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In the instrumens of electron spectroscopy, electrostatic lenses are commonly used for the transport
of electron beams. Acceleration or deceleration of eletrons is often required, and such a process
is inevitably accompanied by lens action. In this chapter, we first derive the paraxial theory of
electrostatic lenses, and then investigate their optical characteristics in detail. The concept of

emittance is important in the systems for spectroscopy. This is also studied under the paraxial

theory.
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Fig. 1: Ideal action of a convex lens. The change of
inclination x5 — zi is proportional to the height z; of

the ray in the entrance plane of the lens.
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Fig. 2: Image formation by an ideal convex lens.
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Fig. 3: Fundamental solutions of the first-order trajectroy equation, g(z) and h(z), in an acceleration-type immersion

lens.
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Fig. 4: (a) First-order trajectories emitted from an off-
axis object. (b) First-order trajectories with the same

inclination at the object plane.
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Fig. 5: Progressive change of emittance diagrams during beam propagation through electrostatic lenses:

acceleration-type immersion lens; (b) deceleration-type immersion lens.
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Fig. 6: Action of uniform electric fields to electron tra-

jectories: (a) acceleration field; (b) deceleration field.
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Fig. 9: Lens system composed of a cathode and an extraction electrode. Axial potential ¢(z) and its derivatives with

respect to z are also shown.
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Fig. 11: Distribution of uniform field components ¢'/¢ and lens action components ¢” /¢ in electrostatic lenses; (a)

acceleration-type immersion lens; (b) deceleration-type immersion lens.
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Fig. 12: Distribution of a uniform field component ¢'/¢ and lens action component ¢" /¢ in a deceleration-type einzel

lens.
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