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Development of advanced millimeter wave diagnostic system for high energy ions
in fusion plasmas and control for self-burning plasmas

Nishiura, Masaki
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The 3.5 MeV-a particles produced by the DT reaction in fusion plasmas heat
fuel ions and support self-sustained plasma burning. The objective of this study is to establish a
method for measuring the velocity distribution function of energetic ions in 2D velocity space in
fusion plasmas by millimeter-wave Collective Thomson Scattering (CTS) measurements, and
international joint experiments and development of a CTS diagnostic were conducted with the Max
Planck Institute for Plasma Physics in Germany.
We have improved the accuracy of the measurements to establish a method to evaluate the velocity
distribution of energetic ions and multiple ion species in CTS measurements. Significant progress
was made mainly in improving the measurement position accuracy, developing an in-situ absolute
calibration method for the millimeter-wave receiver, and analyzing the velocity-space tomography of
the measured CTS spectra.
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