Improved uranium carbide targets for RIB production at the HRIBF

At the Holifield Radioactive Ion Beam Facility (HRIBF), radioactive nuclei on the
neutron-rich side of the valley of stability are produced via proton-induced fission in a
uranium carbide (UC) target. These targets are operated at temperatures in excess of
2300 K to facilitate transport of the radioactive atoms to an ion source where an ion beam
is produced. Ions with the mass of interest are selected and transported to a particle
accelerator to be boosted up to energies useful for nuclear physics research.

In the past, these production targets have been made by applying a thin coating of UC
onto the fibers of a robust and highly-porous carbon matrix. This target geometry seems
ideal given the thin layers of UC material, the open structure of the matrix and the ability
to withstand high temperatures. However, the fabrication process is complex resulting in
high costs and inconsistent quality, which negatively impacted the quality of the
delivered radioactive beams.

In collaboration with experts at ORNL in the field of nuclear fuel processing, a new type
of UC target was recently developed to address these problems. The new production
targets consist of a mixture of UC powders and graphite powders that are pressed
together into a relatively low density disk. The process is fast, inexpensive, and results in
disks with consistent physical properties and on-line performance. The delivered
radioactive ion beam intensities have been consistently high, resulting in the recent
completion of several nuclear physics experiments.
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The figure shows the radioactive beams that are available for nuclear physics experiments

at the HRIBF when these uranium carbide targets are used. The beam intensities given
are for post-accelerated beams delivered to an experimental target. The inset shows a
uranium carbide disk that was made at ORNL using the new fabrication technique.




