
57Ni(p,γ)58Cu Determined from Enge Spectrometer 
and GODDESS measurements  

Observations of 44Ti provide a rather direct probe of core-
collapse supernovae energetics since the production depends
sensitively on the nuclear reactions occurring. As the
temperature drops, nucleosynthesis is characterized by quasi-
static equilibrium involving a cluster of nuclei around 44Ti with
the 57Ni(p,γ)58Cu reaction leaking material out of that cluster.
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Key resonances were identified from a series of
58Ni(3He,t)58Cu reaction studies. Complementary
data taken with the ND Enge split-pole
spectrograph and the GODDESS array of silicon
detectors placed inside GRETINA at Argonne were
combined to experimentally constrain the
57Ni(p,γ)58Cu astrophysical rate for the first time.
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Sensitivity studies
have shown that
the 57Ni(p,γ)58Cu
reaction is critical
in determining the
production of 44Ti.
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