Correlation of H-mode Barrier Width and Neutral Penetration Length
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Abstract. Pedestal studies in DIII-D find a good correlation between the width of the region of steep gradient
in the H-mode density and the neutral penetration length. These results are obtained by comparing experimental
density profiles to the predictions of an analytic model for the profile, obtained from the particle continuity
equations for electrons and deuterium atoms. In its range of validity (edge temperature between 40-500 eV), the
analytic model quantitatively predicts the observed decrease of the width as the pedestal density increases, the
observed strong increase of the gradient of the density as the pedestal density increases and the observation that
L-mode and H-mode profiles with the same pedestal density have very similar shapes. The width of the density
barrier, measured from the edge of the electron temperature barrier, is the lower limit for the observed width of
the temperature barrier. These results support the hypothesis that particle fueling provides a dominant control

for the size of the H-mode transport barrier.



