
SYMPLECTIC TECHNIQUES IN HAMILTONIAN DYNAMICS (STHD) 2016

The STHD workshop will take place on June 13th-17th at ICMAT, Campus UAM, Madrid, Spain.
This workshop is supported by the Severo Ochoa grant SEV-2015-0554 and by the NSF.

Organising committee: Viktor Ginzburg, Basak Gurel, Álvaro del Pino, and Francisco Presas.

Schedule

Monday Tuesday Wednesday Thursday Friday
9:05 Bus (Residencia) Bus (Residencia) Bus (Residencia) Bus (Residencia) Bus (Residencia)
9:20 Bus (Hotel) Bus (Hotel) Bus (Hotel) Bus (Hotel) Bus (Hotel)

10:00-10:50 Polterovich Casals van Koert Mazzuchelli Shelukhin
10:50-11:20 Coffee break Coffee break Coffee break Coffee break Coffee break
11:20-12:10 Hernández-Corbato Buhovski Hryniewicz Sandon Murphy
12:20-13:10 Ostrover Humiliere Pasquotto Macarini Geiges
13:10-15:00 Lunch Lunch Bus departure (13:30) Lunch Bus departure (13:30)
15:00-15:50 Golovko Usher Gutt
15:50-16:20 Coffee break Coffee break
16:20-17:10 Cornea Schlenk Hutchings

17:10 Cheese and wine Bus departure (17:30) Bus departure (17:30)
18:00 Bus departure

On Wednesday at 15:00, Gilbert Hector will give the talk “Genericity for continuous group actions
and laminations” in the ICMAT geometry seminar. Everyone is invited to attend.

Speakers and abstracts

Lev Buhovski: C0 Hamiltonian dynamics and the Arnold conjecture

After introducing Hamiltonian homeomorphisms and recalling some of their properties, I will focus
on fixed point theory for this class of homeomorphisms. The main goal of this talk is to present the
outlines of a C0 counter example to the Arnold conjecture in dimensions higher than two. This is
joint work with Vincent Humilière and Sobhan Seyfaddini.

Roger Casals: TBA

Luis Hernández Corbato: The conjugation method in symplectic dynamics

We prove the existence of minimal (all orbits are dense) symplectomorphisms and strictly ergodic
(only one invariant measure and its density is positive everywhere) contactomorphisms on manifolds
which admit a locally free S1–action by symplectomorphisms and contactomorphisms, respectively.
The proof adapts the conjugation method, introduced by Anosov and Katok, to the contact and
symplectic setting. Joint work with Fran Presas.
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Octav Cornea: Immersed Lagrangians and the Fukaya category

The derived Fukaya category of embedded Lagrangians, as it appears for instance in Seidel’s book,
encodes intersection properties of embedded Lagrangian submanifolds. It is a triangulated completion
of the Donaldson category. I will discuss in this talk (based on work in progress with Paul Biran)
how one can recover this category as a quotient of a cobordism category of immersed Lagrangians.
This implies, in particular, that all objects and exact triangles of the derived Fukaya category have
geometric representatives through, respectively, immersed Lagrangians and immersed cobordisms.

Hansjörg Geiges: Transversely holomorphic flows and contact circles

In this talk, based on joint work with Jesús Gonzalo Pérez, I shall discuss some topological aspects
of transversely holomorphic flows on 3–manifolds relevant to the moduli theory of contact circles.

Roman Golovko: On exact Lagrangian fillings and the Arnold chord conjecture

We will discuss some recent contributions to the homological Arnold chord conjecture. In addition, if
a Legendrian submaniold L of the contactization of a Liouville domain admits an exact Lagrangian
filling, we prove that the number of Reeb chords on L is bounded from below by the stable Morse
number of the filling. This is joint work with Georgios Dimitroglou Rizell.

Jean Gutt: Equivariant capacities

We study obstructions to symplectically embedding a cube (a polydisk with all factors equal) into
another symplectic manifold with boundary of the same dimension. We find sharp obstructions in
many cases, including all “convex toric domains” and “concave toric domains” in Cn. The proof
uses analogues of the Ekeland–Hofer capacities, which are conjecturally equal to them, but which are
defined using S1-equivariant symplectic homology. This is joint work with Michael Hutchings.

