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ABSTRACTS

Projective dual CR structures

David Barrett

University of Michigan, Ann Arbor (USA)

Real hypersurfaces in projective space satisfying a suitable non-degeneracy condition inherit a
projectively-natural dual CR structure. The talk will begin with a discussion of the construction
of the dual structure and continue with discussion of the relationship between the corresponding
Hardy spaces.

Monge-Ampere operator for plurisubharmonic functions
with analytic singularities

Zbigniew Blocki

Jagiellonian University, Krakow (Poland)

Andersson-Wulcan defined the complex Monge-Ampere operator for plurisubharmonic functions
with analytic singularities and in a joint work with them we have showed that this definition
is continuous for certain (but not all) approximating decreasing sequences. We will discuss
extensions of this definition as well as some new results for Kahler and Hermitian manifolds.

Rational CR mappings between spheres

John P. D’Angelo

University of Illinois at Urbana-Champaign (USA)

I will discuss old and new results about the classification of rational sphere maps, paying par-
ticular attention to properties of group-invariance. In particular I will prove a result obtained
jointly with Ming Xiao, to the effect that the only rational sphere maps with non-compact
Hermitian-invariant groups are linear fractional maps. I hope also to discuss connections with
Hermitian analogues of Hilberts 17th problem.
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Complex Analysis versus Space-Time Physics:
Schmidt boundaries of Fefferman Space-Times

Sorin Dragomir

Università della Basilicata, Potenza (Italy)

The total space M of the canonical circle bundle S1 → M
π−→ M over a 3-dimensional nondegen-

erate CR manifold M carries a natural Lorentzian metric (the Fefferman metric) Fθ associated
to a positively oriented contact structure θ on M , discovered by C. Fefferman (cf. [5]) in con-
nection with the study of the boundary behavior of the Bergman kernel of a smoothly bounded
strictly pseudocovex domain Ω ⊂ C

n (M = ∂Ω). If T ↑ is the horizontal lift (with respect to the
Graham connection, [6]) of the Reeb vector field T of (M, θ) and S is the tangent to the S1 action
then T ↑−S is a time-orientation of the Lorentzian manifold (M, Fθ) so that (M, Fθ , T ↑−S) is
a space-time. This exhibits the relationship between the analysis of tangential Cauchy-Riemann
equations ∂bu = 0 within complex analysis and Lorentzian geometry. We review the interplay
among pseudohermitian geometry (cf. [9]) and a particular chapter of general relativity theory,
which is the theory of space-time singularities (cf. [4]). We describe the b-boundary construction
for M , arising (cf. [1]) as a S1 quotient of the Schmidt boundary (cf. [7])

[
O+

(
M, Fθ

)
/O++(1, 3)

]
\M

of Fefferman’s space-time (M, Fθ). We examine the strictly pseudoconvex locus M = ∂W \ A
of the boundary of the worm domain

W =
{

(z, w) ∈ C
2 :

∣∣∣z − ei log |w|2
∣∣∣2 − 1 + η

(
log |w|2) < 0

}

where A =
{
(0, w) ∈ ∂W :

∣∣log |w|2∣∣ � μ
}

(the Levi flat locus of ∂W). The main finding is (cf.
[2]) that every lift Γ(ϕ) ∈ M [i.e. π(Γ(ϕ)) = γ(ϕ)] of the curve

γ(ϕ) =
(
2 cos

[
ϕ − log |w0|2

]
eiϕ , w0

)
,

log |w0|2 � ϕ < log |w|2 +
π

2
, w0 ∈ C \ {0}, ∣∣ log |w0|2

∣∣ � μ,

runs into a curvature singularity. Precisely, if K is the scalar curvature of Fθ then

lim
ϕ→log |w|2+π/2

K(Γ(ϕ)) = −∞

which is indicative (according to J.A. Thorpe, [8]) that Levi flat points such as (0, w0) ∈ A
[where γ(ϕ) terminates] lie on the b-boundary of M = ∂W \A.
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Obstruction flat strictly pseudoconvex hypersurfaces in C
2

Peter Ebenfelt

University of California at San Diego (USA)

The obstruction for the Cheng-Yau solution of Feffermans complex Monge-Ampere equation in a
strictly pseudoconvex domain Ω ⊂ βCn to extend smoothly to the boundary M = ∂M is a local
CR invariant of M . Strictly pseudoconvex CR manifolds for which this obstruction vanishes
are called obstruction flat. In C

2, this invariant is also intimately related to the log term in the
Bergman and Szegö kernels, and a strong version of the Ramadanov Conjecture. In this talk,
we shall present some new results along these lines.

Holomorphic mappings and approximations

John Erik Fornaess

NTNU, Trondheim (Norway)

We survey some well known results and mention a few open problems about holomorphic map-
pings and approximations.
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New developments in nonlinear holomorphic approximation theory

Franc Forstneric

University of Ljubljana (Slovenia)

In this talk I will discuss some recent developments in approximation theory of Runge, Mergelyan,
Arakelyan and Carleman type. The emphasis will be on approximation of holomorphic maps
with values in complex manifolds.

