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The work done at HHIRF since the late seventies in nuclear reactions is exemplary of the role
played by a large national facility. HHIRF provided unique beams, extensive instrumentation, and
experimental infrastructure and support for practitioners in nuclear science. Students and scientists
could engage in forefront nuclear research with top of the line equipment and facilities. The reaction
work performed at HHIRF covered a very broad area of activities. Much of the work deals with our
understanding of what happens to nuclei in a close collision, the nuclei can fuse, fission, scatter or
just break up. I will try to highlight the role that the superb beam and supportive infrastructure
played in the research activities I mention.

There are many examples where HHIRF served as a hotbed for visiting scientists to start pro-
grams that later became burgeoning fields in nuclear reaction studies. Some outstanding examples
are:

e The study of sub-threshold pion production in heavy-ion collisions.
e Intensity interferometry with protons.

e Simultaneous detection of fragments, light-charged particles, neutrons, and gamma rays in
the study of nuclear reaction and excitation mechanism.

There was seminal work performed with ORNL scientists at the lead measuring time scale,
energy distribution, for all possible outcomes of close collisions between nuclei.

e For “light” complex nuclei (Acomposite < 60). Used simulation, complemented by novel mea-

suring techniques to study compound nucleus and entrance channel limits to fusion.

e In heavier systems (A composite < 150), inclusive measurements of all major fragments, lighter
complex fragment, light-charged particles and neutron emission shed light on the role of
angular momentum, finite range of the nuclear force and nuclear shapes on the outcome
of close collisions. Shape transition and dissipation effect were studied using high energy

photons.

e Studies of sub-barrier fusion of heavy ions revealed the important role of angular momentum
distribution and of neutron flow and neck formation at these low energies.

e Reaction time scales were probed with a variety of tools: crystal blocking technique, coinci-
dence studies of neutron emission spectra, and proton-proton correlations to name a few.

A few examples will be used to highlight the significance of the work and the unique contribution
HHIRF made through availability of unique beams, facilities and support of the dedicated and
excellent technical and scientific staff.
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