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Tokamak Edge Transport Simulations with an Er Model for Vary-
ing Collisionality Regimes1 T.D. ROGNLIEN, M.V. UMANSKY, Lawrence Liv-
ermore National Lab — Edge-plasma transport codes typically utilize 2D fluid mod-
els supplemented by anomalous cross-field transport from plasma turbulence. In
these collisional models, substantial vertical ion and electron gradient-B drifts as
well as parallel current flow are present help determine the radial electric field, Er.
In the long mean-free path regime, the gradient-B and curvature drifts lead to pe-
riodic banana orbits, and the squeezing of the ion orbits to reduce the ion particle
flux. An algorithm is proposed and demonstrated that provides a smooth transition
between known results in these regimes. For the collisional regime, a simple model
describes the sensitivity of Er to radial and poloidal particle-flows and sources. The
impact of the different collisionality regimes on plasma profiles is illustrated for as-
sumed anomalous transport coefficients. This model can be further calibrated by
developing kinetic edge codes.

1Work was performed under auspices of US DOE by Univ. Calif. Lawrence Liv-
ermore National Lab under contract No. W-7405-ENG-48 and was supported by
LDRD project 03-ERD-009.
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