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Abstract

The electrostatic lenses are of a great importance in the system of
electronic devices including the electron microscopes, to accelerate the
charged particles. These lenses have a basic role in the magnification and
resolution of the image formation.

Two types of the electrostatic lenses of many electrodes have been
designed, immersion and unipotential for studying their optical properties
under the same conditions to know the optical performance for each type.

Three models of the asymmetrical electrostatic lenses of two
electrodes immersion of equal dimensions with different geometrical
shapes have been designed. It was found that the geometrical shape of
electrode played a large role in its optical properties, the best geometrical
shape of the lens which attained the lower aberration coefficients have been
selected to study the effect of the variation of the axial bore diameter on the
optical properties of two, three and four electrodes immersion electrostatic
lenses. It was found that the axial bore diameter had a great effect on the
optical properties of these lenses, and the four electrodes immersion
electrostatic lens attained the best optical performance in two cases of the
magnifications (zero and infinite).

Moreover, the effect of the variation of the axial bore diameter on the
optical properties of the three, four and five electrodes unipotential
electrostatic lenses were studied. It was found that the variation of the axial
bore diameter had a great effect not only on their optical properties but also
on its electron beam trajectory. The five electrodes of unipotential
electrostatic lens obtained the best electron optical properties.

It was found that the optimum value of the axial bore diameter varied
according to the type of lens, number of their electrodes in addition to the
applied voltage ratios. It was noticed that the unipotential lenses attained
the lowest aberration coefficients than those of the immersion lenses.

The results of the optical properties of the preferred electrostatic
lenses in the present work have been compared with those of the results
published researches, and it has been found a clear improvement in the

optical performance of the considerable lenses.



