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Simulation of a high impedance relativistic klystron

amplifier with a cold cathode

ZHU Danni, ZHANG Jun, ZHONG Huihuang, QI Zumin
(College of Optoelectric Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; A high impedance relativistic klystron amplifier with a cold solid cathode is designed and investigated by 2. 5-D particle-in-cell

simulations. The model is composed of a diode with a shielding ring, five pill-box cavities and a cone collector. In order to simplify and minimize

the cathode structure, a cold cathode is designed and adopted in a high-impedance relativistic klystron amplifier with rather high conversion

efficiency. A shielding ring is introduced to achieve the desired high impedance and reduces the surface electric field to avoid unexpected explosive

emissions and ensures the emission uniformity. In the beam-wave interaction region, with optimization of the position of the last two cavities and the

magnetic field, the performance of the klystron is validated. It reveals that microwaves with a power of 81 MW are generated at a frequency of

11. 424GHz when the beam voltage and current are 525kV and 328 A respectively, under a guiding magnetic field of 0.35 T. The corresponding

power conversion efficiency is as high as 47% , and the gain reaches 49 dB when the net injection power is 1 kW.
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Fig.1 Schematic of an X-band high-impedance
RKA with a cold solid beam
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Fig.2 Geometric structure of the designed diode
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Fig.3 Beam impedance and electric field as a function

of the distance between cathode and anode
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Fig.4 Beam impedance and maximum eletric field as a

function of parameters of shielding ring
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mm) mm) (um) mm) @m) (kV) (A) (kQ) (MV/m)
70 36 17 11 1 525 328 1.6 29
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Fig.5 Distribution of electric field in the proposed diode
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current down stream of input cavity
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Fig. 8 Typical results of generated microwave
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