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The power threshold for the L-H transition, PTH, increases from 1-2 MW when the ion
∇ B drift is toward the X-point to over 5 MW when it is away from the X-point. In order to
study the cause of this effect, we have compared discharges where the main operational
difference is the location of the X-point relative to the ∇ B drift direction. Edge profiles of
density and temperature, as well as amplitudes of density and potential fluctuations were
nearly identical in both cases, even though one discharge was near PTH and the other was far
from it. This indicates that the specific values of mid plane edge temperature, beta, or their
gradients are probably not playing key roles in determining PTH.

Spatially resolved edge density fluctuation measurements from beam emission
spectroscopy and correlation reflectometry show a change in the poloidal group velocity,
Vθgr, of the fluctuations when the ∇ B drift direction was changed. High (low) shear in Vθgr
is associated with low (high) PTH. Unlike usual core fluctuation measurements, the poloidal
group velocity differs from the Er×BT velocity near the plasma edge. The change in the shear
in Vθgr is much greater than the modest change in the shear in the Er×BT velocity between
the two cases. We speculate that shear in Vθgr may stabilize turbulent transport similar to
Er×BT shear stabilization. A power scan shows that the shear in Vθgr increases with the
heating power, consistent with the velocity shear being important for the L-H transition.
Density fluctuations near the mid plane separatrix measured with phase contrast imaging
shows the inward and outward propagating radial modes have roughly equal amplitude when
the ion ∇ B drift is away from the X-point, but the outward modes dominate when the ion ∇ B
drift is toward the X-point. The significance of inward verses outward propagating modes is
under study.

We have begun modeling these discharges using a three dimensional, non local
electromagnetic turbulence code called BOUT, which models the boundary plasma using
fluid equations for plasma vorticity, density, electron and ion temperatures and parallel
momenta. Preliminary results show that the edge turbulence can drive substantial poloidal
velocities of the density fluctuations and that strong shear in this velocity exists near the
separatrix when the ion ∇ B drift is toward the X-point but not for the case when the ion ∇ B
drift is away from the X-point, qualitatively in agreement with the experimental results. The
experimental results suggest that shear in the edge poloidal group velocity of the turbulence is
important for obtaining H-mode and determining PTH, while the simulation results may
eventually lead to improved understanding of the source of the edge velocity shear.
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