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THE TIMETABLE

The conference starts at 2pm on Monday and ends at 1pm on Friday

CET Monday 16 Tuesday 17 Wednesday 18 Thursday 19 Friday 20

9.30–10.30 Gauduchon Burstall LeBrun Apostolov

10.30–11.00 tea & coffee

11.00–12.00 Bielawski Davidov Cortés Ugarte

12.00–13.00 Fernández Agricola Armstrong Hitchin

13.00–14.00
buffet lunch

14.00–14.30
Opening

14.30–15.00
Piccinni Madsen Battaglia

15.00-15.30 tea & coffee

15.30–16.30 Semmelmann Muñoz Marchiafava Andrada

20.00 conf dinner ∗

These breaks are kindly offered by INdAM

∗ Pizzeria & restaurant “Efeso il Barrocciaio”, Via dei Salentini 12, 00185 Roma

https://www.google.com/maps/place/Via+dei+Salentini,+12,+00185+Roma,+Italy/@41.9021243,12.5176288,15z/data=!4m2!3m1!1s0x132f619913a4b7cf:0x45e85bcffeb69e8a


THE TALKS

Opening addresses:
• Giorgio Patrizio (INdAM President-elect)
• Vincenzo Ancona (incumbent INdAM President)
• Stefano Marchiafava “Simon Salamon and Italian Mathematics”
• Andrew Swann (scientific & organising committees)

Ilka Agricola – Spinorial description of SU(3)- and G2-
manifolds.
We present a uniform description of SU(3)-structures in dimension
6 as well as G2-structures in dimension 7 in terms of a character-
ising spinor and the spinorial field equations it satisfies. We apply
the results to hypersurface theory to obtain new embedding theor-
ems, and give a general recipe for building conical manifolds. The
approach also enables one to subsume all variations of the notion
of a Killing spinor. This is joint work with Simon Chiossi, Thomas
Friedrich and Jos Höll.

Adrián Andrada – Recent developments in the Hermitian geo-
metry of solvmanifolds with abelian complex structures.
A complex structure on a solvmanifold M = Γ\G is called abelian
when it is induced by a left-invariant complex structure J on the
solvable Lie group G such that [JX, JY ] = [X,Y ] for any X,Y
in the Lie algebra of G. In this talk we will study solvmanifolds
equipped with an abelian complex structure J and a compatible in-
variant Hermitian metric g. We will focus on two cases:

(i) the Hermitian structure (J, g) is locally conformally Kähler
(LCK);

(ii) the Hermitian structure (J, g) is balanced.
In the first case, we prove that the LCK structure is actually Va-
isman and G is locally isomorphic to the product of a Heisen-
berg group with R (joint work with M.Origlia). In the second case,
we prove that the holonomy of the Bismut connection reduces to
SU(n), where dimM = 2n. Moreover, if the center of G has dimen-
sion 2k, then the holonomy further reduces to SU(n−k) (joint work
with R.Villacampa).

Vestislav Apostolov – Bi-Hermitian conformal structures, con-
formally symplectic forms, and lcK metrics on non-Kähler com-
plex surfaces.
In this talk, I will briefly review the theory of oriented Riemannian
4-manifolds admitting two distinct, non-conjugated orthogonal
complex structures inducing the given orientation. The importance
of this class of 4-manifolds, which are known as bi-Hermitian complex
surfaces, has been first emphasised by Simon Salamon in his 1991
paper entitled ‘Special structures on 4-manifolds’. More recently,
they have been naturally linked to the theory of generalised Kähler
geometry, introduced by N.J.Hitchin and M.Gualtieri. I will report
on several recent results, aiming at completing the classification of
compact complex surfaces admitting compatible bi-Hermitian met-
rics.

John Armstrong – The geometry of stochastic differential equa-
tions .
Stochastic differential equations are at the heart of financial math-
ematics and have many other applications in physics, engineering,
biology etc.. This talk will be an introduction to stochastic differen-
tial equations from the perspective of differential geometry, a per-
spective which sheds considerable light on the subject. No prior
knowledge of stochastic processes will be required.

