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Adachi, Masanori Shizuoka University, Japan

Ampleness of positive CR line bundles over Levi-flat manifolds, revisited

Abstract. Ohsawa and Sibony [2] showed a Kodaira type embedding theorem for compact Levi-flat
CR manifolds: Let M be a compact Levi-flat CR manifold equipped with a positive CR line bundle
L. Then, for any given s > 0, we can find n 2 N such that L⌦n has enough CR sections of transverse
W s regularity that embed M into a projective space.

A natural question would be whether we can find C1-smooth CR sections of L⌦n for fixed n, but
this is not always the case. The speaker [1] gave a family of counterexamples in which the smallest
exponent n = n(s) to find enough CR sections of transverse W s regularity diverges as s ! 1.

In this talk, we shall analyze one of these counterexamples, which is a special circle bundle over
a closed hyperbolic Riemann surface equipped with the normal bundle of the Levi foliation. We
will give a structural description of the CR sections of transverse W s regularity and determine the
exponent n(s) for this case.
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Ahn, Taeyong Inha University, Korea

Equidistribution of non-pluripolar products for holomorphic endomorphisms of

Pk

Abstract. In this talk, we discuss limit currents of a sequence of normalized pull-backs of positive

closed currents by a non-invertible holomorphic endomorphism f of Pk
. We first discuss known

results. Next we study the notion of non-pluripolar products and then give a motivation of this

work and an idea of the proof for the equidistribution of the non-pluripolar products associated

with plurisubharmonic functions in the so-called Cegrell class, with exponentially fast convergence.



Bedford, Eric Stony Brook University, USA

Semi-Parabolic Basins of Attraction in C2

Abstract. Consider a fixed point of an automorphism of a complex manifold of complex dimension
2. Such a fixed point is semi-parabolic if one of the multipliers is 1 and the modulus of the other
multiplier is 6= 1. The local dynamical structure of a semi-parabolic, semi-attracting fixed point
has been analyzed by Ueda and (later) by Hakim.

We consider the dynamics of perturbations of such maps which may be written in the form

f✏(x, y) = (x+ x

2 � ✏

2 + · · · , ay + · · · )
If |a| < 1 and ✏ = 0, then (0, 0) is a semi-parabolic and semi-attracting fixed point, and for small ✏,
this fixed point splits into the pair ⇠ (±✏, 0). If ✏ ! 0 tangentially to the imaginary axis, then in
an earlier paper with Smillie and Ueda, we found “implosion” phenomena, which explain certain
discontinuities of the bifurcation.

Here we consider the situation where ✏ ! 0, but in a nontangential approach region, and we
show that certain continuity phenomena hold. This is joint work in progress with Ueda.



Chen, Bo-Yong Fudan University, China

Curvature and Lp
Bergman spaces on complex submanifolds in Cn

Abstract. Let M be a closed complex submanifold in CN with the complete Kähler metric induced
by the Euclidean metric. Let L be a Hermitian line bundle over M . We study the relationship
between the dimension of the Bergman space of Lp holomorphic sections of L overM and asymptotic
growth of the curvature of L. This is a joint work with Yuanpu Xiong.



Choi, Hyunil Pusan National University, Korea

On an explicit kernel for weighted Fock spaces and their Bergman metric

Abstract. It is known that explicit reproducing kernel of weighted Fock spaces of any positive real
order s. Contrast to the positive order case, we can not compute explicit reproducing kernel of
weighted Fock spaces of negative real order �s. In this talk we consider explicit reproducing kernel
for weighted Fock spaces of negative real order �s. So we introduce new weighted Fock spaces and
calculate their explicit reproducing kernel. We will also discuss that explicit reproducing kernel
for this new weighted Fock spaces satisfy some conditions in Klembeck’s paper. This is joint work
with H. R. Cho and H.-W. Lee.



Gaussier, Hervé Université Grenoble Alpes, France

Metric geometry of domains in Cn

Abstract. Curvature properties of domains, such as strong pseudoconvexity, impact the behaviour

of invariant metrics (especially precise asymptotic estimates or curvature estimates). I will present

recent results establishing links between metric properties of a domain and geometric properties

(CR invariants) of its boundary.



Harz, Tobias Bergische Universität Wuppertal, Germany

On smoothing of bounded plurisubharmonic functions

Abstract. I will present the following result concerning smoothing of bounded (from above) plurisub-

harmonic functions on unbounded domains in Cn
, n � 2.

There exist a pseudoconvex domain ⌦ ⇢ C2
and a nonempty open set U ⇢ ⌦ such

that the following assertions hold true:

(1) There exists a function ' 2 PSH(⌦) \ C0
(⌦) such that ' < 0 on ⌦ and ' is

strictly plurisubharmonic on U .

