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Thick Target Inverse Kinematics Method
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FIG. 1. An 1sobaric energy level diagram for the A=16, T=1 nuclear states



Table II. Comparison of '"F experimental results with the isobaric analog states in

and with theoretical calculations in the framework of the potential model.
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4. SUMMARY

In summary, the astrophysical O(a,p)'"F reaction., which is important in various
steller environments such as X-ray bursts, has been measured directly for the first time,
by using a radioactive 140 beam. The present experiment has shown that the combination
of a low-energy RI beam and cold helium gas target can be used for the study of {a,p)
reactions. The measured cross section was found to differ from a prediction based on
an indirect measurement, and a direct measurement with time-inverse reaction since the
observed channel was limited to the branch to the '"F ground state alone. A proton decay
from the "*Ne levels at E, = 7.05 and 7.12 MeV to the first-excited state in F has been
measured. This result would suggest an increase of 50% for the "O{a,p)'F reaction rate
and might affect the scenario of ignition phase of X-ray burst.
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Figure 2. Measured cross sections for tl
HO{a.p)"F reaction. The asterisk mark
is the new observation.

Figure 3. Level Scheme of '*Ne. The
dashed line arrow shows a transition to

the excited state of I7F,
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Fig. 6. the Dalitz plot of the coincident protons from the reaction Y1O(4He, 2p)1%0.

The energyv of protons are given 1in lab syvstem.
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Excitation function for the *O(a,2p) reaction
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FIG. 7. Yield of protons at 0°. (1) Total proton yield; (2) yield of
Po + p1. see text for explanation.
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