Fine Structure Studies in Proton Emission

In order to understand the evolution of single particle wave functions and deformations beyond the
proton drip line, a program has been initiated to study fine structure decay in proton emission. Fine
structure in the proton emission spectrum allows one not only to define low energy states in the daughter,
but from a comparison of the proton energies and partial half-lives, enables determination of the
composition of the single-particle proton states in the proton unbound state. In the case of an odd-Z, even-N
decay to an even-even nucleus, the proton emission proceeds primarily to the 0" ground state with some
fraction proceeding to the excited 2" state. The energy of this 2" state allows one to estimate the quadrupole
deformation in the daughter. The situation with the decay of an odd-odd nucleus to an (even-Z, odd-N)
isotope is quite a bit more complicated. The proton emitting state consists of coupled proton and neutron
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Some highlights of our recent studies in this area include the observation of fine structure proton
emission from *®™Ho and **Tm to the first excited 2* state in “°Dy and “Er respectively. These
measurements have allowed us to interpret the wave functions of the proton emitting states (using coupled-
channels formalism), and measure the deformation of the daughter nuclei. In addition, we have observed
fine structure in the proton decay of ***Tm resulting in the wavefunctions of three excited levels in the
daughter *°Er being characterized.
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