(2) Every function ' 2 PSH(⌦) \ C1
(⌦) such that ' < 0 on ⌦ is constant on U .



Ishi, Hideyuki Nagoya University, Japan

A promenade from Kähler Geometry to Information Geometry

Abstract. A Riemannian manifold with a torsion-free flat connection is called a Hessian manifold
if the Riemannian metric is locally expressed as a Hessian of a convex function with respect to an
a�ne coordinate with respect to the flat connection. Based on their apparent similarlity, one can
develop Hessian geometry in a parallel way to Kähler geometry ([2]). On the other hand, Hessian
geometry plays an important role in Information geometry, that is to say, di↵erential geometry on
parameter spaces of statistical models. Actually, the parameter space of a so-called exponential
family becomes a Hessian manifold with the Fisher information metric ([1]). In this talk, we
shall investigate interesting connections between Kähler geometry and Information geometry over
a specific complex domain, that is, a tube domain over a convex cone consisting of symmetric
matrices.
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Kim, Dano Seoul National University, Korea

Canonical bundle formula and semipositivity theorems

Abstract. For a degenerating family of Calabi-Yau manifolds, it is of fundamental interest to study
the asymptotic behavior of the fiberwise mass of (singular) volume forms near singular fibers. Such
volume asymptotics problem is of great importance in many areas of mathematics. In the case of
base dimension 1, there are many previous results. In our main result, we determine the volume
asymptotics (equivalently the asymptotics of L2 Hodge metrics) in the complete generality of all
dimensions and “log” Calabi-Yau fibrations.

Our main result is formulated as a refined metric version of the general canonical bundle formula
in algebraic geometry (due to Kawamata and others) for log Calabi-Yau fibrations: the induced
L2 metric carries the singularity equal to the discriminant divisor and the moduli part line bundle
has a singular hermitian metric with vanishing Lelong numbers. This solves a problem raised by
Eriksson, Freixas i Montplet and Mourougane. Our original motivation for the main result was its
application to L2 extension theorems, which we will also discuss.

As consequences of our main result, we strengthen the celebrated semipositivity theorems in
algebraic geometry due to Kawamata and others for log Calabi-Yau fibrations, giving an entirely
new proof which does not use Hodge theory, i.e. di�cult results (e.g. Cattani-Kaplan-Schmid) in
the theory of variation of Hodge structure. Instead, in the proof of our main result, along with the
study of plurisubharmonic singularities, we use a special case of positivity of direct images (due
to Berndtsson, Paun, Takayama and others) which is based on L2 estimates. The fact that this
much simpler method can replace the use of Hodge theory in the proof of semipositivity theorems
answers a question of Berndtsson.



Kim, Shin-Young Institut Fourier, France

Infinitesimal symmetries of weakly pseudoconvex manifolds

Abstract. We classify the Lie algebras of infinitesimal CR automorphisms of weakly pseudoconvex

hypersurfaces of finite multitype in CN
. In particular, we prove that such manifolds admit neither

nonlinear rigid automorphisms, nor real or nilpotent rotations. As a consequence, this leads to

a proof of a sharp 2-jet determination result for local automorphisms. Moreover, for hypersur-

faces which are not balanced, CR automorphisms are uniquely determined by their 1-jets. The

same classification is derived also for special models, given by sums of squares of polynomials. In

particular, in the case of homogeneous polynomials the Lie algebra of infinitesimal CR automor-

phisms is always three graded. The results provide an important necessary step for solving the

local equivalence problem on weakly pseudoconvex manifolds.



Lee, Han-Wool Pusan National University, Korea

Symbols of Commuting Toeplitz operators on Fock-type spaces

Abstract. Bauer and Lee showed that if one of the symbols of two commuting Toeplitz operators is

non-trivially radial, then the other also must be radial on the Fock space over the complex plane.

Choe and Yang extended these result to Fock-Sobolev spaces over the complex plane. In this talk,

we extend the result to Fock-type spaces.



Lee, Seungjae POSTECH, Korea

An extension theorem of holomorphic functions of hyperconvex domains

Abstract. This talk is based on the article ArXiv:1811.06438. In this talk, I will talk about
generalizations of Hartogs extension theorem.

Let ⌦ be a bounded pseudoconvex domain in Cn which has a smooth plurisubharmonic function
', where ' ! 0 when z ! @⌦. In 2017, Yusaku Tiba proved that any holomorphic function which
is defined on a connected open set of the support of (i@@̄')n�3 can be extended globally to ⌦.
(ArXiv:1706.01441)

I will present that the power condition of i@@̄' can be weakened as n� 2 by using a version of
Donnelly-Fe↵erman type estimate for (n, q)�forms and a version of L2 Serre duality.

This is joint work with Yoshikazu Nagata.



