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Professor Roberto Longo

Standard subspaces

Abstract: Real Hilbert subspaces of a complex Hilbert space give rise to a surprisingly rich structure; for
example the modular Tomita–Takesaki unitary group can be defined. We shall show how this provides a
new approach to unitary representations of Lie groups appearing in Quantum Field Theory. Conformal
models, Boundary CFT models can be constructed. We shall explain why infinite spin particles, originally
disregarded by Wigner, are localisable in infinite volume spacetime regions but not in finite regions.

Professor Gilles Lancien

Coarse embeddability of the Hilbert space into Banach spaces

Abstract: A coarse embedding between metric spaces is, intuitively speaking, a map which preserves,
in a weak sense, the geometry at large distances. More precisely, if (M,d) and (N, δ) are metric spaces,
f : M → N is a coarse embedding if there exist ρ, ω : [0,∞) → [0,∞), with limt→∞ ρ(t) = ∞ and
such that for all x, y in M , ρ(d(x, y)) ≤ δ(f(x), f(y)) ≤ ω(d(x, y)).
The question of embedding metric spaces into “nice” Banach spaces has gathered researchers coming
from very diverse origins. The starting point is to try to get a better understanding of complicated met-
ric spaces, by embedding them into well understood Banach spaces, like Hilbert spaces. For instance,
a remarkable result of G. Yu (2000) asserts that the validity of the Novikov conjecture is insured by the
coarse embeddability of the Cayley graph of a certain fundamental group into a Hilbert space. Therefore
a seemingly weak metric assumption on the group yields a very strong result in differential topology.
On the other hand, many results, including of course Dvoretksy’s theorem, indicate that in some sense
the Hilbert space `2 is the most difficult Banach space to embed into. We will recall them. However, the
question to know whether `2 coarsely embeds into any infinite-dimensional Banach space was left open.
In this talk we will show that this is not the case. This is a recent joint work with F. Baudier and
Th. Schlumprecht.

Metric interpretation of asymptotic properties of Banach spaces

Abstract: If in our initial definition of a coarse embedding the functions ρ1 and ρ2 are affine, then f is
called a coarse Lipschitz embedding. If they are linear, f is a bi-Lipschitz embedding.
The famous Ribe Program consists in looking for metric characterizations of local properties of Banach
spaces (roughly speaking, isomorphic properties of finite dimensional spaces), which are well known to
be stable under coarse Lipschitz embeddings. One famous example is due to J. Bourgain (1986) who
characterized the super-reflexivity by the non-embeddability of the hyperbolic dyadic tree. Another im-
portant line of research has been opened by the last works of N. Kalton who showed that some asymptotic
properties of Banach spaces are non linear invariants.
In this talk we will explain how to obtain an asymptotic analogue of Bourgain’s result. This will im-
ply the use of countably branching trees and linear properties of Banach spaces such as the existence of
asymptotically uniformly convex (or smooth) norms and the so-called Szlenk index of a Banach space.
This talk will be based on a joint work with F. Baudier and N. Kalton (2010) together with a few recent
developments.


