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Schedule

Thursday, November 26

9:30 - 10:10 Yu Qiao (Shaanxi Normal University)
Exhaustive families of representations of C∗-algebras and groupoid C∗-algebras

10:10 - 10:40 Break

10:40 - 11:20 Ming Lu (Sichuan University)
Hall algebra of the projective line and q-Onsager algebra

11:20 - 14:00 Lunch

14:00 - 14:40 Valerio Proietti (East China Normal University)
Homology and hyperbolic dynamics

14:50 - 15:30 Xiangdong Yang (Chongqing University)
Cohomological invariants of blowing up complex manifolds

Friday, November 27

09:30 - 10:10 Shilin Yu (Xiamen University)
Deformation quantization of coadjoint orbits

10:10 - 10:40 Break

10:40 - 11:20 Neil J.Y. Fan (Sichuan University)
Newton polytopes in algebraic combinatorics

11:20 - 14:00 Lunch

14:00 - 14:40 Changjian Fu (Sichuan University)
c-vectors and f-vectors revisited

14:50 - 15:30 Dapeng Zhou (East China Normal University)
An equivariant relative index theorem



Saturday, November 28

09:30 - 10:10 Hang Wang (East China Normal University)
K-homology and K-theory for pure braid groups

10:10 - 10:40 Break

10:40 - 11:20 Jinmin Wang (Fudan University)
An l1-index theorem on manifold with boundary and positive scalar curvature

11:20 - 14:00 Lunch

14:00 - 14:40 Xianjin Wang (Chongqing University)
On fibred coarse embedding of box type spaces

14:50 - 15:30 Leilei Liu (Sun Yat-sen University)
Gravity algebra structure on Calabi-Yau algebras and Koszul duality

15:30 - 16:00 Break

16:00 - 16:30 Jianguo Zhang (East China Normal University)
Fibred coarse embeddability and a-T-menability

16:40 - 17:10 Baojie Jiang (Chongqing University)
Sylvester Rank Functions on Crossed Products

18:00 - 20:00 Conference Banquet Kehua Hotel

Sunday, November 29

09:30 - 10:10 Jiawen Zhang (University of Southampton)
Rigidity for Roe algebras and measured asymptotic expanders

10:10 - 10:40 Break

10:40 - 11:20 Qin Wang (East China Normal University)
The coarse Novikov conjecture for certain expanders from warped cones

*All talks are taking place in Room W303, School of Mathematics, Sichuan University.
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Titles and Abstracts

Neil J.Y. Fan (Sichuan University)

Newton polytopes in algebraic combinatorics

Abstract: The Newton polytope of a multivariate polynomial f is the convex hull of the
exponent vectors of f . In this talk, we will diSichuan Universityss the Newton polytopes of
several important families of polynomials in algebraic combinatorics, such as Schubert poly-
nomials, Grothendieck polynomials, key polynomials and Demazure atoms. We establish
a combinatorial algorithm to generate the vertices of a more general family of polytopes,
called Schubitopes, which include the Newton polytopes of Schubert and key polynomials
as special cases. As an application, we confirm a conjecture of Monical, Tokcan and Yong.
This talk is based on joint work with Peter L. Guo.

Changjian Fu (Sichuan University)

c-vectors and f -vectors revisited

Abstract: Several classes of integer vectors have played important roles in the theory of
cluster algebras: the g-vectors (and conjecturally the d-vectors) parametrize cluster variables,
the c-vectors parametrize coefficients, the f -vectors encode information of F -polynomials
of cluster variables. In this talk, I will report our recent progress on c- and f -vectors.

Baojie Jiang (Chongqing University)

Sylvester rank functions on crossed Products

Abstract: Sylvester rank functions for a given unital ring R are numerical invariants for
matrices or modules over R, describing the rank or dimension of such objects.

LetA be a unitalC∗-algebra and let τ be any tracial state onA. Set rkτ (B) = lim
k→∞

τ(|B|1/k)
for every rectangular matrix over A. Then rkτ is a Sylvester rank function defined on rect-
angular matrices over A.

