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As part of a DIII-D program to improve measurements and understanding of multi-channel
transport and model-experiment comparisons, particle transport measurements have been
initiated and data obtained under a wide variety of operating conditions, including: L-mode,
ELMing and ELM-free H-mode, QH-mode, and L- and H-mode plasmas with resonant magnetic
perturbations (RMPs). Particle diffusivities (D) and pinch velocities (V) are determined from
high resolution profile reflectometry data using perturbative techniques (e.g. modulated gas
puffing), employing a simple analytic model [1]. Results show a considerable variation in D and
V with operating regime, e.g. D is in general higher in L-mode than in H-mode, while V is more
negative in H-mode than L-mode. Using these techniques we have obtained the first direct
measurements to confirm that D increases and the inward pinch V is reduced during n=3 RMP
application, in both L- and H-mode plasmas. These changes in particle transport are associated
with the reduction in operating density commonly observed with n=3 RMP application in
H-mode plasmas [2]. In the RMP plasmas, the increase in D and decrease in V is consistent an
increase in density fluctuation levels in the vicinity of radial location p~ 0.6-0.9, along with a
decrease in ExB shearing levels, while calculations using the linear TGLF code indicate a change
in the mode type and growth rate, potentially providing insight into the transport change. In
separate experiments using L-mode and Ohmic plasmas, the magnitudes of both D and V are
observed to increase with plasma collisionality, similar to previous measurements of momentum
pinch velocity and diffusivity [3]. SOLPSS5 modeling is also underway to investigate the
contribution of neutral fueling to the observed transport changes.
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