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PIC Simulation on Klystron with Multistage Depressed Collector
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ABSTRACT
Design of a multistage depressed collector for a 1. 2MW L-band CW Kklystron was accomplished by use of
numerical simulations. To obtain information on spent electrons (i.e. input condition for collector design), a klystron
simulation code was newly developed.
- Design of collector geometry was successfully accomplished to provide high overall efficiencies of around 70%,
while making the power loss caused by secondary electron emission quite low. This is very encouraging compared
with 60.5% of the conventional klystron without a depressed collector.
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FIGURE 1. Schematic diagram of klystron with
multistage depressed collector.
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FIGURE 2. Kinetic energy along the drift tube. The
dashed lines show the positions of RF-cavities.
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FIGURE 3. Energy distribution of spent electron
beam for various drive powers. The dashed line
indicates cathode voltage (90kV).
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FIGURE 4. Theoretical limits on energy recovery
with multistage depressed collector; (a)maximum
collector efficiency and (b)maximum overall
efficiency with optimized electrode potentials.
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FIGURE 5. Electron trajectories and equipotential lines in

multistage depressed collector

TABLE 2. Simulation results on overall efficiency.

FIGURE 6. Adverse effect of secondary
electron emission.

Potentials of

Theoretical Limit [%]

Simulation Results [%]

Collector Electrodes 6=0.0 o=1.0
(a) -18, -36, -54, -72, -90 kV 73.9 70.5 69.3
(b) -10, -20, -30, -60, -90 kV 77.3 67.4 67.3
(Optimized Potentials)
Without Depressed Collector 60.5 - -
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