In this talk, we focus on amenable group which admits a tracial preserving action on a unital
C∗-algebra, we show that two natural Sylvester matrix functions on the algebraic crossed
product constructed out of the tracial state coincide. This is joint work with Hanfeng Li.
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Leilei Liu (Sun Yat-sen University)

Gravity algebra structure on Calabi-Yau algebras and Koszul duality

Abstract: Gravity algebras arise from (equivariant) topological conformal theory. In this
talk, we construct several gravity algebras on the negative cyclic homology of Calabi-Yau
algebras, unimodular Poisson algebras, and their Koszul dual algebras. These gravity alge-
bras, under some conditions, are all isomorphic via deformation quantization and Koszul
duality. This joint work with Xiaojun Chen and Farkhod Eshmatov.

Ming Lu (Sichuan University)

Hall algebra of the projective line and q-Onsager algebra

Abstract: A quantum symmetric pair consists of a quantum group and its coideal subalge-
bra (called an iquantum group). A quantum group can be viewed as an example of iquantum
groups associated to symmetric pairs of diagonal type.

Recently, we present a geometric construction of affine iquantum groups in Drinfeld type
presentation. For simplicity, in this talk, we mainly focus on the iquantum group of type
affine sl2, which is also called q-Onsager algebra. The Drinfeld type presentation of the
q-Onsager algebra is introduced, and it can be realized by using the iHall algebra of the
projective line. This is joint work with Shiquan Ruan and Weiqiang Wang.

Valerio Proietti (East China Normal University)

Homology and hyperbolic dynamics

Asbtract: Given a hyperbolic topological dynamical system, modeled in the form of a Smale
space as introduced by Ruelle, we can define (and compute) its homology groups following
the recipe proposed Putnam, based on resolution of the stable/unstable directions via sym-
bolic dynamics. This construction is elegant and greatly highlights the dynamical nature of
the associated chain complex, but it has some drawbacks: it lacks a direct connection the
stable/unstable groupoid of the space, it doesn’t allow for a conceptual understanding in
terms of derived functos, and its computation relies merely on the definition, without com-
putational devices such as long exact sequences in sight. I’ll sketch a way to recast Putnam’s
homology in terms of the homology theory for étale groupoids introduced by Crainic and
Moerdijk. This new understanding of the theory helps fixing the shortcomings mentioned
above.
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Yu Qiao (Shaanxi Normal University)

Exhaustive Families ofRepresentations ofC∗-algebras andGroupoidC∗-algebras

Abstract: We review basic representation theory of C∗-algebras and introduce the notion
of exhaustive families of representations of C∗-algebras defined by V. Nistor and N. Prud-
hon in 2017. Then we go over the construction of groupoid C∗-algebras given by J. Re-
nault. Finally, we diSichuan Universityss applications of exhaustive families to amenability
of groupoids (topologically ameneable groupoids VS metrically amenable groupoids), and
coarse geometry. It is joint work in progress with Clément Dell’Aiera.

Hang Wang (East China Normal University)

K-homology and K-theory for pure braid groups

Abstract: Pure braid groups are subgroups of braid groups where each strand starts and
ends at the same point. They have a structure of iterated crossed product. We explicitly
compute the K-homology of the classifying space of these groups as well as K-theory of
their group C∗-algebras, and find their correspondence under the Baum-Connes assembly
map. This is joint work with Sara Azzali, Sarah Browne, Maria Paula Gomez-Aparicio and
Lauren Ruth.

Jinmin Wang (Fudan University)

An l1-index theorem on manifold with boundary and positive scalar curvature

Abstract: Given a compact spinmanifold with boundary, if themetric has product structure
and positive scalar curvature near the boundary, then the Dirac operator defines a higher
index which lies in theK-theory of the reduced groupC∗-algebra of the fundamental group.
It is open that whether the higher index lies in the image of the Baum–Connes assembly map.
In this talk, we consider a lower bound of the scalar curvature which is related to the growth
of the fundamental group. If the scalar curvature on the boundary is greater than the lower
bound, then the higher index lies in the K-theory of the l1 group algebra, which provides
an application of the Bost conjecture for discrete groups. This is a joint work with Zhizhang
Xie and Guoliang Yu.

