KASS 2009

De ember 2, 10.15

Genkai Zhang (Göteborg): Ramadanov
over

ompa t Hermitian symmetri

onje ture and line bundles

spa es.

November 4, 10.15

Mats Andersson (Göteborg): A ne resolution of the sheaf of holomorphi

fun tions on an analyti

Abstra t.
of

(0, k)-

X

Let

spa e (joint with H Samuelsson).

be an analyti

spa e.

We introdu e sheaves

urrents that are smooth on the regular part of

X

Ak

and have

"mild" singularities at the singular set, and su h that

is exa t, where the

0 → OX → A0 → A1 → · · ·
¯. In parti ular
mappings are ∂

of the Dolbeault isomorphism to the singular

we get an extension

ase.

O tober 15, 10.15 (joint KASS and AGAT)

Per Salberger (Göteborg): Volymer av linjeknippen med tillämpningar på diofantiska ekvationer.

O tober 14, 10.15

Dario Cordero-Erausquin (Paris): Interpolation and geometri

in-

equalities.
Abstra t: Some geometri inequalities related to onvexity or plurisubharmoni ity (su h as Brunn-Minkowski or Prekopa's inequalities)

an

be seen "lo ally" as spe tral inequalities. Here "lo ally" means that we
look at the lo al

onvexity of

ertain fun tionals along an interpolation

parameter. We shall study for instan e the behavior of volume along
omplex interpolation.

We shall also investigate real interpolations

from the PDE point of view (degenerate Monge-Ampere equation) introdu ed by Ro hberg and Semmes. Spe ial emphasis will be put on
the

onne tion between

der (in the

omplex

onvexity and spe tral inequalities of Horman-

ase) and Bras amp-Lieb (in the real

1

ase).
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September 23, 10.15

Sandra di Ro

o (Sto kholm): Tori

geometry and

ertain

onvex

polytopes.
Abstra t:
topes.
via

Tori

enbeddings are asso iated to

onvex latti e poly-

A lot of the geometry of the embedded variety is dete ted

ombinatorial invariants of the polytope and vi eversa.

terplay between tori

algebrai

geometry and

re alled at the beginning of the talk.

The in-

onvex geometry will be

The aim of this seminar is to

report on some (re ent and less re ent) results for non singular tori
varieties, whi h translates to unexpe ted

ombinatorial properties of

onvex polytopes. More pre isely (as long as timed permits) generation of jets, adjoint properties and dual properties of tori

embeddings

will be presented.

September 16, 10.15

Bo Berndtsson (Göteborg): Probability measures asso iated to geodesi s
in the spa e of Kähler metri s.
Abstra t: An important idea in the re ent theory of Kähler metri s is
that the spa e of Kähler metri s on a given manifold (with fundamental form lying in a xed

ohomology

riemannian manifold, whi h
symmetri

spa es. A basi

lass) is an innite dimensional

an be approximated by nite dimensional

question is to make pre ise how this approx-

imation works. I asso iate to geodesi s in the respe tive spa es

ertain

probability measures on R, and prove that the measures arising from
the nite dimensional pi ture

onverge weakly to their

innite dimension. That se ond order moments
geodesi

distan es

ounterparts in

onverge implies that

onverge, whi h was re ently proved by Chen and

Sun.

September 2, 10.15

Jean Ruppenthal (Wuppertal): L2-theory for the dbar-operator on
ompa t

omplex spa es.

Abstra t: Let X be a Hermitian
mension n.

ompa t

omplex spa e of pure di-

It is interesting to study the Dolbeault

omplex in the

L2-sense on the regular part Reg(X) for several reasons (e.g.
se tion

ohomology; or birational invarian e of the arithmeti

Sin e Reg(X) is not

intergenus).

omplete, it is essential to distinguish dierent

losed extensions of the dbar-operator. In fa t, the fundamental duality relation between the minimal and the maximal

losed extension in

ombination with Hironaka's resolution of singularities and Takegoshi's

3
vanishing theorem open the door towards a general L2-dbar-theory on
singular

omplex spa es. In this talk, we present su h a theory for (0,q)

and (n,q)-forms if X has isolated singularities, generalizing a former result of Pardon and Stern about normal proje tive surfa es.

