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\centerline{\small{\bf Abstract}}

\medskip

We consider harmonic functions in the half space

$\mathbb{R}^n_+=\{(x,y)\in\mathbb{R}\times \mathbb{R}^{n-1} : x>0\}$

subject to nonlinear Neumann boundary conditions.

We study bounded solutions of these nonlinear problems

which are monotone increasing in one of the $y$-variables.

These solutions, that we call layer solutions,

describe the profile of phase transitions (after a blow--up

near the boundary) when the reaction only takes place 

on the boundary of a domain $\Omega\subset\mathbb{R}^n$.

When $n=2$, we establish a necessary and sufficient condition

on the nonlinearity for the existence of a layer solution.

Essentially, the condition is that the primitive of the

nonlinearity is a potential with two absolute

minima at the same height. We also prove uniqueness of solution

up to translations in the $y$-variable.

Finally, in the spirit of a conjecture of De Giorgi for reactions 

in the interior, we prove a symmetry result in $\mathbb{R}^3_+$.

It states that layer solutions in  $\mathbb{R}^3_+$ are in fact

functions of only two variables.
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Diego Cordoba (Univ. Chicago):

   Title:A geometrical constraint for capillary jet breakup

> 

>   Abstract: The formation of thinning filaments is commonly observed 

> previously to the break-up of a very viscous jet. We  show that an 

> axisymmetric configuration of fluid without swirl cannot break-up through 

> the uniform collapse of a filament.

______________________________________

Robert Jerrard (University of Illinois)

 Title: Vortex lines in Bose-Einstein condensates

> 

> Abstract:

> 

> I will discuss a rigorous derivation, starting from the Ginzburg-Landau

> equations, of an energy, that governs vortex lines in rotating

> Bose-Einstein condensates. This energy was first derived by A. Aftalion

> and T. Riviere, using formal arguments. I will also prove some results

> about minimizers of this line energy. This is joint work with A. Aftalion.

> 

______________________________________

Sylvia Serfaty (Courant Institute)

 title : A vector-valued phase-transition model arising in micromagnetics

> 

> Abstract : We discuss a vector-valued phase-transition model arising

> in micromagnetics. We prove a Gamma-convergence type result and identify

> optimal transition profiles which are not one dimensional but two-dimensional.

> This is joint work with Francois Alouges and Tristan Riviere.

_______________________________________

Giovanni Forni (Northwestern University)

> Title: Regularity of invariant distributions and Lyapunov exponents

> 

> Abstract: It can be proved by suitable Fourier analysis that the generic

> locally hamiltonian vector field on a surface of higher genus has a

> countably dimensional space of invariant distributions of finite Sobolev 

> order. The invariant distributions of Sobolev order less than one 

> form a subspace of dimension equal to the genus of the surface. 

> Such distributions control the error term in the ergodic theorem. We 

> prove that their Sobolev orders are related to the Lyapunov exponents 

> of the Teichmuller flow.

_________________________________________

Alberto Abbondandolo (SNS, Pisa)

A Morse complex on Hilbert manifolds

Let $f$ be a smooth functional on an infinite dimensional Hilbert

manifold, with non-degenerate critical points of infinite Morse index. We

would like to grade the critical points, and to build a chain complex on

the graded $\matbb{Z}$-module spanned by them, by looking at the space $S$

of gradient flow lines connecting them. This program involves the study of a

certain number of questions: (i) when does the linearization of a flow near a

heteroclinic orbit produces a Fredholm operator? (ii) how can one define a

concept of orientation for infinite dimensional spaces? (iii) is it

possible to provide a description, up to topological conjugacy, of the

restriction of a gradient flow on the two-dimensional components of $S$?

(iv) which conditions imply the compactness of $S$? (v) how can one study

the homology of the resulting complex?

We shall discuss some of these topics, and we will show how this theory

can be applied to the energy functional of semi-Riemannian geodesics.

________________________________________

Massimiliano Berti (SIISA, Trieste)

Title: Drift in phase space: a new variational mechanism with optimal diffusion time

Abstract: We discuss new variational and bifurcation

techniques recently introduced in the study of chaotic dynamics of

Hamiltonian systems with L. Biasco and P. Bolle. In particular

we focus on the famous problem of Arnold diffusion studied, by geometrical

methods, by Arnold himself and Chierchia-Gallavotti, and, through the

calculus of variations, by Bessi.

Our new mechanism, based on the classical Lyapunov-Schmidt reduction,

obtains the optimal fast-diffusion time and allows to prove

Arnold diffusion in larger regions of phase space.

As a  big novelty our approach avoids, for the first time, the use of

KAM theory, opening new perspectives in this difficult field.

_________________________________________

Paolo Caldiroli (Univ. Torino)

Titolo: $S^2$-type parametric surfaces with prescribed mean curvature.

Abstract: Given a function $H\in C^1({\bf R}^3)$ we investigate the

existence of $H$-bubbles, i.e., nontrivial, conformal surfaces

in ${\bf R}^3$ parametrized by the sphere, with mean curvature $H$.

Under some global hypotheses we prove the existence of $H$-bubbles

with minimal energy. Other existence results will be discussed.
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Massimo Grossi (Univ. Roma)

Title: Star-shapedness of the level sets of some singularly perturbed problems
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\centerline{\bf Star-shapedness of the level sets of some singularly

perturbed problems,}

\vskip0.3cm

\centerline{\bf by Massimo Grossi.}

\vskip1cm

\centerline{\bf Abstract.}

\vskip0.3cm

In this talk we study the shape of the level sets of solutions of the

problem

$$(*)\quad\cases{-\Delta u=u^{{{n+2}\over{n-2}}-\epsilon}& in $\Omega$\cr

\cr u>0& in $\Omega$\cr \cr

u=0& on $\partial\Omega$\cr}$$

where $\Omega$ is a convex domain of $R^n$, $n\ge3$ and $\epsilon$ is a

positive real number. We

consider solutions $u_\epsilon$ of $(*)$ which satisfy

$$\lim\limits_{\epsilon\rightarrow0}{{\int_\Omega|\nabla

u_\epsilon|^2}\over{\Big(\int_\Omega|u_\epsilon|

^{{{2n}\over{n-2}}-\epsilon}}\Big)^{{{2}\over{{2n}\over{n-2}}-\epsilon}}}=S$$

where $S$ is the best Sobolev constant. In a joint paper with R. Molle we

show that,

for $\epsilon$ small, the level sets of $u_\epsilon$ are strictly

star-shaped with respect to the

maximum point of $u_\epsilon$. In particular $u_\epsilon$ admits only one

critical point.

The same proof applies to other singularly elliptic problems involving

subcritical nonlinearities

or the nonlinear Schr\"odinger equation.
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