
 

The ISOLTRAP electrostatic MR-TOF mass separator 
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Precision mass measurements reaching a relative mass uncertainty of δm/m=10
-8

 are performed 

with ISOLTRAP [1] at the online-isotope separator ISOLDE/CERN. Nuclides with half-lives 

below 100ms and production yields of less than 1000 ions per second have been studied ranging 

from light systems – such as 
17

Ne – to heavy ones – such as 
229

Rn. The results give insight into 

numerous aspects of nuclear structure, nucleosynthesis and elementary particle physics. 

 Isobaric purification of rare-isotope ensembles is a crucial step of 

precision mass measurements with Penning-trap mass spectrometers. 

To enhance the purity of radioactive ion beams, a multi-reflection 

time-of-flight mass separator (MR-TOF MS) developed at the 

University of Greifswald has been implemented at the ISOLTRAP 

setup, see figure 1. The MR-TOF MS consists of two electrostatic ion-

optical mirrors between which the ions of interest oscillate and are 

separated from contaminant ions of different mass-over-charge ratios 

m/q [2]. A mass resolving power of R=200,000 and a contaminant 

reduction of four orders of magnitude by use of a Bradbury-Nielsen ion 

gate [2,3] have been achieved.  

The MR-TOF MS and the 

modifications of ISOLTRAP 

components required for its im-

plementation will be described. 

In addition, the performance of 

the combined setup achieved in 

both off-line tests as well as in 

first applications with radio-

active ion beams will be pre-

sented. 
Figure 1. Overview of the ISOLTRAP setup including the MR-TOF MS. 
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