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Abstract:
We present reconstructions of MeV-range fast-ion tail distributions in velocity space in JET using experimental data from neutron and gamma-ray emission spectroscopy. The ion-cyclotron range of frequencies (ICRF) 'three-ion' heating scheme, whose characteristic effect is to couple most of the ICRF heating power with a relatively small ion population, was used in a discharge of interest leading to significantly high energy tails. We model the wave-particle interaction in terms of changes in the constants of motion and incorporate it in the tomography as prior information. This is done by penalising large gradients along the velocity-space streamlines given by the characteristics of the ICRF diffusion operator. A comparison between different regularisation techniques is presented as well as a comparison with earlier reconstructions of the same fast-ion tail distributions, which did not include an ICRF prior. The present study finds that including ICRF physics as a prior results in reconstructions of more pronounced fast-ion tails as is expected from the heating scheme.
