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The spent electron beam of megawatt-class CW-gyrotrons requires magnetic sweeping to keep the specific heat dissipation on the

collector surface within technically acceptable limits of about 500 W per cm2. The collector for the 140 GHz CW gyrotron for the

Stellerator W7-X is made from solid copper with a  wall thickness corrugated between 10 and 20 mm (outer cooling surface).  It is

therefore necessary to use relatively low frequency fields (< 10 Hz) to achieve reasonable field-penetration and to sweep the electron

beam up and down on the collector surface. Conventionally, a solenoid is placed over the collector  to generate the required magnetic

field for axial sweeping and relatively expensive power supplies are required to produce the low frequency excitation-voltages for these

coils.

On the W7-X gyrotron, the lower section of the collector, which is not exposed to the electron beam, is made of stainless steel (SS).

This has been introduced to help to absorb microwave stray radiation inside the gyrotron. This SS-section, thanks to its high resistivity,

offers the possibility to introduce a 50 Hz rotating magnetic field (tranverse to the gyrotron axis) which achieves the same

electron-beam spread on the collector as the conventional solenoid sweep-system. A set of 6 coils is excited with a simple and cheap

3-phase mains-transformer. The increased sweep frequency also reduces the temperature excursion on the inside surface of the collector

by a factor of three, thus reducing the thermal fatigue by several orders of magnitude.

Simulations have shown that for 2 MW gyrotrons (with collector dissipation levels up to 2.5 MW) a conventional solenoid sweep

system is highly critical to operate and barely able to achieve acceptable specific heat dissipation. A transverse field sweep system with

an amplitude-modulated excitation voltage might offer a better alternative.

The paper describes the system which has been built at the Forschungszentrum Karlsruhe for the W7-X gyrotron and results of

measurements made on the Prototype gyrotron are being presented.
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