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1 B3y, hEEBEER

Title: The characteristic classes and Weyl invariants of the Spin geometry
Abstract: Based on a pair of new cohomology operations on $2$—formal spaces we
determine the integral cohomology rings of the classifying spaces $%B {Spin(n)}$ and
$B {Spin”{c} (n)}$.As applications, we introduce the characteristic classes for the
topological $K {Spin}$ and $K {Spin” {c}}$ theories, and present an effective algorithm
to produce of the integral Weyl invariants of the Lie groups $Spin(n)$ and
$%Spin” {c} (n) $.

2. ER%E, BITRE

Title: On the homotopy elements h Oh n in the classical ASS

Abstract: In this talk, I will introduce the elements $h Oh n$ in the $E 2$-term
of the classical Adams spectral sequence and of the Adams—Novikov spectral sequence
T will also introduce the {\it method of infinite descent}, by which we proved that
$h Oh 3% is a permanent cycle. At last I will introduce our further consideration on

the convergence of elements $h Oh n$.




3. XFHBE, MIFKE

Title: Rational homotopy of the homotopy fixed point sets of $S 3$ actions
Abstract: An action of a group $G$ on a space gives rise to two natural spaces, the
fixed point set and the homotopy fixed point set. In this talk, when $G$ is $S™3$ and
$M$ is a $G$—space, we study the rational homotopy type of the homotopy fixed point
set $M" {hG}$, and the natural injection $M G\rightarrow M {hG}$. This is a joint work

with Yanlong Hao and Qianwen Sun.

4. 2%, HHRY

Title: On Kosniowski conjecture

Abstract: Let M be a unitary closed manifold that admits an action of a circle preserving
the unitary structure and fixing some isolated points. Kosniowski conjectured in 1980
that if M is not a boundary, then the number of isolated points is at least [dim M/4]+1.
This talk will discuss different statements of Kosniowski conjecture and state some

recent progresses

5. M30ot, AEHURAE bR

Title: Genericity of contracting elements in groups

Abstract: In this talk, I will introduce a class of statistically convex—cocompact
actions for groups with a contracting element. This could be thought of as a statistical
version of convex—cocompact Kleinian groups. This notion includes relatively
hyperbolic groups, CAT(0) groups with rank-1 elements, mapping class groups on
Teichmuller spaces, etc. Our main result shows that this class of groups have purely
exponential growth, and contracting elements are exponentially generic. This gives many
new classes of groups with these properties, and generalizes some known results.
Strengthening a theorem of Maher, one corollary is that pseudo—Anosov elements are
exponentially generic in mapping class groups. Another is a generalization of a result
of Knieper to singular setting that non—rank—1 geodesics are exponentially small in
CAT (0) groups.

6. T, FHKH

Title: On the existence of positive scalar curvature on small covers and real
moment—angle manifolds

Abstract: We study small covers and the real moment—-angle manifold over a simple
polytope that admit Riemannian metrics of positive scalar curvature. We first explain
some general facts on the existence of positive scalar curvature on a smooth manifold.
Then we show a class of simple polytopes over which the small covers and the real
moment—angle manifolds admit metrics of positive scalar curvature. In

particular, these examples give all the 3-dimensional small covers that admit



metrics of positive scalar curvature. In addition, our study leads to an interesting

problem in combinatorics.

T 21, AR

Title: Kaehler hyperbolic manifolds and Chern number inequalities

Abstract: In this talk we will review two well-known conjectures due to Hopf and S. -T.
Yau respectively, and explain their connections via the concept of “Kaehler
hyperbolicity” introduced by Gromov. Then we shall report our recent work around

Kaehler hyperbolic manifolds.

8. FKAKME, ARILITIE R

Title: On Realization of tangent cones of homologically area—minimizing compact
singular submanifolds

Abstract: We apply the theory of calibrations to the study of realization of tangent
cones of homologically area—minimizing compact singular submanifolds and show that
every oriented area—minimizing cone verifiable through Lawlor’ s curvature criterion

can be realized.

9. BRPCH, 7RBHH I H T2 B

Title: Recent progress of various Volume Conjectures for links as well as 3-manifolds
Abstract: The original Volume Conjecture predicts a precise relation between the
asymptotics of the colored Jones polynomials (Kashaev invariants) of a knot in S™3 and
the hyperbolic volume of its complement. I will discuss two different directions that

lead to generalizations of this conjecture

The first direction concerns different quantum invariants of knots, arising from the
colored SU(n) (with the colored Jones polynomial corresponding to the case n= 2). I
will first display subtle relations between congruence relations, cyclotomic
expansions and the original Volume Conjecture for colored Jones polynomials of knots
I will then generalize this point of view to the colored SU(n) invariant of knots
Certain congruence relations for colored SU(n) invariants, discovered in joint work
with K. Liu, P. Peng and S. Zhu, lead us to formulate cyclotomic expansions and a Volume
Conjecture for these colored SU(n) invariants. I will also discuss similar ideas for
the superpolynomials that arise in HOMFLY-PT homology as well as other different

situations.

Another direction for generalization involves the Witten—Reshetikhin—-Turaev and
(modified) Turaev-Viro quantum invariants of 3-manifolds. In a joint work with T. Yang,
we formulated a new Volume Conjecture for the asymptotics of these 3—manifolds
invariants evaluated at certain roots of unit, and numerically checked it for many

examples. Interestingly, this conjecture uses roots of unity that are different from



the one usually considered in literature. This may indicate that the understanding of
this new phenomenon requires new physical and geometric interpretations that go beyond
the usual quantum Chern—Simons theory. I will also introduce recent progress in this

direction.

10. 1R, EHIMIEKS:

Title: Geodesic and curvature of a piecewise flat Finsler surface

Abstract: This talk is based on my joint work with S. Deng. The idea was inspired from
lunch—chatting and dinner—chatting with Huibin Chang, Ju Tan and Lei Zhang respectively.
I would also like to sincerely thank Fuquan Fang and the referee of this paper for precise
advices. The purpose of this talk is to show how the combinatoric methods can be
introduced to the study of Finsler geometry. Firstly, I will introduce the concept of
piecewise flat Finsler surface. Secondly, I will show the local behavior of the
geodesics. Thirdly, I will define a (Riemannian type) curvature from the process of
extending geodesics. Lastly, I will define the notions of Berwald space and Landsberg

space in the piecewise flat context, and show a combinatoric Gauss—Bonnet formula.

11 BRI, 2R

Title: Systolic volume and complexity of 3-manifolds

Abstract: The systolic volume is a topological invariant of manifolds, defined as the optimal constant
in a systolic inequality. It shows there are various relations between systolic volume and other
topological invariants. We investigate the relation between systolic volume and complexity of 3-
manifolds. The complexity of a closed 3-manifold is defined to be the minimum number of
tetrahedron in a triangulation. We prove the systolic volume of aspherical 3-manifolds can be upper

bounds in terms of complexity.
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