L-to-H power threshold comparisons between NBI and RF heated plasmas in the National Spherical Torus Experiment
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Recent experiments on the National Spherical Torus Experiment (NSTX) have focused on investigating the power threshold for the L-to-H mode transition.  These experiments are motivated by recent phenomenological understandings achieved on MAST and Asdex-Upgrade.  The role of plasma shape (double null, lower single null, upper single null) on the power threshold was investigated for both NBI heated and RF heated plasmas.  Moreover, the height of the x-point was found to be an important parameter in establishing H-mode in Ohmic, NBI, and RF heated plasmas.  At fixed shape (e.g. balanced double null), it appears that the PLH threshold is similar for discharges that are NBI heated to those that are RF heated.  This is surprising since neutral beam injection (NBI) heats predominantly the core plasma ions and imparts a large amount of toroidal rotation to the plasma, while RF heating predominantly heats plasma electrons in the core and imparts little toroidal rotation.  However, measurements reveal that despite these differences, the stored energy in the plasma is similar in the two cases, as are the edge parameters (Te, ne, Ti, vT, Er).  This suggests that edge plasma conditions are likely to be most important in determining the L-to-H transition, and that in NSTX the transition is relatively insensitive to the two primary heating mechanisms since they impart energy largely in the core. 
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