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Formation of spatially focused ion beam
in reflectron time-of-flight mass spectrometer
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[ Abstract] Reflectron time-of-flight mass spectrometer (RTOF-MS) is widely used to
improve mass resolution of Wiley—McLaren type TOF-MS. Upon extracting ions that spread
over the ion-acceleration region, it is usually difficult to detect all the ions due to divergence of
the ion beam after the reflectron. Here we present a novel design of RTOF-MS that enables
us to focus such ions on an ion detector. Ions are extracted from non-linear Wiley—McLaren
electric fields and are reflected by a two-stage gridless ion reflector coupled with an additional
ion lens, which successfully compensates for divergence of the ion beam. Our novel design
of a reflectron will be presented along with its performance based on ion trajectory simulations.
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Fig. 1. A 3D model f conventional reflectron and the results of ion trajectory simulations for the ions that
are uniformly distributed in (a) a sphere of $1 mm and (b) a column of $12 and 16 mm long.
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Fig. 2. (a,a’) Schematic view of a stack of reflectron electrodes with a double-hole front plate. 14.5 mm

(a”) A result of ion trajectory simulation for (a’). (b,b’) Schematic view of a stack of reflectron .
electrodes with a glassframe-type extra ion lens. (b”) A result of ion trajectory simulation for (b”).
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