Umberto Hryniewicz: Index pairs for Reeb flows and symplectic topology

We will show how to use pseudo-holomorphic curves to construct index–pairs for Reeb flows admitting
rationally unknotted closed orbits, in the sense of Conley theory. Then we will associate contact ho-
mological invariants to some of these index–pairs, and explore this invariant to study global properties
of Reeb dynamics.

Vincent Humilière: The Max Formula for Hamiltonian spectral invariants

Spectral invariants associate to every Hamiltonian function a critical value of the corresponding Hamil-
tonian action. These invariants have many properties and many applications, but they remain some-
what misunderstood and are very hard to compute on explicit examples. I will present a new property,
the “Max Formula”, and give ideas on how one can deduce from it an explicit formula for the spectral
invariants of any autonomous Hamiltonian on a closed surface, different from the sphere.

This is joint work with Frédéric Le Roux and Sobhan Seyfaddini.

Michael Hutchings: Filtrations on embedded contact homology with applications to dynamics
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We discuss two filtrations on the embedded contact homology of a contact three-manifold. First, we
review the filtration by symplectic action, and its relation with contact volume. This relation was
recently used by Kei Irie to prove a closing lemma for Reeb vector fields in three dimensions. Second,
we explain a filtration by linking number with a transverse knot. Combining the two filtrations leads
to a relation between the Calabi invariant and the mean action of periodic orbits of an area–preserving
diffeomorphism of the disk.

Otto van Koert: Fractional twists

In this talk we construct fractional twists, a class of symplectomorphisms that generalize Dehn twists.
We discuss their isotopy problem and describe how they can be used in the construction of contact
structures that are invariant under a circle action. We will also discuss some properties of these
contact manifolds.

Leonardo Macarini: Reeb flows with positive topological entropy and connected sums

Some contact manifolds have the property that the Reeb flow of every contact form supporting the
corresponding contact structure has positive topological entropy. Examples of such manifolds are
given by the unit sphere bundle of rationally hyperbolic manifolds and manifolds whose fundamental
group has exponential growth. In this talk I will discuss the construction of new examples using
contact connected sums. If time allows, I will briefly explain how the idea of this construction leads
us to the development of a Lagrangian Floer homology on the complement of certain codimension
two invariant submanifolds in cotangent bundles. This is joint work with Marcelo Alves.

Marco Mazzucchelli: On the multiplicity of isometry–invariant geodesics

The problem of isometry-invariant geodesics, introduced by K. Grove in the 1970s, is a generalization
of the closed geodesics one: given an isometry of a closed Riemannian manifold, one looks for geodesics
on which the isometry acts as a non–trivian translation. In this talk, after recalling the framework of
the problem, we present a few new multiplicity results on certain classes of Riemannian manifolds. We
will also discuss a contact–geometric generalization: the existence problem for Reeb orbits that are
invariant under a strict contactomorphism. Part of the talk is based on a joint work with Leonardo
Macarini.

Emmy Murphy: Lagrangian intersections in conformal symplectic geometry

Conformal symplectic geometry is a generalization of symplectic geometry, where the symplectic form
takes values in a non-trivial flat line bundle. It retains many of the properties of symplectic geometry,
such as Moser’s theorem and Hamiltonian dynamics. Some Lagrangians, however, are displacable
from themselves in zero time. We give an introduction to conformal symplectic geometry, and prove
a weak Lagrangian intersection property: for any Lagrangian which has nonzero rational Novikov
homology with respect to the Lee form, it cannot be displaced by a C2 small Hamiltonian. This is
joint work with Baptiste Chantraine.

Yaron Ostrover: Computational Aspects of Symplectic Measurements

This talk is about computational aspects of symplectic capacities for convex sets in the classical phase
space. In particular, I will describe the state of the art of some related open questions and conjectures,
and explain how the theory of asymptotic geometric analysis can be used in the symplectic framework.

The talk is based on joint works with Shiri Artstein–Avidan, Efim Gluskin, and Roman Karasev.

3



Federica Pasquotto: Contact homology for open manifolds

This talk is about joint work with Oliver Fabert and Rob Vandervorst. We define a version of
contact homology for a special class of non-compact, contact manifolds. We show how to define and
compute this invariant for some fundamental examples of non–compact contact manifolds (“contact
hyperboloids”). Moreover, we show that the theory can be applied to prove the Weinstein Conjecture
for these examples.

