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Inequalities and applications on CR Manifolds

We present border line Sobolev inequalities and Isoperimetric inequalities on CR
manifolds. We also show how to obtain global embedding theorems of CR mani-
folds via Bochner identities.

Zheng-Chao Han
Rutgers University

On the prescribing σ2-curvature equation on S4

Prescribing σk curvature equations are fully nonlinear generalizations of the pre-
scribing Gaussian or scalar curvature equations. Given a positive function K to
be prescribed on the 4-dimensional round sphere. We obtain asymptotic profile
analysis for potentially blowing up solutions to the σ2 curvature equation with the
given K; and rule out the possibility of blowing up solutions when K satisfies a
non-degeneracy condition. We also prove uniform a priori estimates for solutions
to a family of σ2 curvature equations deforming K to a positive constant under
the same non-degeneracy condition on K, and prove the existence of a solution
using degree argument to this deformation involving fully nonlinear elliptic oper-
ators under an additional, natural degree condition on a finite dimensional map
associated with K.
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Helmut Hofer
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Analytical Foundations of Symplectic Field Theory

Symplectic Field Theory (SFT) is the study of holomorphic curves in symplectic
cobordisms and contains Gromov-Witten theory and symplectic Floer theory as
special cases. The study of holomorphic curves is very complicated due to com-
pactness and transversality issues. The algebraic invariants of SFT are obtained
by a simultaneous study of infinitely interdependent first order elliptic systems.
A treatment of SFT with classical (nonlinear) Fredholm theory, though possi-
ble, would be extremely cumbersome. This lead to the development of a new
generalized Fredholm theory in a new classes of general spaces called polyfolds.

Ernst Kuwert
Albert-Ludwigs-Universität Freiburg

The large genus limit of the infimum of the Willmore energy

The Willmore energy of a surface immersed into Rn is the integral of its squared
mean curvature. It is known that the infimum βn

p of the Willmore energy among
all closed oriented surfaces of genus p in Rn is attained by a smooth embedded
surface, and that 4π < βn

p < 8π for p ≥ 1. We show that βn
p converges to 8π as

p goes to infinity.

Claude Le Brun
SUNY at Stony Brook

On Conformally Kähler Einstein Manifolds

Which smooth compact 4-manifolds admit an Einstein metric with non-negative
Einstein constant ? A complete answer is provided in the special case of 4-
manifolds which also happen to admit either a complex structure or a symplec-
tic structure. The most subtle part of the proof, carried out in joint work in
X.X. Chen and B. Weber, requires understanding of the convergence and bub-
bling behavior of sequences of extremal Kähler metrics.

Dan Lee
Queens College, CUNY

The near-equality case of the positive mass theorem

The positive mass theorem states that any complete asymptotically flat manifold
of nonnegative scalar curvature has nonnegative mass, and that if the mass is zero,
then the manifold must be Euclidean space. This suggests that the mass controls
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some aspect of the geometry of asymptotically flat manifold of nonnegative scalar
curvature. We study this question for manifolds with special asymptotics and
prove a result with application to the Penrose inequality. The technique involves
looking at a family of Riemannian metrics that is not globally compact but only
compact on an exterior region of Rn.

Mohameden Ould Ahmedou
Universität Giessen

Existence and Multiplicity results for a
fourth order mean field equation

In this talk, we report on a recent work, in collaboration with Mohamed Ben
Ayed (Sfax University, Tunisia) on the following fourth order mean field equation
on smooth domain Ω ⊂⊂ R4:

∆2 u = %
Keu

∫
Ω

Keu
in Ω,

u = ∆u = 0 on ∂Ω,

where % ∈ R and 0 < K ∈ C2(Ω). Through a refined blow up analysis, we
characterize the critical points at Infinity of the associated variational problem
and compute their contribution of the difference of topology between the level
sets of the associated Euler-Lagrange functional. We then use topological and
dynamical methods to prove some existence and multiplicity results.

Natasa Sesum
University of Pennsylvania

Ancient solutions to the Ricci flow on surfaces

We will give a classification of ancient solutions to the Ricci flow on surfaces. We
will also discuss some classification results and properties for complete shrinking
Ricci solitons in dimensions ≥ 3.

Mark Stern
Duke University

The quantum Hodge theory of vector bundles

I will discuss various approaches to the question: When does a vector bundle
admit a holomorphic structure ? I will explore applications of Yang-Mills theory
and geometric quantization to this problem.
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