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a) Nonlinear Schroedinger equations and Bose-Einstein condensation.
Within a systematical analysis of mean field theories for many body systems, we have studies the stationary states of the
Gross-Pitaevskii equation in presence of a symmetric double well potential.
We have shown, for the first time, the existence of parity violating solutions which have minimal enery for a sufficiently high
value of the nonlinear interaction. This results suggest the existence of phase transition in the thermodynamical limit.
Similar equations appear in the problem of localization of pyramidal molecules like NH3 . We have studied the spectral doublet
as a function of the external pressure obtaining results in excellent agreement with experiments.

b)Study of Fermi systems.
Starting from a formula previously obtained (see 1999 report), we have obtained alternative expressions for the evolution with
the aim of improving the well know sign problem encountered in simulations.
We have also obtained new inequalities for  anticommutative integrals.

We inted to continue our research along the lines indicated above.
Moreover, within the effective acton formalism we will study the semiclassical limit of quantum mechanics by anlyzing the
structure of the quantum propagators in the vicinity of regular and chaotic classical trajectories. We plan also an extension to
quantum field theory.
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