August 26, 10.15

Frederi

Faure (Grenoble): Semi- lassi al approa h for hyperboli

dynami al systems. Ruelle resonan es and Quantum
Abstra t: Hyperboli

haos.

dynami al systems display strong

haoti

be-

haviour. We will explain how some spe tral properties of hyperboli
dieomorphisms

an be obtained by semi- lassi al analysis. In parti -

ular the Ruelle resonan es whi h are eigenvalues of the Ruelle transfer
operator a ting in suitable anisotropi Sobolev spa es and whi h govern
the de ay of dynami al orrelations,

an be treated as the quantum res-

onan es of open quantum systems in the Heler-Sjöstrand phase-spa e
theory. This work has been done with Ni olas Roy and Johannes Sjöstrand (arXiv:0802.1780) and proposes a semi- lassi al approa h after
the re ent works of M. Blank, S. Gouëzel, G. Keller, C. Liverani and
V. Baladi and M. Tsujii. We will also dis uss some
quantum

haos via geometri

onne tions with

quantization of Kahler manifolds.

May 27, 10.15

Lisa Nilsson (Sto kholm): Dis riminantal oamoebas in dimenson 2.
Abstra t: This talk is based on a joint work with M. Passare, in
whi h we study the general stru ture and properties of two dimensional

oamoebas.

I will des ribe how su h a

oamoeba

an in fa t

be interpreted as the union of two mirror images of a polygonal

urve

simply obtained from the matrix B in the Horn-Kapranov parametrization. I will provide an area formula for the

oamoeba and prove that

the

ertain zonotope. In fa t

oamoeba is intimately

onne ted to a

onsidering the oamoeba and the zonotope as hains proje ted on the
2
torus (R/2πZ) , the summed hain obtained as a union of the oamoeba
and the zonotope is a 2- y le, and as su h, is an integer multiple of the
torus itself.

May 20, 10.15

Håkan Samuelsson (Göteborg): A residue approa h to non-proper
interse tion theory.
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Abstra t: The

lassi al proper interse tion theory

formulated in terms of the
stan e, if
and

Z

and

W

al ulus of integration

are analyti

urrents.

For in-

y les interse ting properly and

[W ] the orresponding integration
Z · W is des ribed by the urrent

y le

In the non-proper

an be elegantly

[Z]

urrents, then the interse tion
equation

[Z · W ] = [Z] ∧ [W ].

ase, there is not a unique interse tion pairing but

quite re ently, Tworzewski developed a geometri

algorithm to obtain

a minimal interse tion pairing that in some sense is
algorithm has an algebrai

anoni al. This

ounterpart that gives Tworzewski's inter-

se tion index as ageneralized Hilbert-Samuel multipli ity. I will dis uss
an analyti

approa h to Tworzewski's interse tion theory based on the

al ulus of residue

urrents. We will see that this approa h gives the

generalized Hilbert-Samuel multipli ity as the Lelong number of a natural global

urrent. This is joint work with Mats Andersson, Elizabeth

Wul an, and Alain Yger.

May 6, 10.15

Dov Aharonov (Haifa): Conditions for univalen e of analyti

fun -

tions related to the S hwarzian derivative.
Abstra t: Using a simple but useful observation we are able to derive
some signi ant generalizations of well known su ient
univalen e of an analyti
tive.These

lassi al

onditions for

fun tion in terms of the S hwrarzian deriva-

onditions were found mainly by Nehari.

April 22, 10.15

Bo Berndtsson (Göteborg): Monotoni ity of the entropy of sums of
random variables (after Arstein, Ball, Barthe and Naor).
Abstra t: Rather re ently Arstein, Ball Barthe and Naor solved an
old problem of Shannon by proving the following
Theorem: Let

Xj

be a sequen e of identi ally distributed indepen-

dent real random variables with nite varian e, and let

Yn = (X1 + X2 + ...Xn )/n1/2 .
Then the entropy of

Yn

is monotoni ally in reasing. I will present a

slight simpli ation of their argument.

April 1, 10.15

Ri hard Lärkäng (Göteborg): Residue urrents asso iated with weakly
holomorphi

fun tions.
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Abstra t: Residue urrents like the Cole-Herrera produ t and Bo hnerMartinelli type residue
set of holomorphi
fun tions on a

urrents are

ertain

urrents asso iated with a

fun tions, or more generally an ideal of holomorphi

omplex manifold or an analyti

how to dene analogous

spa e.

tions, and how the theory generalizes from holomorphi
the

I will dis uss

urrents related to weakly holomorphi

ase of weakly holomorphi

fun -

fun tions to

fun tions.

