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Studies of β decay have been and continue to be an extremely fruitful area of physics research.
From the first prediction of an exotic particle (the neutrino) to understanding fundamental in-
teractions and in applied physics such as nuclear reactor design and safety along with uses in
medical physics, weak interaction physics continues to challenge researchers. Of particular interest
are β-energy spectra and their deviation from an allowed shape, which can be characterized by
a β-shape function. The β-shape functions derived from β-energy spectra give insight into many
disparate areas of physics, such as nuclear structure [1, 2], precision reactor antineutrino physics
[3, 4, 5], precision reactor decay heat [6], and there is even some possibility of identifying exotic
physics beyond the standard model [5, 6]. Though many β decays have been studied for over 90
years, measuring β-energy spectra is challenging. There are many prior experimental challenges,
such as backscatter off of detector faces and Bremsstrahlung, as well the recognition that most β
decays have many different β transitions that can not be separated. Working with the Oak Ridge
National Laboratory Physics Division Scintillator Laboratory, a novel β-energy detector, the β-
Spectrum Module (βSM), has been designed to measure β-energy spectra of complex β decays.
The novel βSM detector is designed to discriminate between β and γ interactions. Preliminary
results of extracted ground-state to ground-state β-shape functions, including description of the
shape-function extraction technique, will be presented.
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