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Beam Thermalization at the National
Superconducting Cyclotron Laboratory (NSCL)

Thermalization of projectile fragment beams provides access to a wide
range of radioactive ion beams with precise, low-energies at projectile
fragmentation facilities. The thermalization process includes slowing down
the fast exotic beams in solid degraders combined with momentum
compression and removal of the remaining kinetic energy by collision with
helium buffer gas. The second-generation NSCL stopped beam facility
includes a momentum compression beam line with degraders, a large
radio-frequency gas catcher constructed by Argonne National Lab and a
low energy transport system. A number of experiments have been carried
out to characterize the behavior of the gas catcher for capturing and
extracting a variety of fast beams since the initial work. The stopping and
extraction efficiency as a function of incoming particle rates, the effect of
range focusing on extracted beam rates, the drift time in gas catcher and
the chemical forms of extracted ions have been studied for a variety of
chemical elements. The combined stopping and extraction efficiencies
were found to vary from 0.05% to 40% for fragments ranging from 140 to
76Ga. Careful selection of degraders and dispersion matching of the fast
beam to the wedge angle increases the extracted beam rate significantly.
Since different radioactive ion beams require different angle wedges, a
variable wedge angle device has been constructed based on the GSI
design. The properties of the gas catcher, techniques used to thermalize
radioactive beams and the performance of whole system will be presented.
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