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This serial course describes electron optics and its application to energy analyzing systems for
clectron spectroscopy. We start with the basics of electrou optics, and investigate the influence of

aberrations and other optical characteristics upon the perfortnance of instruments. Several numerical

calculation techniques for the study of electron lenses and energy analyzers are also presented.
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Fig. 1: Image formation by a lens. Fundamental
function of a lens is to focus rays emitted from each
object point to a corresponding position on an image

plane.
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Fig. 2: Nlustrating the function of a convex lens.

convex lens

) image plane
I object plane

diffraction plane

Fig. 3: Parallel rays emitted from an object plane converge on a specific point in a diffraction plane. Such
a point serves as a source that illuminates a whole image.
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Fig. 4: Spherical aberration of a convex lens having

spherical refractive surfaces.
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Fig. 6: (a) Spherical refractive surface with positive
spherical aberration. (b) Refractive surface having

negative spherical aberration.
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Fig. 7: Point source A on an optical axis is equiv-
alent to off-axis source A’ for a spherical refractive
surface. Off-axis aberrations appear when object

and image surfaces are assumed to be plane.
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Fig. 8: Example of an electrostatic electron lens. Electrons are accelerated when passing through the gap of
cylindrical electrodes with different potential, and undergo convergent lens action.
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