Proton halo in fluorine-17 as a fragile 17-body quantum state

The halo state in the atomic nucleus fluorine-17 is
characterized by an excited proton that is orbiting in an
appreciable distance around oxygen-16. This spatially
extended nuclear state — playing a significant role in the
radiative capture reaction 160(p,gamma)17F of
astrophysical interest — has so far eluded a parameter-
free direct computation. This work presents a first-
principles coupled-cluster description of the proton halo
in fluorine-17. This is a daunting challenge for nuclear
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