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Coulomb dissociation of 16O into 4He and 12C
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Over the last decades huge efforts were made to determine the 12C(α, γ)16O cross section, as it is key to un-
derstand the evolution of stars. Using direct methods with stable targets and a low-energy ion beam poses
significant challenges to the experimental setup and data analysis. Center-of-mass energies down to 1 MeV
were reached with sometimes large uncertainties of up to 100%.
Indirect methods propose to bridge the gap towards the stellar energy regime at a center-of-mass energy of
300 keV. Different indirect approaches have been developed posing the Coulomb dissociation as particularly
promising.
Within the FAIR Phase-0 campaign at the GSI Helmholtzzentrum für Schwerionenforschung facility in Darm-
stadt, we performed the measurement of the Coulomb dissociation of 16O into 12C and 4He with a beam
energy of 500 MeV/nucleon. High beam intensities of 109 16O ions per second made radical changes of the
setup at R3B necessary to allow the passage of the unreacted 16O ions, while 4He and 12C would hit the de-
tectors’ active areas.
We expect a significant reduction of uncertainties in the low-energy range by validation against data from
previous measurements, especially for the E2 component and will extend the experimental data to lower en-
ergies than ever measured before.
An overview of the experimental method, status of analysis and preliminary results will be presented.

Authors: Mr BOTT, Lukas (Goethe University Frankfurt (DE)); Dr GÖBEL, Kathrin (Facility for Antiproton
and Ion Research in Europe GmbH (DE)); Dr HEIL, Michael (GSI - Helmholtzzentrum fur Schwerionenforschung
GmbH (DE)); Prof. REIFARTH, Rene (Goethe University Frankfurt (DE))

Co-authors: Dr KELIC-HEIL, Aleksandra (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE)); Dr
CAESAR, Christoph Benjamin (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE)); Mr KÖRPER,
Daniel (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE)); Dr LÖHER, Bastian (GSI - Helmholtzzen-
trum fur Schwerionenforschung GmbH (DE)); Dr SAVRAN, Deniz (GSI - Helmholtzzentrum fur Schwerionen-
forschung GmbH (DE)); Dr SIMON, Haik (GSI - Helmholtzzentrum fur Schwerionenforschung GmbH (DE)); Dr
TYPEL, Stefan (Technische Universität Darmstadt (DE)); Dr TÖRNQVIST, Hans Toshihide (Technische Universität
Darmstadt (DE))

Presenter: Mr BOTT, Lukas (Goethe University Frankfurt (DE))

Session Classification: Poster session


