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Abstract

This paper deals with the paraxial-ray equation and conditions of no rippling in
CEF-type electron beams.

If the perveance of the beam is adjusted to attain r,=3X|, there is no rippling of
the beam. Here 7y is the radius of the optical-axis electron and X, is the cathode-anode
spacing of a hypothetical planar diode. The condition of zero rippling does not occur
for zero space-charge, but rather for a particular value of the perveance, which is called
Waters’ critical perveance.

This relation for the critical perveance corresponds to Q= —2, where Q is the Nunn-
Rowe space-charge parameter in CEF-type traveling-wave devices. This means that the
radial resonant frequency of the edge-of-the-beam electron, v2 £, is always equal to the
electron plasma frequency w, for a beam possessing critical perveance. The electrons
within the beam have the radial resonant frequency v2+Q 2, where 2, is the unper-
turbed spatial angular velocity.
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Fig. 1. Schematic cross section of a thin electron ribbon.
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Fig. 2. Short length of an electron ribbon.
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planar diode. Fig. 4. The basic geometry of CEF-type electron beams.
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Fig. 5. Sketch showing paths of electrons that enter a centrifugal

electrostatic focusing structure at beam edge for various

values of the space-charge parameter.
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