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The reaction rate of the carbon fusion reaction is one of the basic inputs in the stellar model to understand the
final stages of the massive star evolution. However, this reaction rate is yet uncertain because it depends on
the extrapolation methods. The cross-section measurement for this reaction is challenging because the energy
range relevant to the stellar evolution is much below the Coulomb barrier, i.e., the Gamow window is only
1.5-2.5 MeV. In this study, we update the carbon fusion reaction rate by obtaining new extrapolation results
based on the measurement data available in the literature to date. By adopting our new reaction rate, we
calculate massive star models with the 1D stellar evolution code, MESA (Modules for Experiments for Stellar
Astrophysics). We find that our updated nuclear reaction rate is about a half of the previous one (Caughlan
and Fowler 1988), resulting in almost negligible changes in the HR-diagram of the massive star models in
consideration. However, the updated rate has a significant impact on the temperature change in the core and
thus on the neutrino cooling during the carbon burning stage. We find that our updated reaction rate reduces
the lifetime of the carbon burning stage by a factor of ~ 0.7.

Primary authors: SEONG, Gwangeon (UNIST); Ms KIM, Yubin (Ewha Womans University); Prof. KIM,
Chunglee (Ewha Womans University)

Co-authors: Prof. KWAK, Kyujin (UNIST); Dr AHN, Sunghoon (Center for Exotic Nuclear Studies (CENS)); Ms
PARK, Chaeyeon (EwhaWomans University, Center for Exotic Nuclear Studies (CENS)); HAHN, Kevin (Center for
Exotic Nuclear Studies (CENS))

Presenter: SEONG, Gwangeon (UNIST)

Session Classification: Poster session (Nuclear reaction rates and stellar abundances)

Track Classification: Nuclear reaction rates and stellar abundances


