Fast X-ray Camera Imaging (FXI) of MHD Associated with Sawteeth, EPMs, NTMs and ELMs  (6 min presentation)

Authors: C.E. Bush and B.C. Stratton
Theory indicates that the alpha heating power in sawtoothing ITER discharges could be significantly decreased compared to non-sawtoothing plasmas.  Effects on  alphas were observed experimentally during sawtoothing DT discharges on TFTR and JET.  Theory and experiment also indicate that sawteeth cause redistribution of fast  particles resulting from NBI.  It is important for STs, ITER, and ITPA database aspect ratio scaling to understand the spatial structure of the associated modes in order to understand how they interact with the fast particles.  We propose studying the spatial structure and time behavior of the MHD using Fast X-ray Camera Imaging.  This will include use of a range of Be foil thicknesses to investigate different parts of the soft X-ray spectra associated with different modes.  Highly reproducible and strongly sawtoothing target plasmas will be used.  One such example was a 1 second duration discharge, which showed EPMs early in the shot and later, sawteeth when the q was reduced.  In addition it is possible the sawteeth could trigger NTMs.  The target discharges will include L-mode, H-mode, and Helium plasmas.  The camera is capable of up to 500,000 frames/s.
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Required run time:  1 day

Required NSTX capabilities:  Well conditioned machine; NBI

Required diagnostics:  FXI camera, Soft X-ray arrays, NPA, Fast particle detectors, CHERS, GPI, Reflectometry


