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ABSTRACT
Using one-dimensional numerical simulation of the radial propagation of elec-

trical signal at the grid-cathode gap, calculated was the signal waveform at a rep-
resentative radial position, following a given input signal fed by a pulse generator
through a coaxial transmission line connected at the outer edge of the grid-cathode
assembly. From the pulse height of the signal at the gap and the open signal volt-
age of the pulse generator, the effective input-resistance of the assembly was esti-
mated in terms of the source-resistance of the pulse generator, under the existence-
of electron beam at the gap. The loading effect of beam current on the input-
resistance was found. The effective input-resistance was also esimated from the
reflection of the incoming signal at the edge of the gap. The agreement of the
values obtained by both methods is well when the pulse width is larger than a nano-
second ;, it gets worth in the subnanosecond region.
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(b) Ir = 5.19 Amp. (b) In = 5.32 Amp.
Fig.2 Time variation of signal voltages. Fig.3 Time variation of signal voltages.
For (a) and (b), u = V/Vg, For (a) and (b), u = V/Ve,
Vo = 717 Volts, © = 560 ps. Vo = 717 Volts, © = 1.12 ns.
pulse width © = 560 ps t =1.12 ns
Vo [Volt] 717 717
I [Amp] 5.19 5.32
7o from the signal in the gap [Q] 88.9 97.1
Zg from the reflection coefficient 116.7 101.5

Table I Effective input resistance zo of the grid-cathode assembly.
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