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Advances in the Accretion Theory of the Spontaneous Rotation
Phenomenon1 M. LONTANO, CNR, Italy, B. COPPI, MIT — The accretion the-
ory [1] of the spontaneous rotation phenomenon has found further confirmation in
the series of experiments carried out by the Alcator C-Mod [2] and DIII-D machines
[3]. This theory was the first based on having the source of angular momentum near
the edge of the plasma column so that a change of the edge configuration can effect
the velocity of rotation. This has been verified by the Alcator C-Mod experiments
with lower and upper null configurations exhibiting drastically different toroidal ve-
locities. The intrinsic coupling between spontaneous rotation and thermal energy
transport involved in the accretion theory is consistent with the observed relation-
ship [2] between the change of rotation velocity from the L-confinement regime to
the H-confinement regime and the scaling of the threshold to attain the H-regime.
The DIII-D experiments involving electron cyclotron heating have confirmed the ex-
istence of spontaneous rotation and shown the toroidal velocity to be proportional
to (Te/Ti)Wth where Wth is the total thermal energy of the plasma column and
the (Te/Ti) ratio is consistent with the excitation of the ITG modes that can carry
angular momentum toward the center of the plasma column [1].
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