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Probing Alpha Clustering for X-ray Burst Nucleosynthesis in a
Symmetry-Adapted Framework1 ALISON DREYFUSS, Lawrence Livermore
Natl Lab, KRISTINA LAUNEY, Louisiana State University, JUTTA ESCHER,
Lawrence Livermore Natl Lab, GRIGOR SARGSYAN, Louisiana State University,
ROBERT BAKER, Ohio University, TOMAS DYTRYCH, Nuclear Physics Insti-
tute, Czech Republic, JERRY DRAAYER, Louisiana State University — I dis-
cuss a new framework for studying clustering and determining alpha partial widths,
asymptotic normalization coefficients (ANC), and alpha-capture reaction rates for
narrow resonances, using symmetry-adapted wave functions. I will demonstrate the
method through the well-studied 20Ne system, by calculating the overlap between
the 16O+alpha cluster configuration and states in 20Ne calculated in two different
symmetry-adapted no core shell model formalisms. I will focus on the 5.79-MeV 1-
state in 20Ne and its alpha partial width, and discuss the 16O(alpha, gamma)20Ne
reaction rate at astrophysical temperatures. This ultimately is used to explore im-
pacts on simulated X-ray burst abundance patterns.
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