Mar h 25, 10.15

Robert Berman (Göteborg):

A variational approa h to

omplex

Monge-Ampère equations and Kähler-Einstein metri s.
Abstra t: The

omplex Monge-Ampère operator is the natural gen-

eralization of the Lapla e operator on a Riemann surfa e to higher
dimensional
abi

omplex manifolds. In his famous resolution of the Cal-

onje ture, in the seventies, Yau showed the existen e of solutions

to the inhomogenous Monge-Ampère equation given smooth and nondegenerate data. In this talk I will present a variational approa h to
this problem whi h has the virtue of working for very singular data.
It

an be seen as a

omplex analog of Alexendrov's

to the Minkowski problem on the n-sphere.

lassi al approa h

I will also

omment on

some appli ations to Kähler-Einsten geometry. This is joint work with
S.Bou ksom (Paris), V.Guedj (Marseille) and A.Zeriahi (Toulouse).

Mar h 4, 10.15

Bo Berndtsson (Göteborg): Centrala gränsvärdessatsen o h kanoniska knippen.

February 11, 10.15

Aron Lagerberg (Göteborg): An analyti ity theorem for a generalized Lelong number.
Abstra t: Lelong numbers, introdu ed by Pierre Lelong in the 50's,
provide us with a way of measuring singularities of plurisubharmoni
fun tions. I will dis uss a generalization of Lelong numbers, introdu ed
by Berndtsson, and prove that they satisfy an analyti ity property.
More pre isely, we prove that, for

c > 0,

the upper level set

{x ∈ Ω : νx,ψ (f ) ≥ c}
Ω,where νx,ψ (f ) denotes Berndtsson's generalized Lelong number of f , with respe t to a su iently ni e fun tion ψ ,
at the point x. For ψ = (n − 1) log |z|, this number is just the lassi al

denes an analyti set in

6
Lelong number, and we obtain the

lassi al semi- ontinuity theorem as

proved by Siu in 1974.

February 4, 10.15

Chin-Yu Hsiao (Göteborg): On the lower order terms of the asymptoti

expansion of Berman-Sjöstrand.

Abstra t: We

ompute the rst two

oe ients of the asymptoti

expansion of Berman-Sjöstrand in a simple
talk

an serve as an introdu tion to

appli ations of

ase.

We hope that this

ertain mi rolo al te hniques with

omplex geometry.

January 28, 10.15

Ja ob Sznajdman (Göteborg): A non-redu ed Brian on-Skoda theorem for analyti

s hemes.

Abstra t: I will present a generalization of the Brian on-Skoda theorem, that was earlier known for quite general redu ed rings, and in
parti ular for the lo al ring of an analyti

spa e. The theorem relates

powers of ideals to Noetherian dierential operators and the integral
losure of ideals.

January 21, 10.15

Mikael Passare (Sto kholm): Coamoebas and Mellin transforms of
rational fun tions.
Abstra t: The

oamoeba of a

omplex polynomial

the image of the hypersurfa e dened by
sends ea h

oordinate

onne tion between

zk

f

to its argument

f

is dened to be

under the mapping Arg that

arg zk .

We shall dis uss the

oamoebas and the multidimensional Mellin trans-

forms of rational fun tions. It turns out that there is some amusing
ombinatori s involved here.

January 14, 10:15

Robert Berman (Göteborg): Convergen e towards equilibrium for
determinantal random point pro esses on
Abstra t:

omplex manifolds.

Determinantal random point pro esses were introdu ed

in the seventies as a statisti al model of a quantum gas of fermions
(e.g.

ele trons).

I will explain how the setting of an Hermitian line

bundle L over a

omplex manifold X naturally leads to su h a ran-

dom point pro ess on X, whi h is

riti al in the sense that it has a

7
natural many parti le limit. This

omplex geometri

frame work gen-

eralizes the usual random matrix ensembles, as well as multivariate
orthogonal polynomial ensembles and, physi ally, the fermion gas in
a strong magneti
ongurations

eld.

The main result says that random parti le

onverge exponentially to the pluripotential equilibrium

measure on the manifold X, dened by L (i.e. a large deviation prin iple
holds). The

orresponding rate (-entropy) fun tional turns out to

oin-

ide with a well-known non-linear energy fun tional in Kähler-Einstein
geometry. In the one-dimensional

ase this fun tional is pre isely the

weighted logarithmi energy (as rst shown by Ben Arous-Guinnet and
Ben Arous-Zeitouni in this

ase).

January 7, 10.15

Elizabeth Wul an (Ann Arbor):

residue urrents.

Abstra t: Residue
able residues and
holomorphi

Sparse ee tive Nullstellensätze via

urrents are generalizations of one

an be thought of as

omplex vari-

urrents representing ideals of

fun tions or polynomials.

I will dis uss how residue

urrents on tori

varieties

an be used to

obtain ertain ee tive versions of Hilbert's Nullstellensatz; this is work
in progress.

