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Titles and Asbtracts

Séverine Biard : Non-existence of smooth Levi-flat hypersurfaces with
positive normal bundle in compact Kähler manifolds of dimension ≥ 3

In 1993, D. Cerveau conjectured the non-existence of smooth Levi-flat hypersur-
face in CPn, n ≥ 2 which is still open in dimension 2. Results have been obtained
in dimension ≥ 3, and there are some generalizations to compact Kähler manifolds,
particularly the conjecture given by Marco Brunella in 2008: there is no smooth
Levi-flat hypersurface in a compact Kähler manifold of dimension ≥ 3 such that
the normal bundle to the Levi foliation is positive along the leaves. In a recent
work with Andrei Iordan, we obtained a positive answer to this conjecture.

Dan Burns : Some global properties of tubes

A Grauert tube, or adapted complex structure, gives a canonical complexification
of a real analytic Riemannian manifold defined on a neighborhood of the zero
section of the (co-)tangent bundle. Such a tube is called entire if it is defined on
the whole tangent bundle of the real analytic Riemannian manifold M, g. Very
few examples of such entire tubes are known, but a general statement has proved
elusive since Szőke found all circle invariant such metrics g on S2. We review
known properties of entire tubes and relate them to algebraic geometry, Boutet
de Monvel’s Paley-Wiener theorem and the Ricci flow on S2. We also compare
the tube as a complexification to constructions of LeBrun-Mason and Donaldson.
This represents collaborations with several colleagues: Raul Aguilar, Zhou Zhang,
Zuoqin Wang and Kin-Kwan Leung.

Debraj Chakrabarti : Distributional boundary values of holomorphic
functions on piecewise smooth domains

The boundary-values of a holomorphic functions singular at the boundary can
be represented as generalized functions. On an infinitely differentiable boundary
one has distributional boundary values, and on a real-analytic boundary one has
boundary values in the sense of Sato hyper-functions. We discuss how one can
generalize this notion to boundaries which are only piecewise smooth. We also give
a characterization of the distributional boundary values of holomorphic functions
on products of smoothly bounded domains in complex manifolds. This is joint
work with Rasul Shafikov.
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Peter Ebenfelt : Sums of squares and applications to projective and CR
geometry

We will discuss a particular sums of squares problem for analytic functions, and
explore how progress on this problem yields results concerning mappings between
projective spaces and mappings between spheres in complex spaces.

Xiaojun Huang : On the work of Sidney Webster

Joseph J. Kohn : Analysis on CR manifolds

Let M be the boundary of a bounded domain Ω in Cn. The completed CR struc-
ture on M denoted by CCR, consists of the set of all first order pseudo differential
operators on M whose null spaces contain the boundary values of holomorphic
functions on Ω. I will discuss how to use this structure to prove theorems about
the underlying CR structure and how to define a CCR structure on a CR manifold.

Ilya Kossovskiy : Stokes phenomenon in CR-geometry

In the celebrated paper of Moser and Webster on normal forms at a CR-singularity
the authors proved, among other things, the existence of real-analytic surfaces in
complex two-space which are equivalent formally at a CR-singularity but are in-
equivalent holomorphically. It was a long-standing problem attracting a lot of at-
tention whether such a phenomenon can hold for CR-manifolds, in particular, for
real hypersurfaces. In our joint work with Shafikov we resolve this problem by con-
structing formally but not holomorphically equivalent real-analytic hypersurfaces.
Our construction employs Holomorphic Dynamics where existence of additional bi-
holomorphic invariants (supplementing a formal normal form) is known as Stokes
Phenomenon. We also discuss our recent work with Lamel where we demonstrate
a similar phenomenon for smooth CR-equivalences.