Matsumura, Shin-ichi Tohoku University, Japan

On projective manifolds with semi-positive holomorphic sectional curvature

Abstract. In this talk, I explain the geometry of a projective manifold (more generally a Kähler
manifold) X with semi-positive holomorphic sectional curvature. I first show that, if X has positive
holomorphic sectional curvature, then X is rationally connected, that is, arbitrary two points can
be connected by a rational curve (the image of P 1 by a holomorphic map). This result gives an
a�rmative solution for Yau’s conjecture. Moreover I show that, if X has semi-positive holomorphic
sectional curvature, X admits a locally trivial morphism from X to Y such that the fiber F is
rationally connected and the image Y has a finite etale cover by an abelian variety A. This
structure theorem can be seen as a generalization of the structure theorem proved by Howard-
Smyth-Wu and Mok for holomorphic “bisectional” curvature. The proof depends on the theory of
holomorphic foliations. MRC fibrations, and singular hermitian metrics.



Ohsawa, Takeo Nagoya University, Japan

L2 vanishing and deformation of open manifolds

Abstract. It was proved by Nishino in 1969 that a Stein submersion over the unit disc is trivial if the

fibers are C. Recently it turned out that an L2
extension theorem is available to give its alternate

proof. For the family of Cn
with n � 2, a rigidity criterion can be proved by a similar method. It

will be reported here that an L2
vanishing theorem is available to give yet simpler proof of these

results and that the method yields a new generalization of Nishino’s theorem for the deformations

of once-punctured CPn
.



Park, Inyoung Korea University, Korea

Norm approximation by Taylor polynomials in Hardy and Bergman spaces

Abstract. It is well known that all functions in weighted Bergman space Ap
↵ can be approximated

in norm by their Taylor polynomials if and only if p > 1. In this talk, we show that the Taylor

series of f in A1
or H1

converge in the norm of a lightly larger space. Moreover, we generalize this

result to 0 < p < 1 and answer the question of McNeal and Xiong [1]. This is joint work with Prof.

Kehe Zhu and Jian Zhau.
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Rong, Feng Shanghai Jiaotong University, China

Non-diagonal holomorphic isometric embeddings of the Poincaré disk into the

Siegel upper half-plane

Abstract. Let ⌦ be an irreducible bounded symmetric domain equipped with the Bergman metric

and ⌦

p
, p � 2, the product domain equipped with the product metric. It is known that holomorphic

isometric embeddings of ⌦ into ⌦

p
, up to normalizing constants, must be totally geodesic if the

rank of ⌦ is greater than one (Clozel-Ullmo) or if the rank of ⌦ is one with dimension greater than

one (Mok). When ⌦ = �, the Poincaré disk, Mok constructed in [1] non-standard holomorphic

isometric embeddings of � into �

p
, called p-th root embeddings.

In [1], Mok also gave an example of a non-standard holomorphic isometric embedding of the

Poincaré disk into the Siegel upper half-plane.

By using the p-th root identity, which is the key for the construction of p-th root embeddings,

we constructed in [2] a series of non-standard holomorphic isometric embeddings of the Poincaré

disk into the Siegel upper half-plane, which contains Mok’s example as a special case.

This work was dedicated to Ngaiming Mok’s 60th birthday.
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Schmalz, Gerd University of New England, Australia

Embeddability of CR-manifolds and shearfree congruences

Abstract. We introduce a CR-invariant class of Lorentzian metrics on a circle bundle over a 3-
dimensional CR-structure, which we call FRT-metrics. These metrics generalise the Fe↵erman
metric, allowing for more control of the Ricci curvature, but are more special than the shearfree
Lorentzian metrics introduced by Robinson and Trautman. Our main result is a criterion for
embeddability of 3-dimensional CR-structures in terms of the Ricci curvature of the FRT-metrics in
the spirit of the results by Lewandowski, Nurowski and Tafel and also Hill, Lewandowski, Nurowski.

This is joint work with Masoud Ganji.



Seo, Hoseob Seoul National University, Korea

Jumping numbers of analytic multiplier ideals

Abstract. We extend the study of jumping numbers of multiplier ideals due to EinLazarsfeld-Smith-

Varolin [ELSV] from the algebraic case to the case of general plurisubharmonic functions. While

many properties from [ELSV] are shown to generalize to the plurisubharmonic case, important

properties such as periodicity and discreteness do not hold any more. Previously only two partic-

ular examples with a cluster point (i.e. failure of discreteness) of jumping numbers were known,

due to Guan-Li and to [ELSV] respectively. We generalize them to all toric plurisubharmonic func-

tions in dimension 2 by characterizing precisely when cluster points of jumping numbers exist and

by computing all those cluster points. This characterization suggests that clustering of jumping

numbers is a rather frequent phenomenon. In particular, we obtain uncountably many new such

examples.

