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Implementation of a MR-ToF isobar separator at
ISOLTRAP and first online results
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The Penning-trap mass spectrometer ISOLTRAP performs precision mass measurements at the isotope sepa-
rator ISOLDE/CERN with a relative mass uncertainty routinely reaching δm/m≈1x10-8 [1]. The time-of-flight
ion-cyclotron-resonance (ToF-ICR) detection technique is employed to determine the frequency of ions stored
in a Penning trap, from which their mass can be extracted [2]. Nuclides with half-lives below 100ms and pro-
duction yields of less than 1000 ions per second have been investigated. Masses of light systems - such as
17Ne - up to heavy ones - such as 229Rn, give insight into numerous physics topics.

As other setups are now also experiencing, ISOLTRAP is reaching a limitation with respect to the ion beam
which is delivered from the on-line facility producing the short-lived nuclides of interest. In particular, due
to space-charge effects only limited amounts of unwanted isobaric components can be handled by Penning
traps . Thus, an isobar separator based on multi-reflection time-of-flight mass spectrometry (MR-ToF MS) has
been implemented to support the isobaric contamination removal. TheMR-ToF MS system consists of two ion
optical mirrors between which ions are oscillating and are separated according to their different mass-over-
charge ratios m/q [3]. First tests resulted in a mass resolving power of up to m/∆m ≈ 10ˆ5. The separation was
demonstrated offline for the isobaric ions CO+ and N2+ and online for example at m/q=163. In combination
with a Bradbury-Nielsen beamgate [4,5], a selection of the separated species can be achieved. The technical
setup and recent results are presented.
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