Fiammetta Battaglia – Foliations modelling non-rational simpli-
cial toric varieties.
It is well known that to any rational fan (a convex geometric ob-
ject), one can associate a toric variety (a complex geometric object)
whose Betti numbers and cohomology ring structure reflect the fan
combinatorics. We show how “vector configurations” and “LVMB-
manifolds” provide a way to drop the rationality condition. Vector
configurations allow to encode the set of non-rational data given
by Prato in a well defined convex geometric object, while the role
of complex geometric objects is played by LVMB manifolds. These
are known non-Kähler complex manifolds that come with a holo-
morphic foliation. The Betti numbers are replaced with the foli-
ation’s “basic Betti numbers”, that we compute. We also show how
to apply the hard Lefschetz theorem. These results give evidence
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that the rich interplay between convex and complex geometries em-
bodied by toric varieties carries over to our non-rational construc-
tion. Joint work with Dan Zaffran.

Roger Bielawski – Hyperkähler metrics, twistors, and Hilbert
schemes of points.
Beauville has shown that the Hilbert scheme of n points on a com-
pact complex surface with a Ricci-flat Kähler metric admits a nat-
ural hyperkähler metric. A similar result is known for certain open
surfaces (e.g. C2). In my talk I will discuss alternative constructions,
which produce (often complete) hyperkähler metrics on open sub-
sets of Hilbert schemes of n points on a hyperkähler 4-manifold.

Fran Burstall – Twistors, 4-symmetric spaces and integrable sys-
tems.
I will discuss an integrable system that arises in the work of Terng
which turns out to have a pretty interpretation in terms of twis-
tor lifts of surfaces. This provides a conceptual explanation of the
Hélein–Roman theory of Hamiltonian stationary Lagrangian sur-
faces in Hermitian symmetric spaces among other things. This is
joint work with Idrisse Khemar.

Vicente Cortés – Complete quaternionic Kähler manifolds in-
spired by supergravity and string theory.
I will explain how constructions from supergravity and string the-
ory can be effectively used to obtain new complete quaternionic
Kähler manifolds of negative scalar curvature.

Johann Davidov – Harmonic almost complex structures.
If a Riemannian manifold admits an almost Hermitian structure (i.e.
an almost complex structure compatible with the metric), then it
possesses many such structures. Thus it is natural to look for “reas-
onable” criteria that distinguish some of the almost Hermitian struc-
tures on a given Riemannian manifold (M, g). One way to obtain
such criteria is to consider the almost Hermitian structures on (M, g)
as sections of its twistor bundle T endowed with the metric h in-
duced by g and the standard metric of the fibre. Motivated by har-
monic maps theory, J.Wood has suggested considering as “optimal”
those almost Hermitian structures J : (M, g) → (T , h), which are
critical points of the energy functional under variations through sec-
tions of T (these are called harmonic sections). One of the aims of
the talk is to discuss geometric conditions on an oriented Rieman-
nian four-manifold under which the Atiyah-Hitchin-Singer and the

Eells-Salamon almost complex structures on the (negative) twistor
space are harmonic sections.
The almost Hermitian structures that are critical points of the energy
functional under variations through all maps M → T are genuine
harmonic maps and another aim of the talk is to present conditions
on a four-dimensional almost Hermitian manifold under which the
almost complex structure is a harmonic map or a minimal isomet-
ric imbedding of the manifold into its (positive) twistor space. The
problem when the Atiyah-Hitchin-Singer and the Eells-Salamon al-
most complex structures determine harmonic maps into the twistor
space will also be discussed.

Paul Gauduchon – Killing 2-forms in dimension 4.
In general, a Killing p-form on a Riemannian manifold (M, g) is a
p-form whose covariant derivative is totally antisymmetric. If M
is a connected, oriented, 4-dimensional manifold admitting a non-
parallel Killing 2-form ψ, we show that there exists a dense open
subset ofM on which one of the following three exclusive situations
holds: either ψ is everywhere degenerate and g is locally conformal
to a product metric, or g gives rise to an ambikähler structure of
Calabi type, or, generically, g gives rise to an ambitoric structure of
hyperbolic type, in particular depends locally on two functions of
one variable. Compact examples of either types are provided (joint
work with Andrei Moroianu).

Marisa Fernández – On formality of cosymplectic and Sasakian
manifolds.
One of the results of Deligne, Griffiths, Morgan and Sullivan states
that any compact Kähler manifold is formal. In this talk, we study
the formality for the odd-dimensional counterpart to Kähler and
symplectic manifolds, namely for cokähler, Sasakian and cosym-
plectic manifolds. As an application, we show examples of simply
connected K-contact manifolds not admitting Sasakian structures.
Joint work with G.Bazzoni, I.Biswas, V.Muñoz and A.Tralle.