Andreea Nicoara : Direct proof of termination of the Kohn algorithm
in the real-analytic case

In 1979 J.J. Kohn gave an indirect argument using the Diederich-Fornaess theo-
rem that his algorithm terminates on a pseudoconvex real-analytic domain of finite
D’Angelo type. I will give a direct argument for the same assertion by construct-
ing subelliptic multipliers that give a subelliptic estimate at each boundary point
in terms of Catlin’s boundary system at that point. I will also show what else is
needed (two ingredients) in order to turn this argument into one that yields a lower
bound for the subelliptic gain in terms of the dimension, D’Angelo type, and order
of the forms for any pseudoconvex real-analytic domain of finite D’Angelo type.
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Sergey Pinchuk : Critical sets of proper holomorphic mappings (joint
results with R. Shafikov)

It is shown that if a proper holomorphic map f : Cn → CN , 1 < nN, sends a
pseudoconvex real analytic hypersurface of finite type into another such hypersur-
face, then any n1 dimensional component of the critical locus of f intersects both
sides of M . This result is applied to the problem of boundary regularity of proper
holomorphic mappings between bounded domains in Cn.

Mei-Chi Shaw : Topology of Dolbeault chmomology groups

The range of the Cauchy-Riemann operator for a domain Ω in a complex man-
ifold X is well understood if the complex manifold X is a Stein manifold. Much
less is known when the domain or the manifold is not Stein. In this talk we will
discuss some recent results on the Hausdorff property of Dolbeault cohomologies.
In particular, we give an example of a pseudoconvex Stein domain with smooth
boundary in a compact complex Hermitian manifold X whose range of ∂ is not
closed in L2. These results are joint work with Debraj Chakrabarti and Christine
Laurent-Thiébaut.

Yum-Tong Siu : Strong rigidity and the Hodge theory of representing
classes by Cauchy-Riemann manifolds

For a compact Kähler manifold the Hodge filtration filters cohomology classes
by representability by closed forms of type (p, q). In this talk we use the method of
strong rigidity to discuss Hodge filtration in the homology setting by considering
the representability of homology classes by Cauchy-Riemann manifolds.

Laurent Stolovitch : Real submanifolds of maximum complex tangent
space at a CR singular point and dynamics

We study a germ of real analytic n-dimensional submanifold of Cn that has
a complex tangent space of maximal dimension at a CR singularity. We study,
under some condition, its transformation to a normal form under the action of local
(possibly formal) biholomorphisms at the singularity. We first conjugate formally
its associated reversible map σ to suitable normal forms and show that all these
normal forms can be divergent. If the singularity is abelian, we show, under some
assumptions on the linear part of σ at the singularity, that the real submanifold
is holomorphically equivalent to an analytic normal form. We also show that if a
real submanifold is formally equivalent to a quadric, it is actually holomorphically
equivalent to it, if a small divisors condition is satisfied. Finally, we prove that,
in general, there exists a complex submanifold of positive dimension in Cn that
intersects a real submanifold along two totally and real analytic submanifolds that
intersect transversally at a possibly non-isolated CR singularity of the complex
type. This is a joint work with Xianghong Gong.
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Liz Vivas : Parabolic manifolds associated to formal invariant curves

Let F be a diffeomorphism of Ck at 0 that is tangent to the identity, that is
F (0) = 0 and DF (0) = Id. Assume that there exists a formal invariant curve for
F . We prove that, under some mild assumptions, there exist parabolic manifolds,
and in particular parabolic curves asymptotic to the given formal invariant curve.
This is joint work with Lorena Lopez-Hernanz.

Paul Yang : The Q-prime Curvature equation in CR geometry

By analogy from conformal geometry, I will discuss the P -prime operator and its
associated Q-prime curvature. Making use of the Moser-Trudinger inequality, it is
possible to solve a variational problem in order to find a contact form of constant
Q-prime curvature. I will also mention an isoperimetric inequality associated with
the Q-prime curvature integral.

Organizing Committee : John Erik Fornæss (Norwegian University of Science
and Technology), Xianghong Gong (University of Wisconsin-Madison), Jǐŕı Lebl
(Oklahoma State University - Stillwater), Brian Street (University of Wisconsin-
Madison)


