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Abstract

This work explores opportunities for using X-rays produced at the Madison Accelerator Laboratory (MAL) for basic and applied research in a variety of fields, including nuclear astrophysics, materials science, geology, art history, archaeology, accelerator and medical physics. MAL
is intended to be a multidisciplinary research user facility available for all JMU faculty and students as well as for higher education institutions in Virginia and beyond. Photoactivation analysis (PAA), the experimental procedure in use at MAL, is a versatile tool for a range of
applications. By activating nuclei in a given sample with high-energy X-rays, we measure the decay of the radioactive isotopes produced. This summer, the PAA techniqgue was applied to determine the elemental composition of meteorites from the John C Wells Planetarium and
of artifacts from the Madison Art Collection. We also applied PAA to measure, with a high degree of precision, half-lives of isotopes relevant to nuclear astrophysics. Moreover, we successfully carried out radiation dose measurements to confirm the current 6 and 15 MeV linac
energies available at MAL. These results establish a standard for future dose measurements to allow characterization of intermediate energies to be available at MAL in the future.

Photoactivation Analysis Technique

* Photon Activation Analysis (PAA) is a versatile tool that provides high sensitivity for detecting the vast majority of the elements
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