M&P TSG FY 15 Milestone

Determine changes in surface characteristics with the Material Analysis and Particle Probe (MAPP) and overall discharge performance during lithium wall conditioning

Plasma facing surfaces in fusion experiments have long been known to have a profound influence on global and local plasma behavior.  A new tool available for use will be the Material Analysis and Particle Probe (MAPP) that can make in-vacuo measurements of PFC samples exposed to tokamak discharges.  This diagnostic will be commissioned in NSTX-U alongside a new suite of plasma and material diagnostics for use plasma-material interaction experiments.  These diagnostics include divertor Langmuir probes, divertor spectroscopy, quartz-crystal deposition monitors in addition to the core plasma performance diagnostics like magnetics and multi-point Thomson Scattering.  These systems will be used to address open issues discovered in the NSTX wall conditioning experiments.  Reference plasma conditions will be established with boronized carbon and provide a baseline for M&P experiments in the future.  Experiments in the first year will examine the transition to lithiated wall conditions and will examine the effect of areal coverage with the use of diffusive injection or an upward evaporation system.  For the first time in NSTX-U, in-vacuo analysis of the plasma-facing materials during this transition will be made with the MAPP.  Key local variables to be examined include the local recycling, overall retention of deuterium, and species and quantity of impurities present in the PFC samples as well as present in the plasma.  Key global variables to be examined include the overall discharge performance variables (e.g. stored energy, confinement time) and degree of density control provided by the wall conditioning techniques used (i.e. boron + He GDC vs. lithium evaporation).  Results will be compared with laboratory-based surface-science studies.

