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The FRS Ion Catcher experiment at GSI enables precision experiments with projectile and fission fragments.
The fragments are produced at relativistic energies in the target at the entrance of the fragment separator FRS,
spatially separated and energy-bunched in the FRS, slowed-down and thermalized in a cryogenic stopping
cell (CSC). A versatile RFQ beamline and diagnostics unit and a high-performance multiple-reflection time-
of-flight mass spectrometer (MR-TOF-MS) enable a variety of experiments, including high-precision mass
measurements, isomer measurements and mass-selected decay spectroscopy. At the same time the FRS Ion
Catcher serves as test facility for the Low-Energy Branch of the Super-FRS at FAIR.
In five experiments with 238U and 124Xe projectile and fission fragments produced at energies in the range
from 300 to 1000 MeV/u the performance of the CSC has been characterized. The stopping and extraction
efficiencies, the extraction times and the rate capability have been determined, and the charge states and the
purity of the extracted ions have been investigated. Based on these studies, a novel concept for the CSC
for the LEB has been developed. High-accuracy mass measurements of more than 40 projectile and fission
fragments have been performed at mass resolving powers up to 450,000 with production cross-sections down
to the microbarn-level and at rates down to a few ions per hour. A novel data analysis method for MR-
TOF-MS measurements on rare nuclides has been developed, achieving mass accuracies as good as 6 · 10−8.
Access to millisecond nuclides has been demonstrated by the first direct mass measurement and mass-selected
half-life measurement of 215Po (half-life: 1.78 ms). The versatility of the MR-TOF-MS for isomer research
has been demonstrated by the measurements of 15 isomers, determination of excitation energies and the
production of an isomeric beam. The isotope-dependence of proton-rich indium isomers has been measured.
The determination of isomeric ratios gives access to the study of the mechanisms of projectile fragmentation
and fission.
An overview of the latest results and proposed experiments to be carried out with the FRS Ion Catcher during
the upcoming beam time period 2018 - 2019 covering mass measurements, beta-delayed neutron emission
probabilities and reaction studies with multi-nucleon transfer will be presented.
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