Nigel Hitchin – Folding in self-dual geometry.
There are different ways in which a symplectic form can degenerate
but one of them is called a fold: the form degenerates on a hypersur-
face and its restriction there is of maximal rank. This concept makes
sense for geometries defined locally by families of 2-forms and the
talk will focus on hyperkähler manifolds, quaternionic Kähler man-
ifolds and self-dual 4-manifolds exhibiting this phenomenon. It is
related to the jumping of the holomorphic structure in the normal
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bundle of a twistor line. Recent work of Biquard has produced some
interesting non-trivial 4-dimensional examples.

Claude LeBrun – Mass in Kähler Geometry.
I will describe a simple formula, discovered in joint work with
H.-J.Hein, for the mass of any asymptotically locally Euclidean
(ALE) Kähler manifold. For ALE scalar-flat Kähler manifolds, the
mass turns out to be a topological invariant, depending only on the
underlying smooth manifold, the first Chern class of the complex
structure, and the Kähler class of the metric. When the metric is
actually AE (asymptotically Euclidean), this formula not only im-
plies a positive mass theorem for Kähler metrics, but also yields a
Penrose-type inequality for the mass.

Thomas Madsen – Quaternionic geometry in dimension eight.
Whilst there are very few positive quaternion Kähler eight-
manifolds, a surprising flexibility in this dimension comes from
the possible existence of “almost” quaternion Kähler structures.
The first example of a compact eight-manifold admitting a closed
non-parallel Sp(2)Sp(1)-form was constructed by Simon Salamon.
Subsequently a number of similar examples have followed. All
of these, however, have infinite fundamental group and negative
scalar curvature. After explaining these constructions, I shall there-
fore address a way to obtain simply-connected examples by “de-
forming” the Wolf structure on G2/SO(4).
Joint work (in progress) with Diego Conti and Simon Salamon

Stefano Marchiafava – In search for quaternionic submanifolds of
a quaternionic manifold: some remarks.
This talk deals with some results concerning the search for qua-
ternionic submanifolds of a quaternionic manifold.

Vicente Muñoz – Manifolds which are complex and symplectic
but not Kähler.
A Kähler manifold has both an underlying complex and a sym-
plectic structure, which are compatible. However, a manifold admit-
ting both complex and symplectic structures may not admit Kähler
structures, the first example being the Kodaira-Thurston manifold.
Classifications of manifolds admitting different types of geometric
structures hinge on two pillars: finding topological (and geomet-
ric) properties that produce obstructions to their existence; and pro-
ducing new constructions of manifolds with such geometric struc-
tures. Topological properties like the formality or the hard Lefschetz

property have been very useful for producing symplectic non-
Kähler manifolds. We shall review constructions of complex and
symplectic manifolds not admitting Kähler structures, which have
yielded simply connected examples in the lowest possible dimen-
sion (dimension 6). Joint works with G.Bazzoni and M.Fernández.

Paolo Piccinni – The even Clifford structure of a Hermitian sym-
metric space.
The Hermitian symmetric space E III = E6/Spin(10)·U(1) appears
in the classification of smooth complex projective varieties which,
in spite of their low codimensions, are unable to fill their ambient
projective spaces through their secant and tangent lines. There are
four of these Severi varieties, images under a Veronese map of the pro-
jective planes over the four algebras C,C⊗ C,C⊗H,C⊗O.
The talk will discuss the construction of a canonical differential 8-
form on E III, representing one of its cohomology generators and
by duality related to some Schubert cycles giving a natural CW de-
composition. This construction is in terms of a rank 10 even Clifford
structure, a notion introduced by A.Moroianu and U.Semmelmann,
and can be viewed as extending the way of writing the Spin(9) ca-
nonical 8-form on F II = F4/Spin(9).
The present construction can be hopefully used for more canonical
differential forms, in particular on the quaternion Kähler Wolf space
E VI = E7/Spin(12)·Sp(1).
Joint work with Maurizio Parton (Università di Chieti–Pescara, Italy).

Uwe Semmelmann – Invariant four-forms and symmetric pairs.

Luis Ugarte – Special Hermitian metrics on solvmanifolds.
In this talk we consider solvmanifolds endowed with invariant
complex structures for which the canonical bundle is holomorph-
ically trivial. This class is a natural extension of the class of com-
plex nilmanifolds. In dimension 6, the moduli space of such com-
plex structures can be obtained for each solvmanifold. This allows
to study the existence of several special classes of Hermitian met-
rics. We will mainly focus on balanced and strongly Gauduchon
Hermitian metrics, and will discuss the existence of these metrics
under holomorphic deformations of the complex structure.
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