This is joint work with Prof. Dano Kim.
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Shcherbina, Nikolay Bergische Universität Wuppertal, Germany

On the existence of Kobayashi and Bergman metrics for Model domains in C2

Abstract. We prove that for a pseudoconvex domain of the form ⌦ = {(z, w) 2 C2
: v > F (z, u)},

where w = u+iv and F is a continuous function on Cz⇥Ru, the following conditions are equivalent:

(i) The domain ⌦ is not Kobayashi hyperbolic.

(ii) The domain ⌦ is not Brody hyperbolic.

(iii) The domain ⌦ does not possess a Bergman metric.

(iv) The domain ⌦ does not possess a bounded smooth strictly plurisubharmonic function, i.e.

the core c(⌦) of ⌦ is nonempty.

(v) There is an entire function h : Cz 7! Cw such that the graph �(F ) of F is foliated by

translations of the graph �(h) of h.



Yoo, Sungmin KIAS, Korea

Holomophic family of strongly pseudoconvex domains in a Kähler manifold

Abstract. Let p : X ! Y be a surjective holomorphic mapping between Kähler manifolds. Let

D be a bounded smooth domain in X such that every generic fiber Dy := D \ p�1
(y) for y 2 Y

is a strongly pseudoconvex domain in Xy := p�1
(y), which admits the complete Kähler-Einstein

metric. This family of Kähler-Einstein metrics induces a smooth (1, 1)-form ⇢ on D. In this talk,

we will show that ⇢ is positive-definite on D if D is strongly pseudoconvex. We also discuss the

extensioin of ⇢ as a positive current across singular fibers. This is joint work with Young-Jun Choi.



Yum, Jihun POSTECH, Korea

CR-invariance of the Diederich-Fornaess index and the Steinness index

Abstract. Let ⌦ be a smooth bounded pseudoconvex domain in Cn
. The Diederich-Fornaess index

and the Steinness index of ⌦ are defined by

DF (⌦) := sup

⇢
{0 < ⌘ < 1 : �(�⇢)⌘ is strictly plurisubharmonic on ⌦},

S(⌦) := inf

⇢
{⌘ > 1 : ⇢⌘ is strictly plurisubharmonic on ⌦

{ \ U

for some neighborhood U of @⌦}.
We characterize DF (⌦) and S(⌦) in terms of a special 1-form, which we call D’Angelo 1-form,

on the set of weakly pseudoconvex boundary points. We then prove that DF (⌦) and S(⌦) are

invariant under CR-di↵eomorphisms by showing CR-invariance of D’Angelo 1-forms.



Zaitsev, Dmitri Trinity College, Ireland

When is a smooth hypersurface real-analytic?

Abstract. The talk is based on a recent joint work with Ilya Kossovskiy, where for a smooth strictly
pseudoconvex hypersurface in a complex manifold, we give a necessary and su�cient condition for
being CR-di↵eomorphic to a real-analytic CR manifold. Our condition amounts to a holomorphic
extension property for the canonically associated function expressing 2-jets of the formal Segre
varieties in terms of their 1-jets. We also express this condition in equivalent terms for a Fe↵erman
type determinant.



Zhang, Liyou Capital Normal University, China

Holomorphic invariants of bounded domains

Abstract. In this talk, we review some recent developments on holomorphic invariants of bounded

domains, which includes the squeezing function, the Fridman’s invariant, p-Bergman kernels, and

the spaces Ap
of Lp

integrable holomorphic functions. We proved the following main theorem:

Theorem. Let ⌦1 ⇢ Cn
and ⌦2 ⇢ Cm

be two bounded hyperconvex domains. Suppose that there

is a p > 0, p 6= 2, 4, 6 · · · , such that

(1) there is a linear isometry T : Ap
(⌦1) ! Ap

(⌦2), and

(2) the p-Bergman kernels of ⌦1 and ⌦2 are exhaustive,

then m = n and there exists a unique biholomorphic map F : ⌦1 ! ⌦2 such that

|T� � F ||JF |2/p = |�|, 8� 2 Ap
(⌦1),

where JF denotes the holomorphic Jacobian of F . If n = 1, the assumption of hyperconvexity can

be dropped.

The talk is based on the joint work with F. Deng, Z. Wang and X. Zhou.



Zimmer, Andrew M. Louisiana State University, USA

Subelliptic estimates from Gromov hyperbolicity

Abstract. In this talk I will discuss the following result: if the complete Kähler-Einstein metric on
a bounded convex domain (with no boundary regularity assumptions) is Gromov hyperbolic, then
the @-Neumann problem satisfies a subelliptic estimate. I will also describe a characterization of
Gromov hyperbolicity in terms of orbit of the domain under the group of a�ne transformations.
This characterization produces many examples. For instance, if the Hilbert metric on a bounded
convex domain is Gromov hyperbolic, then the Kähler-Einstein metric is as well.


