Trapped cold atons with resonant interactions: unitary gas
and three-body problem

Near a Feshbach resonance, cold atons are strongly interacting
because the scattering |length diverges. Mreover the interactions are
short ranged, which generally allows to nodel them by a zero-range
pseudopotential. The limt of infinite scattering Iength and zero
range is called unitary limt.

We obtain analytical results for N particles at the unitary limt, in
a harnonic isotropic trap

More precisely, we show that the hyperradius, a collective degree of
freedom descri bing the gl obal size of the gas, is separable.

This allows us to determ ne how t he many- body wavefuncti ons

depend on the hyperradi us.

We then restrict to N=3 particles. W solve conpletely the 3-body
probl em by using Efinov's approach. For bosonic particles, we find
two types of eigenstates: universal states which only depend on the
trappi ng frequency, the particles' nmass and Pl anck's constant;

and efinovian states which al so depend on a 3-body paraneter,
simlarly to the 3-body bound states in free space discovered by

Ef i nov.

In an experinent, we predict that the universal states are |ong-
l'ived, which is unusual for bosonic atons. W show that this lifetine
is determ ned by the coupling between universal and efinovian states
i nduced by the non-zero range of interactions.

O her results for N particles with resonant interactions concern N
body resonances and virial theorens.