Leonid Polterovich: Lagrangian tetragons and instabilities in Hamiltonian dynamics

I discuss an existence mechanism, based on symplectic topology, for orbits of Hamiltonian flows
connecting a pair of disjoint subsets in the phase space. Joint work with Michael Entov.

Margherita Sandon: Floer homology for translated points and applications to orderability

Translated points of contactomorphisms are, roughly speaking, fixed points modulo the Reeb flow.
Based on this notion, in 2011 I proposed a contact analogue of the Arnold conjecture on fixed points of
Hamiltonian symplectomorphisms. In this talk I will describe a Floer homology theory for translated
points and explain how to use it to prove the above conjecture in the case when the contact manifold
is hypertight, i.e. it has a contact form with no closed contractible Reeb orbits. By an immediate
application of this theory I will then also show that on any closed contact manifold there are no positive
contractible loops of contactomorphisms that are generated by a contact Hamiltonian of oscillation
smaller than the minimal period of a closed contractible Reeb orbit (in particular, hypertight contact
manifolds are orderable).

Felix Schlenk: Symplectic embeddings of four-dimensional ellipsoids into integral polydiscs

In previous work, Frenkel and Müller determined the function c(a) giving the smallest dilate of the
polydisc P (1, 1) into which the ellipsoid E(1, a) symplectically embeds. We determine the function of
two variables cb(a) giving the smallest dilate of the polydisc P (1, b) into which the ellipsoid E(1, a)
symplectically embeds for all integers b > 2.

It is known that for fixed b, if a is sufficiently large then all obstructions to the embedding problem
vanish except for the volume obstruction. We find that there is another kind of change of structure
that appears as one instead increases b: the number-theoretic “infinite Pell stairs” from the b = 1
case almost completely disappears (only two steps remain), but in an appropriately rescaled limit,
the function cb(a) converges as b tends to infinity to a completely regular infinite staircase with steps
all of the same height and width.

The talk will focus on how to prove this result. This is joint work with Daniel Cristofaro-Gardiner
and David Frenkel.

Egor Shelukhin: TBA

Michael Usher: The Calabi homomorphism and generating functions

A fundamental conjecture of Oh on the behavior of the Calabi homomorphism on C0-small Hamil-
tonian diffeomorphisms of the open two-disk D would, if true, negatively answer the longstanding
question of whether the compactly supported area-preserving homeomorphism group of D is simple.
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I will explain a reformulation of this conjecture (and of its analogue with D replaced by a general
exact symplectic manifold) in terms of generating functions for exact Lagrangians in cotangent bun-
dles, and will discuss a proof of a special case of the conjecture which follows fairly easily from the
reformulation.

5



Bus meeting points

We have arranged a bus service to pick everyone up in the morning and take them back to the hotel
in the afternoon. The bus will leave from Calle Serrano 117-121 (at the entrance of the CSIC complex
the Residencia is in) at 9:05. Then, it will make a quick stop in Calle del Comandante Zorita 34 (at
the entrance of the Gran Atlanta Hotel) at 9:20. Refer to the maps below.

Hotels and how to reach them

Rooms for the attendees have been booked in either one of these two places:

6



Hotel Gran Atlanta.
Calle del Comandante Zorita, 34.
28020 Madrid.
Tlf: 0034 91 553 59 00

Residencia de Estudiantes CSIC.
Calle Pinar, 21–23.
28006 Madrid.
Tlf: 0034 91 563 64 11

If you are arriving to Madrid Barajas, we recommend for you to take the metro to reach the city
centre. The price (4.50 euros) is higher than a regular metro ride, but still much cheaper than a cab.
Terminal 4 has its own metro stop, and Terminals 1,2 and 3 share a metro stop located in Terminal
2. The last metro departs from Terminal 4 at 2am.

The last stop in the airport metro line (metro line 8) is Nuevos Ministerios. Nuevos Ministerios is
10-15 minutes away from both the Hotel and the Residencia. Since it happens to be a fairly large
station, certain exits might leave you quite far from where you want to be. If you are headed for
Hotel Gran Atlanta, you might consider further taking metro line 10 to Santiago Bernabeu. If you
are going to the Residencia, you could take metro line 10 to Gregorio Marañón. In both cases the
walking time should then be of 7-10 minutes. This transfer is included in the price of your ticket.

For those of you staying at the Residencia, notice that the entrance at Calle Pinar is not the one the
bus leaves from. The bus will leave from the main entrance of the CSIC complex in calle Serrano.
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