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Nuclear astrophysics study using SNACK at KoBRA
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KoBRA (KOrea Broad acceptance Recoil spectrometer and Apparatus) [1] is a low energy nuclear physics
facility at RAON (Rare isotope Accelerator complex for ON-line experiments) [2]. In its early phase of oper-
ation, KoBRA will produce RI beams with energies of 5 to 10 MeV/u from stable ion beams (10 ~ 40 MeV/u)
delivered from the superconducting linear accelerator SLC3 of RAON. Transfer reaction measurements with
RI beam are a powerful tool to extract spectroscopic information such as spins, parities, and spectroscopic
factors. With this information, the thermonuclear reaction rates in explosive stellar environments such as
novae, X-ray bursts, and supernovae can be studied. Therefore, the silicon detector system SNACK (Silicon
detector array for Nuclear AstrophysiCs study at KoBRA) [3] has been developed by IRIS (Institute for Rare
Isotope Science) for (d,p) transfer reaction measurements at KoBRA. By measuring protons produced in the re-
actions with SNACK and the trajectories of RI beams with upstream PPAC (Parallel Plate Avalanche Counter)
detectors, excited energy levels can be reconstructed to extract spectroscopic information. In order to inves-
tigate the feasibility of the (d,p) reaction measurement using SNACK at KoBRA, the 18Ne(d,p)19Ne reaction
measurement was simulated for study of the 18F + p system in nova explosions. In this presentation, details
of the detector system development and results of the simulation will be presented.
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