EF (W XF)

Title: Poisson manifolds with semisimple modular symmetry.

Abstract: In this talk, we study the "twisted" Poincare duality of smooth Poisson
manifolds, and show that, if the modular symmetry is semisimple, that is, the
modular vector is diagonalizable, there is a mixed complex associated to the
Poisson complex which, combining with the twisted Poincare duality, gives a
Batalin-Vilkovisky algebra structure on the Poisson cohomology, and a gravity
algebra structure on the negative cyclic Poisson homology. This generalizes the
previous results obtained by Xu et al for unimodular Poisson algebras. We also
showed that the two algebraic structures Artin-Shelter algebra and Frobenius
algebra, are preserved under Kontsevich's deformation quantization, and in the



case of polynomial algebras, they are also preserved by Koszul duality. This talk is
based on a joint work with Chen, Liu and Zeng.

REA RE (W XF)

Title: Commutativity of quantization and reduction in quiver representations
Abstract: Given a finite quiver, its double may be viewed as its non-commutative
“ cotangent 7  space, and hence is a non-commutative symplectic space.
Crawley-Boevey, Etingof and Ginzburg constructed the non-commutative
reduction of this space while Schedler constructed its quantization. In this talk, I
will show that the non-commutative quantization and reduction commute with
each other. Via the quantum and classical trace maps, such a commutativity
induces the commutativity of the quantization and reduction on the space of quiver
representations.

REA FAE (@] XF)

Title: Singularity categories of toric Gotrenstein varieties with isolated singularities.
Abstract : We study certain toric Gorenstein varieties with isolated singularities
which are the quotient spaces of generic unimodular representation spaces by the
one-dimensional torus, ot the product of the one-dimensional torus with a finite
abelian group. Based on the works of \v{S}penko and Van den Bergh [Invent.
Math. 210 (2017), no. 1, 3-67] and Mori and Ueyama [Adv. Math. 297 (2016), 54-92],
we show that the singularity categories of these varieties admit tilting objects, and
hence are triangle equivalent to the derived categories of some finite dimensional
algebras

waAr AEFEE (FLRF)

Title: Twisted bi-symplectic structure on Koszul twisted Calabi-Yau algebras.
Abstract: For a Koszul Artin-Schelter regular algebra (also called twisted
Calabi-Yau algebra), we show that it has a " “twisted" bi-symplectic structure, which
may be viewed as a noncommutative and twisted analogue of the shifted symplectic
structure introduced by Pantev, To\"en, Vaqui\'e and Vezzosi. This structure gives
a quasi-isomorphism between the tangent complex and the twisted cotangent
complex of the algebra, and may be viewed as a DG enhancement of Van den
Bergh's noncommutative Poincar\'e duality; it also induces a twisted symplectic
structure on its derived representation schemes. This talk is based on a joint work
with X. Chen, A. Eshmatov and F. Eshmatov.



