Fusion reactions in Supernovae and the early Universe
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The nuclear fusion processes in the early stage of the r-process in supernova explosions
are similar to those of the BBN [1]. Even in heavy element production, entropy and density
in the neutrino-driven winds are so high that the NSE favors abundant light nuclei. In such
an initial explosive condition, many radioactive light-to-intermediate mass nuclei as well
as heavy-mass nuclei play the significant roles for the production of heavy r-elements [2].
They are critical for the production of actinides such as 2*?Th and 2?®U which are used
for cosmochronometers [3]. We will first discuss the roles of relevant radioactive nuclear
reactions quantitatively and also their sensitivity to the supernova conditions [4].

Recent WMAP data of cosmic microwave background anisotropy have indicated pro-
found implication in cosmology and nucleosynthesis models: The cosmic expansion seems
accelerating for dark energy 24 ~ 0.7 and needs cold dark matter Q¢cpas ~ 0.27. There are
new theoretical models recently proposed for dark energy [5] and dark matter [6]. Although
baryonic fraction €2, = 0.044 £0.004 is tiny, Big-Bang nucleosynthesis plays the critical roles
in strongly constraining the theoretical models of dark energy and dark matter. WMAP
results also limit the cosmic expansion age to tyy = 13.7 £ 0.2Gy that should be consistent
with the Galactic age inferred from nucleocosmochronometry. We will discuss the similarities
and differences between the BBN and the supernova r-process.
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