SMI-2023: 14th International Conference on Stopping and Manipulation of
lons and Related Topics

JUSTUS-LIEBIG-
UNIVERSITAT
GIESSEN

HIM e vain: o Q I
, EMM

14t International Conference. on. Stoppiné and =
Manipulation‘of lons and'Related Topics

SMI-2023 -

Contribution ID: 82 Type: Poster

Technical developments for measurements of nuclei
with short half-lives and high incoming rates at the
FRS lon Catcher

Monday, 8 May 2023 18:06 (1 minute)

In the Fragment Separator (FRS) at GSI, exotic nuclei are produced by projectile fragmentation and fission
at relativistic energies, separated in-flight and range-bunched. For many experiments the nuclei have to be
slowed down from relativistic energies to a few eV and thermalized. At the FRS Ion Catcher experiment, this
is realized with a cryogenic gas-filled stopping cell (CSC). After the ions have been stopped and extracted
from the CSC, they are guided through the gas filled RFQ beam line to a multiple-reflection time-of-flight
mass spectrometer (MR-TOF-MS) for high precision mass measurements or isobar and isomer separation. In
order to widen the range of measurable nuclei with shorter half-lives and be able to cope with higher beam
intensities, some technical improvements had to be implemented. The CSC needs to be able to handle high
incoming ion rates, for this purpose a special, shortened DC-electrode configuration was installed in the CSC,
providing also the advantage to reduce the extraction time. On the other hand, the MR-TOF-MS has to run
with high repetition rate yielding short cycle times and thus rendering very short-lived exotic nuclei to be
experimentally accessible before their decay. Additionally, measurements with high repetition rates also result
in a higher rate capability for the MR-TOF-MS, getting rid of the interactions between the ions (space-charge
effects) and reducing the number of events detected under dead-time conditions.

In this poster, the dedicated technical improvements to achieve higher rate capability and higher repetition
rate will be shown together with preliminary results.
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