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Two-proton decay of the proton-rich members of the A=8 and 12 quintets (T=2) have
been studied. The 8C ground state and its isobaric analog state (IAS) in 8B were created in
neutron and proton knockout reactions from a 9C beam at the National Superconducting
Cyclotron Laboratory. The decay products were detected in the HiRA array and the
parent nuclei were reconstructed using the invariant mass method. Using a 13O beam
produced at the Texas A&M Cyclotron facility, the 12O ground state and its IAS in 12N
were produced and the two-proton-decay products detected. Highlights of this work are:

• The ground state of 8C decays into an α particle and four protons. From the
correlations between the decay products, we infer that decay was not five-body in
nature, but proceeded as two sequential steps of two-proton decay passing through
the 6Be intermediate state. The first two-proton step had an enhanced “diproton”
component.

• The width of the 12O ground state was determined to be less than 72 keV, incom-
patible with previous measurements, but consistent with theoretical predictions.

• The IAS’s of 8C in 8B and 12O in 12N were found to undergo two-proton decay to the
IAS’s in 6Li and 10B, respectively. These states represent a new class of two-proton
emitters where single-proton decay is energetically allowed, but isospin forbidden,
whereas two-proton decay conserves both quantities. This was the first observation
of the IAS in 12N.

• For isospin symmetry, the masses of the quintets should follow a quadratic depen-
dence on isospin projection given by the isobaric multiplet mass equation (IMME).
Using our new values of the masses of the observed states, we find the A=8 quintet
has deviations from the IMME where the A=12 quintet is consistent with it.
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