 Universality in cold few-atom systems and light halo nuclei
Few-body systems close to the Efimov limit exhibit universal, model-independent properties governed by only a small number of physical scales, a situation that arises for short-ranged interactions near the zero-range limit. This regime is realized in trapped ultracold atomic systems close to Feshbach resonances, as well as in nature, for example in the 4He atomic trimer. It also emerges when atomic systems are confined from three to two dimensions, where universal trimers can appear and the discrete scaling symmetry characteristic of the Efimov effect becomes continuous. In general, universality is associated with correlations among observables that form limit cycles and remain independent of the underlying microscopic details. In nuclear physics, weakly bound halo structures formed in unstable exotic nuclei near the drip line are now well established. For systems consisting of a core plus two neutrons—such as 6He, 11Li, 14Be, 19B, and 22C—the dilute nature of the halo allows these nuclei to be described in terms ofa small set of dominant scales, including large scattering lengths, low-lying resonances, and the two-neutron separation energy. A natural next challenge is the investigation of neutron halos involving four neutrons. This scenario is qualitatively illustrated by representative core-plus-four-neutron systems, where again only a few physical scales are expected to govern the structure and properties of such halo nuclei.