Qin Wang (East China Normal University)

The coarse Novikov conjecture for certain expanders from warped cones

Abstract: The coarse Novikov conjecture states that the Baum-Connes index map from
the coarse K-homology of a metric space to the K-theory of the Roe algebra of the space
is injective. In this talk, we will show that the coarse Novikov conjecture holds for a class of
super-expanders derived from warped cones which admit a fibred coarse embedding into a
Banach space with Kasparov-Yu’s property (H).
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Xianjin Wang (Chongqing University)

On fibred coarse embedding of box type spaces

Abstract: In this talk, we introduce a new concept almost fibred coarse embeddability for
metric spaces which is a generalization of fibred coarse embeddability given by X. Chen, Q.
Wang and G. Yu. Then we show that the sofic approximation of a finitely generated discrete
group is almost fibred coarse embeddable into some uniformly convex Banach space if and
only if the group admits a proper affine isometric action on some uniformly convex Banach
space.

Xiandong Yang (Chongqing University)

Cohomological invariants of blowing up complex manifolds

Abstract: For a compact complex manifold, the Dolbeault double complex gives rise to two
basic cohomological invariants: the Bott–Chern cohomology and the Dolbeault cohomol-
ogy. From bimeromorphic geometry point of view, it is fundamental to study the variation
problem of these invariants under blow-ups. In this talk, we explain a sheaf-theoretic ap-
proach to prove blow-up formulae for Bott-Chern/Dolbeault cohomologies by introducing
relative Dolbeault sheaves. As applications, we obtain the bimeromorphic invariance of the
∂∂̄-lemma for threefolds and the bimeromorphic stability for degeneracy of the Frölicher
spectral sequences at E1 on threefolds and fourfolds. This talk is based on joint work with
Rao Sheng, Yang Song, and Yu Xun.

Shilin Yu (Xiamen University)

Deformation quantization of coadjoint orbits

Abstract: The “coadjoint orbit method” philosophy of Kirillov and Kostant suggests that
there is a close connection between the unitary dual of a Lie group G, which is the set of all
irreducible unitary representations of G, and the set of coadjoint orbits in the dual of its Lie
algebra. Roughly, one expects that the representations arise as “quantizations” of certain
vector bundles on the coadjoint orbits, which are naturally symplectic manifolds.

When the Lie group is a noncompact real semisimple group, both the unitary dual and the
orbit method are far from being fully understood, yet a lot of deep and interesting mathe-
matics have been developed to study this case. Vogan suggested the candidates for the vector
bundles on the coadjoint orbits to be quantized, which he called admissible vector bundles.
In this talk, we show that these admissible vector bundles indeed correspond to representa-
tions, with some exceptions. The tools used here are deformation quantization of symplectic
varieties and their Lagrangian subvarieties.

The talk is based on a joint paper with Conan Leung and an ongoing joint work with Ivan
Losev.
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Jianguo Zhang (East China Normal University)

Fibred coarse embeddability and a-T-menability under the uniformly bounded
circumstance

Abstract: The concept of “fibred coarse embeddability for metric spaces”, was introduced
by X.Chen, Q.Wang ang G.Yu, in order to detect the K-theory of maximal Roe algebras of
such spaces. In this talk, we generalize this concept to the uniformly bounded circumstance.
And we prove that a finitely generated residually finite group is uniformly bounded a-T-
menable iff one of its box spaces admits a uniformly bounded fibred coarse embedding into
Hilbert space. Moreover, we give some examples to illustrate the differences between fibred
coarse embeddability and uniformly bounded fibred coarse embeddability. This is joint work
with Dapeng Zhou.

Jiawen Zhang (University of Southampton)

Rigidity for Roe algebras and measured asymptotic expanders

Abstract: Roe algebras are C∗-algebras which encode coarse geometric information of
underlying spaces. Rigidity problem concerns the following: whether two metric spaces are
coarsely equivalent if their Roe algebras are isomorphic. This has been largely studied over
the last decade by Spakula-Willett, Braga-Farah-Vignati, and Braga-Chung-Li.

In this talk, I will introduce our recent work on rigidity joint with Li and Spakula. More
precisely, we introduced a notion of measured asymptotic expanders and showed that the
rigidity holds provided the underlying space does not weakly contain any ghostly measured
asymptotic expanders. Our graphic approach to rigidity can be applied to several new ex-
amples, e.g., those cannot be coarsely embedded into Hilbert space yet does not coarsely
contain any expanders by Arzhantseva-Tessera.

Dapeng Zhou (East China Normal University)

An equivariant relative index theorem

Abstract: I will talk about an equivariant version of John Roe’s relative index theorem.
This is joint work with Yanlin Liu.
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