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X-ray bursts are the most common stellar explosions in the Galaxy, occurring in binary systems when hydrogen-
rich

matter from a main-sequence star accretes onto a neutron star and ignites in a thermonuclear runaway.
Simulations of these events show that

particular nuclear reactions involving

proton-rich radioactive nuclei have a direct impact on energy generation, nucleosynthesis, and astronomical
observables. [1,2]

The rates of many of these reactions have large uncertainties due experimental challenges in studying the
properties of short-lived nuclei, which negatively impacts our understanding of these systems.

Some of the most important reactions that influence the X-ray burst light curve involve the transition from
the hot CNO cycle to the ap and rp processes.

We have been studying these reactions using in-flight radioactive ion beams of '“F, *®Ne and '°Ne from
the RESOLUT facility at the Fox Superconducting Accelerator Laboratory at Florida State University. The
relatively low intensity of the available beams has required the development of sensitive experimental tech-
niques. Direct measurements of («, p) reactions were performed using the Array for Nuclear Astrophysics
and Structure with Exotic Nuclei (ANASEN). ANASEN is an active gas target detector that allows simultane-
ous measurement of an excitation function for scattering and reactions over a range of energies with good
center-of-mass energy resolution. [3] Studies of the (d, n) proton transfer reaction were performed using
an array of detectors including the RESONEUT neutron detector array and a position-sensitive gas ioniza-
tion detector [4]. We will present an overview of recent measurements using ANASEN and RESONEUT and
preliminary results that are of interest for understanding X-ray bursts.
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