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The intensity of radioactive ion beams (RIB) produced by the isotope
separator on-line (ISOL) technique depends on the production rate and the
efficiency with which the radioactive species can be transported out of the
target and formed into an ion beam. In order to maximize production rates
and minimize transport delay times, high-efficiency-release targets, which
operate at the highest practical temperatures, and  highest production-
beam powers are desirable. Highly-permeable solid-state targets, which
simultaneously incorporate fast and efficient diffusion release properties,
have been successfully developed for the generation of useful radioactive
ion beam intensities for nuclear physics and nuclear astrophysics research
at the Holifield Radioactive Ion Beam Facility (HRIBF). Short diffusion
lengths are achieved either by using thin fibrous materials as targets or by
coating thin layers of selected target material onto low-density carbon
fibers such as reticulated vitreous carbon fiber (RVCF) or carbon-bonded-
carbon-fiber (CBCF) to form highly permeable composite targets. We
have used finite-element thermal-transport codes to simulate the
generation and removal of primary beam-deposited heat from these target
materials.  Various target/heat-sink systems have been evaluated for their
heat removal properties in an attempt to develop effective means for
controlling target temperatures that will assure the fastest diffusion release
possible without compromising the ionization efficiency of the ion source.
Radiative cooling has been found to be the most effective heat removal
means for low-density fibrous target materials, such as Al2O3, ZrO2 and
HfO2. In this report, we present examples of target/heat-sink systems and
illustrate the effect of beam heating and various cooling means on the
temperature distributions within low-density fibrous targets.
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