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In order to help constrain predictions of nuclear matrix elements relevant for neutrino-
less double-β decay, we have made a measurement of the valence neutron properties of the
ground states of 130Te and 130Xe. The 130Te isotope is the neutrinoless-double-β-decay
candidate used in the CUORE experiment attempting to measure this hitherto unob-
served decay mode. This measurement used a cryogenic Xe target developed at Berkeley.
It is found the 0h11/2 and 1d orbitals dominate the vacancies in these isotopes, with the
2s1/2 making a small contribution. The data suggest the 0g7/2 is fully occupied. The dif-
ference between the ground-state wave functions of the parent and daughter is therefore
mostly in the 0h11/2 and 1d vacancy. This is in contrast to recent theoretical calcula-
tions [1] where the g7/2 also plays a role. The role of pairing, important for assumptions
made in QRPA calculations, had been previously studied for 130Te [2]. Here we add new
information for 130Xe. Proton-pair correlations indicate a significant splitting of the BCS
correlations in these nuclei for protons, but there is no such splitting evidence for neutrons
in the neutron-pair removal reactions. To better define the difference between initial and
final states, data are also needed on the valence protons, where the Z = 64 shell gap may
play a significant role; comparisons between 128,130Te(d,3He) data of Auble et al. [3] and
recent theory [1] indicate a similar discrepancy, with there being no observed occupancy
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