Recent resultsin nuclear astrophysics using radioactive fluorine beams
at the HRIBF*

D. W. Bardayah
Physics Division, Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA

In explosive stellar environments such as novae ad X-ray bursts, proton-rich radioadive nuclei are
produced from proton-cgpture readions on stable “seed” nuclei. Owing to the high temperatures and
densities present in these explosions, further processng of these radioadive nuclei can occur before they
deca. Charged perticle induced readions on radioadive nuclei therefore have aprofound effed on the
charaderistics of the explosions influencing observables sich as the energy generation rate, the
nucleosynthesis, and the anounts of radioisotopes g/nthesized. Knowledge of the readion rates on proton-
rich radioactive nuclei is vital to the understanding of these cataclysmic stellar events.

At the ORNL Holifield Radioadive lon Bean Fadlity (HRIBF), we ae making some of the first
measurements of criticd readion cross ®dions and properties of astrophysicdly important states using
radioadive beams of fluorine @oms. A *’F beam has been wsed in a meaurement of the *H(*'F,p)'’F
excitation function to find and measure the properties of an important 3* state in *®Ne. Statesin *®Nein the
relevant energy region had been studied for over 30 yeas, but this criticd state was not found urtil the
radioadive *'F beam became avail able. We have dso studied the *H(*'F,a)**O readion, the time-inverse of
the “O(a,p)*'F,s readion, over the energy range of interest for astrophysics, alowing the *O(a,p)*'Fys
readion rate to be determined with reasonable cetainty for the first time. In addition, we have used beans
of '8 atoms to measure the *H(*®F,p)*°F and *H(**F,a)*°0 cross edions for a resonance nea E., = 665
keV in *®Ne. Our results resolved a discrepancy in previous measurements which resulted in wp to a fador
of 3 uncertainty in the *®F(p,a)™°O rate. Our experimental methods and results will be presented along with
plans for future measurements at the HRIBF.
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