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Measurements of proton —induced reactions on
ruthenium-96 in the ESR at GSI
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Storage rings offer the possibility of measuring proton- and alpha-induced reactions in inverse kinematics.
The combination of his approach with a radioactive beam facility allows, in principle, the determination of
the respective cross sections for radioactive isotopes. Such data are highly desired for a better understanding
of astrophysical nucleosynthesis processes like the p process.

A pioneering experiment has been performed at the Experimental Storage Ring (ESR) at GSI using a stable
96Ru beam at 9-11 AMeV and a hydrogen target. Stored and cooled bare ions may pick up a proton in the
ESR whenever they cross the hydrogen jet. The products of the 96Ru(p,y) reaction were detected by two
Double Sided Silicon Strip Detectors (DSSSD) mounted in a pocket on the inside of the ESR. Each detector
had 16 strips in X- and Y- direction. The efficiency for (p,y) events was close to 100%. As the experiment
was performed at energies of 9-11 AMeV, competing (p,n) and (p,a) reactions occured too and could not
be neglected. These events have to be discriminated from the desired proton capture reactions based on
the position on the DSSSD. An additional background component is elastic scattering of ruthenium ions on
protons. A Multi-Wire Proportional counter (MWPC) allowed the detection of electron-pick-up reaction,
hence a determination of the luminosity based on this well known reaction.

Monte-Carlo simulations of the experiment were made using the Geant4 code. In these simulations, the
experimental setup is described in detail and all reaction channels can be investigated. Based on the Geant4
simulations, a prediction of the shape of different spectral components can be performed. A comparison of
simulated predictions with the experimental results shows a good agreement and allows the extraction of the
cross section.
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