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Exploring the heart of matter with the fusion of neutron-rich nuclei

Nuclei are fascinating two-component quantum drops at the center of
every atom. The stability, and structure of these quantum drops as well
as the reactions that they undergo is governed by the interaction of
their constituent neutrons and protons. Fusion of two nuclei is a
fascinating process in which two strongly-interacting quantum systems
merge, lose their individual identity, and assume a new identity. It is a
process of interest to the fields of both nuclear physics and nuclear
astrophysics. As nuclei become neutron-rich their ground-state nuclear
structure changes. How this change in structure influences nuclear
fusion is still an open question. Investigation of fusion for an isotopic chain provides a means to
address this topic in a systematic fashion and examine the role of pairing. The Indiana University
group has developed two complementary techniques to enable measurement of the fusion
excitation function with low-intensity radioactive beams. Both techniques utilize the direct
detection of fusion products to identify fusion. Using these techniques we have investigated the
fusion of 16171819200 1+ 12C gnd 394L4547K and 3¢4%Ar + 28Si at near barrier energies. Both
experimental trends as well as the comparison with theoretical models will be presented.
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