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Abstract

This paper deals with the gain characteristics of CEF-type forward-wave amplifiers
in a special case where 6=0, d=0, Q=0, £,~20 and C=~0.05.
The small-signal forward-wave gain was yielded by

Gain (db) = 10 log;, [cosh2 _1/_32& ¢+ 8%2 sin® 272(: ¢] .

The first term is due to the growing and decreasing waves in the beam-circuit system
and the second term is due to the characteristic ripple in the CEF-type focusing system.
Under the condition where B, =20 and C=0.05, the second term is negligible so that the
gain can be approximated by

Gain (db) = 10 logy, I:Cosh2 ( CN‘/'[R;C’)] )

The small-signal gain of CEF-type devices is larger than that of O-type devices for
CN <0.3. Because the O-type electron beam has no bunched current and the CEF-type
beam has synchronous diocotron effects. For CN>0.3 the gain of O-type devices is
much larger than that of CEF-type devices because of the growing-slow-space-charge wave.
The gain of M-type devices predominates over the other two, because the energy transfer
is due to the excess electrons in the retarding region through phase focusing and is due

to the motion of these electrons towards the slow-wave circuit.
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Fig. 1. Model for analysis of CEF-type forward-wave amplifiers.
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