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The plug-in efficiency of Electron-Cyclotron-Resonance-Heating (ECRH) systems of nuclear fusion facilities
is important for the performance of existing devices and will become a vital performance parameter of future
facilities that will have installed multiple tens of megawatts of microwave power. Gyrotrons are the sources
of any ECRH system. Today, a gyrotron provides 1-2 MW output power at maximum 50 % total gyrotron
efficiency with a single stage depressed collector. It is limited, on the one hand, by the efficiency of the in-
teraction between the electron beam and the electromagnetic wave and, on the other hand, by the maximum
depression voltage that can be applied to the spent electron beam. To target the latter limitation, Multistage
Depressed Collectors (MDC) incorporates multiple depression voltages so that the total gyrotron efficiency
can be significantly improved.
The E×B drift concept is considered as the most promising method for the spatial separation of the spent beam
electrons with a large spread of rest-energy in a fusion gyrotron [1-2]. In recent years, various designs based
on the E×B drift concept have been theoretically investigated at KIT [3-11]. The design approach described in
[7, 8, 10, 11] is deemed to be the simplest and most promising concept of a first prototype. This first prototype
is specified for short-pulse operation with a pulse length of < 3 ms and a maximum power of 4 MW in the
spent electron beam to validate the physical principle of electron separation without the need to implement
sophisticated cooling and beam sweeping systems.
Major targets of the mechanical design of the first MDC prototype are compactness and simplicity. The com-
plexity of the collector is increased with the size of the electrodes, the size of ceramics used for high voltage
insulation, the size of seals for the vacuum enclosure and the weight of the individual components. Taking all
those factors into account, an MDC system is optimized to significantly reduce the manufacturing complex-
ity of the prototype. The mechanical design and the progress in manufacturing of the two-stage depressed
collector prototype for the KIT 2 MW 170 GHz coaxial-cavity gyrotron [12] are presented here.
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