Metric properties of domains and extension problem

Hervé Gaussier

Université Joseph Fourier, Grenoble (France)

We will explain how metrics may describe the geometry of domains in the complex Euclidean
space and how they provide with boundary extension of (quasi)isometries.

The maximal and submaximal symmetry dimensions for
CR-hypersurfaces with points of Levi degeneracy

Alexander Isaev

Australian National University, Canberra (Australia)

We will discuss the maximal and submaximal dimensions of the algebra of infinitesimal CR-
automorphisms (the symmetry algebra) of a CR-manifold of hypersurface type in the real-
analytic setting without assuming Levi nondegeneracy everywhere. We show that for a real-
analytic connected CR-hypersurface M of CR-dimension n ≥ 1 having a point of Levi-nondegeneracy
and its symmetry algebra s one has one of the situations: (i) dim s = n2 + 4n + 3 and M is
spherical, (ii) dim s ≤ n2 + 2n + 2 + δ2,n. Furthermore, if dim s = n2 + 2n + 2 + δ2,n, then
M is spherical on its Levi-nondegeneracy locus with fixed signature of the Levi form. We also
construct examples of CR-hypersurfaces with dim s = n2 + 2n + 2 + δ2,n, which proves that
the bound in (ii) is sharp. This result complements our earlier theorems for the case n = 2
obtained under the less restrictive assumption of holomorphic nondegeneracy rather than that
of Levi-nondegeneracy on a dense open subset.

This work is joint with B. Kruglikov.
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Non-existence of compact quotients for homogeneous J-complex domains

Kang-Tae Kim

POSTECH (South Korea)

K.-H. Lee [1] listed (with a classification) infinitely many mutually inequivalent almost complex
domains (M, J) with the following properties: (1) J is not integrable, (2) Aut(M, J) acts transi-
tively on M , (3) (M, J) is a strictly pseudoconvex domain, (4) (M, J) is Kobayashi hyperbolic.
Then a natural question arises: whether (M, J) admits a compact quotient by a discrete sub-
group of Aut(M, J). The purpose of this talk is to show the non-existence of any such compact
quotient, based upon Kim-Lee-Nagata [2].

[1] K.-H. Lee, Strongly pseudoconvex homogeneous domains in almost complex manifolds. J.
Reine Angew. Math. 623 (2008), 123160.
[2] K.-T. Kim, K.-H. Lee, Y. Nagata: Homogeneous almost complex manifolds and their compact
quotients, arXiv:1701.02053.

Polynomial and rational models for real submanifolds

Martin Kolar

Masaryk University, Brno (Czech Republic)

We will discuss several aspects of the local holomorphic equivalence problem for hypersurfaces
of finite and infinite Catlin multitype.

Hölder continuous solutions of Monge-Ampère and m-Hessian equations

Slawomir Kolodziej

Jagiellonian University, Kraków (Poland)

Let X, ω be a compact Hermitian manifold of complex dimension n. Consider the complex
Monge-Ampére equation:

(ω + ddcϕ)n = cdμ.

We show that a positive Borel measure dμ of finite total mass, admits a Hölder continuous
solution (for some positive constant c) if and only if it is dominated locally by Monge-Ampére
measures of Hölder continuous plurisubharmonic functions.

For more general complex Hessian equations such a result has not yet been established.
However, in a simpler setting of subdomains of Cn we can show the existence of the Hölder
continuous solution to the Dirichlet problem when a Hölder continuous subsolution exists.

This is joint work with C.N. Nguyen.

6



The equivalence theory for infinite type hypersurfaces

Ilya Kossovskiy

Universität Wien (Austria)

Holomorphic classification of real submanifolds in complex space is one of the central goals in
complex analysis in several variables. This classification is well understood and approaches are
well developed for submanifolds satisfying certain bracket generating conditions of Hormander
type, while very little is known in more degenerate setting. In particular, somewhat surprizingly,
the classification problem is still completely open for hypersurfaces in complex 2-space. The class
of hypersurfaces bringing conceptual difficulties here is the class of (Levi-nonflat) infinite type
hypersurfaces. In our joint work with Ebenfelt and Lamel, we develop the equivalence theory for
infinite type hypersurfaces in C2. We do so by providing a normal for for such hypersurfaces. We
extensively use the newly developed approach of Associated Differential Equations. The normal
form construction is performed in two steps: (i) we provide a normal for for associated ODES;
(ii) we use the normal form of ODEs for solving the equivalence problem for hypersurfaces.
Somewhat similarly to the Poincare-Dulac theory in Dynamical System, our classification theory
exhibits resonances, convergence and divergence phenomena, Stokes phenomenon and sectorial
regularity phenomena.

