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INTRODUCTION TE,, ,, ITER GYROTRON

By applying the large cavity, the cavity mode is increased from TE;, g to TE;, ;,. As a result the maximum
allowable output power is increased from 1 MW to 1.2 MW due to large cooling area at cavity. However,
higher cavity mode has large amount of the competing mode. Because of that the electrical efficiency is
decreased from 55% to 45%. In order to avoid competing mode, the electron beam radius at cavity is
adjusted by time. After this invention, the electrical efficiency recovered from 45% to 50% which
satisfies requirement of ITER gyrotron.

QST has been developed collaborating with Toshiba (now a day Canon Electron Tube and Devices) the
gyrotron for ITER since 1991. The first depressed collector gyrotron is developed in 1994 which increases
the electrical efficiency from 30% to 50%. In 1997, the first diamond window gyrotron is developed with
cooperation with FZK in Germany. After these major breakthroughs, the remaining issue is the internal
heating by stray RF inside the gyrotron. It is also overcome by adopting the ceramic beam tunnel and
dimpled wall mode convertor.
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8 GYROTRON OPERATION RESULT

After the last FEC conference in 2023, all 8 gyrotron conditioning and testing in QST is completed.
Despite the identical design and manufacturing process, the output powers of each gyrotrons are not

TE31 8 ITER PROTOTYPE GYROTRON identical. The reason is not clear, but the optimized parameters are not identical for all gyrotrons, which

may cause the scattering of the gyrotron power =35kW among 8 gyrotrons. These results with history
of the gyrotron development in QST is reported.
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e L - RERLEE RIS TRt S SUMMARY AND CURRENTS STATUS

As a result of the continues work for the gyrotron since 1991, QST successfully developed the ITER
gyrotron, which satisfy the 1MW stable operation with 50% electrical efficiency. All 8 gyrotrons are
already delivered to ITER site and the first gyrotron is installed as a first plasma heating device at ITER
site. In parallel, as a side work of the ITER gyrotron development, the multi frequency gyrotron is

successfully developed.
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