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Ahstract

(3yrotrons at high freguency with high output power are mainly developed for microwave haa-
ting and current drive in plasmas for thermemuelear fusion. For the stellarator Wendelstein 7-X
now under ecnstruction at IPP Greifswald, Garmany, & 1) MW ECRH system is foresesn. A
1 MW, 140 GHz long-pulss gyrotron has hasn designed, constructad and tested in an Europamn
collaboration between FZK Karlsruhe, CRPP Lausanne, IPF Suttgart, IPP Greifswald, CEA
Cadarache and TED Vilizy. _

The cylindricsl cavity is designad for operating in the TEgasa—mode. It is a stenderd teparad
cavity with linsar input downtaper and a nan-linesr uptuper. The diameter of the cylindrical
part is 4{).08 un. The transiticns betwesn tzpers and straight ssetion are smocthly rounded
to avoid mads conversion. Tha TEzgg-cavity mods is transformed to 2 Gapssian TEMpy cutpot
mode by 1 mode comverter coosisting of a oppled-wall waveguide lanncher followed by a three
mirror system. The output window uses a single, edge ccoled CVD-disrmond disk with an coter
diemeter of 106 mum, & window aperture of 88 mm and = thickness of 1.8 mam corresponding to
foer half wavelengths, The collactor is st ground potential, snd a depression wltage for enargy
recovery can be applied fo the cavity and to the first two mirrors. Additional normal-conducting
coils ars employed to the collector in order to produce an axial magnetic fidd for sweeping the
#loctron beam with a frequency of 7 Hz. A tompersiore limited magnetron injection gun wi-
thout intermediate snods { diode type ) is wsed. &

In short pulse operation at the desipn currunt of 4() A an output powsr of 1 MW could be
achieved for an accelerating voltzge of 82 kY without depression voltage and with a depression
voltage of 20 KV an output powsr of 1.15 MW at an aceslerating voltzge of 84 kV has been
messurad. For thess values an offidency of 40% was ohtained. At constant acealorating voltagps,
the output power did not change up to depressicn woltages of 33 kY.

The output beam of the gyrotron is injected into an RF-tight microwave chamber which is
squipped with two watercocled mirrors directing the beam towards the 1 MW water load. The
second mirror insiées the microwsve chumber contains & directional output coupler formed by a



row of holes in the: mirrer surfice. A diods detector s conoected to the directionsl coupler and
the: forward powsr cun be determined onee the signal has been calibrated. This wes parformed
by calorimeatric messurement of the RF-wave in short pulse measurements. The mode purity of
the (aussian beamn was measured by & thin dislectric target plate pleced at different positions
arross the RF beam. The measursd beam distribution agress wry wall with the theoretical
predictions.

Aftor some problems with the RF-load, long pulss operation was parformed: The power mas-
suremante were dooe hy the signal of the diode detector placed at the second mirror. The
messursd output power of the calorimetric RF-load normally shows walnes reduced hy about
20%. Quiput powars of 1 MW could be achieved for 10s, and an energy as high as §0 MJ per
\pu]se has besn produced with an cutput power of (.64 MW, The pulsé lenpgths ware mainly
dutermined hy tha presst valoss, and due to lack of exparimentsl time no attampt was mads
to increase the pulse length. Orly for 2 100 s polse with .74 MW cutput power, 2 limitation
was found due to & pressure increass beyond uhout 10-7hPa.

The pyrotron was sect badk to the manufscturer Thales Elactron Devices for a visnal inspeaction,
#nd mn improved tube will be built and delivered to Forschungszentrum Kaslsrube in Folooary
2002,