Holomorphic factorization of maps into the symplectic group

Frank Kutzschebauch

Universität Bern (Switzerland)

It is (well) known that elementary symplectic matrices over a field k generate the group of
symplectic matrices Sp2n(k). For parametric versions much less is known. Here parametric
means that the field k will be replaced by the ring of continuous, algebraic or holomorphic
complex valued functions on an appropriate space X . We will name the algebraic results we are
aware of and give a new topological result (for all n) and a new holomorphic result for n = 2.
In the end we will bother you with the strategy of proof.

This is joint work with Björn Ivarsson, Aalto University Helsinki and Erik Löw, Oslo Uni-
versity.

Mappings of Levi non-degenerate hypersurfaces

Stefan Nemirovski

Steklov Mathematical Institute, Moscow (Russia)

I will discuss known results and open questions on CR mappings between real hypersurfaces
in complex manifolds with non-degenerate indefinite Levi form.
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Three applications of the L2 method to analytic families

Takeo Ohsawa

Nagoya University, (Japan)

L2 proofs will be given to Knorr-Schneider’s theorem on a characterization of relative exceptional
sets, Nishino’ rigidity theorem for Stein families of the complex plane, and holomorphic non-
convexity of certain affine line bundles over the total space of a family of elliptic curves.

The Anomaly Flow and Fu-Yau Hessian Equations

Duong H. Phong

Columbia University (USA)

The Hull-Strominger system is a system of equations in 3 complex dimensions arising from
string theory, but which is particularly interesting from the point of view of both non-Kähler
geometry and partial differential equations: there, metrics are not required to be Kähler, but
only conformally balanced, and they must satisfy a curvature condition which is quadratic in
the curvature tensor. A key difficulty is to implement the conformally balanced condition, in
the absence of a d − d̄ Lemma as in Kähler geometry. The Anomaly Flow is a flow of metrics
designed to achieve this. However, in doing so, it has to forego properties which are normally
desirable in fully non-linear PDE theory, such as concavity. A crucial test case is the case of
Calabi-Eckmann fibrations, solved by J.X. Fu and X.T. Yau in 2006 by elliptic methods. We
show that the Anomaly Flow performs even better than elliptic methods in this case. In fact, the
resulting techniques also lead to the solution of a whole family of Hessian equations in arbitrary
dimensions, of which the generalization proposed by Fu-Yau of their 2006 equation is just the
simplest example.

CR Invariants and Solvability of the d-bar equation

Andrew Raich

University of Arkansas (USA)

The main goal of this talk is to show that geometric information captured by certain invariant
CR tensors provides sufficient information to establish the closed range property for ∂̄ on a
domain in C

n. A secondary goal of the talk is to provide a general construction method for
establishing when a domain (or its boundary) satisfies weak Z(q).
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Schatten class of the ∂-Neumann operator

Sonmez Sahutoglu

University of Toledo (USA)

Let Ω be a C2-smooth bounded pseudoconvex domain in Cn for n � 2 and let ϕ be a
holomorphic function on Ω that is C2-smooth on the closure of Ω. We prove that if the Hankel
operator Hϕ is in Schatten p-class for p � 2n then ϕ is a constant function. As a corollary, we
show that the ∂-Neumann operator on Ω is not Hilbert-Schmidt. This is joint work with Nihat
Gökhan Göğüş

On polynomially convex embeddings of compact real manifolds

Rasul Shafikov

University of Western Ontario (Canada)

A totally real m-dimensional submanifold M of C
n, m < n, can be perturbed to be polynomially

convex. However, if m > 2n/3, then any embedding of some m-dimensional compact manifolds
in Cn will necessarily have CR singularities. In this talk I will discuss a recent result, joint with
P. Gupta, concerning polynomially convex embeddings in the presence of CR-singular points.

Plurisubharmonically separable complex manifolds

Nikolay Shcherbina

Bergische Universität Wuppertal (Germany)

Let M be a complex manifold and PSHcb(M) be the space of bounded continuous plurisub-
harmonic functions on M . We study when the functions from PSHcb(M) separate points. Our
main results show that this property is equivalent to each of the following properties of M :
(1) the core of M is empty.
(2) for every w0 ∈ M there is a continuous plurisubharmonic function u with the logarithmic
singularity at w0.

Moreover, the core of M is the disjoint union of the sets Ej that are 1-pseudoconcave in the
sense of Rothstein and have the following Liouville property: every function from PSHcb(M) is
constant on each of Ej.

Joint work with E.A. Poletsky.

D − bar with sup-norm estimates in C3

Berit Stensones

NTNU, Trondheim (Norway)

We will see how one can use good choices in building the Henkin Kernel to get sup norm and
even holder estimates for the d − bar equation on most domains of finite type in C3.
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A geometric approach to Catlin’s boundary systems

Dmitri Zaitsev

Trinity College Dublin (Ireland)

Catlin’s boundary systems present currently the only known approach to proving subelliptic
estimates for general finite type domains. We present some new geometric ideas aiming to
better understand and simplify the boundary system technique.
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