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An accreting compact star in a binary system can generate periodic thermonuclear runaways on its surface. In
the case of a white dwarf star, the result is a classical nova, which enriches the interstellar medium with newly
synthesized nuclides. In the case of a neutron star, a detectable burst of X-rays is emitted. Nucleosynthesis and
energy generation in these events depends on thermonuclear reaction rates, which are especially challenging
to measure directly in the laboratory when the reactants are radioactive. John D’Auria led a collaboration
to surmount this challenge; in the process, he included and inspired a new generation of scientists. Some
of John’s earlier work showed that beta decay is also an effective method to determine thermonuclear rates
indirectly. A new program of beta decay experiments to constrain thermonuclear rates is being pursed at
the National Superconducting Cyclotron Laboratory by a collaboration including one of John's mentees. In
particular, the Gas Amplifier Detector with Germanium Tagging (GADGET) system, developed to measure
very weak low-energy beta delayed proton emission branches and gamma rays, is now operational.
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