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As it is well known isochronous periodic structures (electric or magnetic) are used for mass measurements
either as Time of Flight (TOF) mass analysers (MA) or Fast Fourier Transform (FFT) mass analysers with image
charge detection. In this studywe demonstrate that both the operational modes can be implemented in a single
and compact hybrid mass analyser. Such an instrument can be run in one of the two complimentary modes
- multi-pass TOF with lower m/dm, but faster mass analysis, or FFT mode with higher m/dm and slower
analysis. Two examples are presented: (i) a multi-reflection coaxial mirror analyser, and (ii) a rotationally
symmetric multi-turn sector field analyser.
Analysers of the 1st type are widely used in nuclear physic experiments as MR-TOF instruments [1-5]. Many
authors have also used similar systems as electrostatic ion traps with image charge detection and FFT analysis
[6-9]. In this work we describe a 400 mm long MR-TOF, which can work in two complimentary modes - as a
MR-TOF instrument with m/dm˜100 k (fwhm), or an electrostatic ion trap with m/dm>600 k (fwhm).
Analysers of the 2nd type [10] comprise a pair of polar-toroidal sectors S1 and S3, a toroidal sector S2 located
at the mid-plane of the system, lens electrodes for longitudinal and lateral focusing, each set of the electrodes
being mirror symmetric with respect to the mid-plane. In the multi-turn TOF operational mode drift focusing
segments are additionally used to provide focusing in the drift direction. It was demonstrated earlier that in
the multi-turn TOF mode the analyser achieves at least ˜200 k (fwhm) of m/dm [11]. In this work we present
three similar analysers - with 500 mm, 250 mm and 120 mm diameter of the external electrode. The largest of
the three is the most appropriate for the use in the multi-turn TOF mode. Its simulated m/dm for 5 keV 400
Th ions is ̴ 400 k (fwhm) at typical flight times of about 2.2 ms. The large size, however, makes it rather slow
for running in the FFT mode. On the contrary, the smallest analyser is the fastest of the three and the most
appropriate for the use in the FFT only mode. The 5th harmonic of the FFT signal provides m/dm of ̴ 800 k
(fwhm) after ˜1 sec of measurement time. In the multi-turn TOF mode its estimated m/dm is only ˜15-20 k.
The intermediate size (hybrid) analyser demonstrates m/dm ̴ 100k (fwhm) in the multi-turn TOF mode and
m/dm of ̴ 800 k (fwhm) after ̴ 2.1 s measurement time. It can be used in one of the two complimentary modes
- multi-turn TOF or FFT.
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