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Recent observations with orthogonal acceleration (oa) time-of-flight (TOF) mass
spectrometers have verified earlier predictions that dispersion of ions approaching
grids at non-normal angles can significantly reduce resolution. A model describing
ion scattering by fields surrounding grids with square or rectangular repeat cells
has been developed after extensive simulation of trajectories using the CPO-3D
package.

The behaviour of square and rectangular grid apertures has been analysed by
separating their intrinsic focusing characteristics, attributable to grid geometry,
from extrinsic focusing characteristics resulting from field difference, ion energy,
and grid size. Intrinsic focusing functions have been calculated at several points
over the grid aperture for a range of grid geometries. The intrinsic focusing
characteristic for a chosen grid geometry can be combined with relevant extrinsic
factors to predict the corresponding kinetic energy spread induced by the grid in
the frame of reference of the TOF experiment. The resulting energy spread can be
used to predict the effect of scattering on peak shapes.

Good agreement between predicted and observed peak shapes has been
obtained using this model. The results show that grids with rectangular repeat cells
can be designed to give greater resolution and/or sensitivity, especially in oa-TOF
systems where it is usually essential that ions do not approach grids at right
angles.


