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Abstract

This paper deals with the directivity characteristics of linear-photoelectron-beam
systems in an optical heterodyne process.

The equivalent resistance of systems with directivity included was given by
Réq = [)? (ﬂl; (}2) Req P

where D{(#;, t,) is the directivity factor and R.q is the equivalent resistance. When two
incident light waves are plane waves with wave vectors which form angles #, and ¢, with
the photosurface, the directivity factor is given by

D?(0,, 0,) = (sin dk-d/4k-d ),

where 4k=(1/2){k; sin ¢, —k, sin t);) and the photosurface is a strip with a width 4.
In the case of non-parallel light beams, the required condition for negligible reduc-
tion, D*{#;, ,)=05, is
o0 = A/2d.

Because the photosurface dimension is generally much larger than an optical wavelength
/1, this is a very severe angle limitation.

In exactly parallel beams, the angle at which they are incident upon the photosurface
is not important.
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Fig. 2. Schematic of a traveling-wave microwave phototube.
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