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NUMERICAL COMPUTATION OF PROCESSING ERROR
EFFECT OF LENSES IN ELECTRON BEAM FOCUSING
AND DEFLECTION SYSTEMS

Liu Haoning Zhu Xieqing

(Institure of Elecironics, Academia Sinica, Beijing)

Abstract The numerical computation of processing error effect of lenses (i.e., the el-
lipticity and tilt of electrodes/pole-pieces in electron beam focusing and deflection systems) and
its evaluation are discussed. First, the computation of the potential distributions of lenses
with elliptical holes of tilt surfaces on electrodes/pole-pieces using the finite element method
is described. Then, the formulae for evaluating the changes of the optical properties caused by
the processing errors (i-e., the additional image shifting and additional aberrations) are deriv-
ed. Finally, some illustrative examples of processing error effect evaluated by the computer
programs developed are shown as the spot-diagrams.

Key words Electron optics; Processing error effect; Disturbed field function; Fourier
expansion; lImage shifting; Additional aberration' coefficient



