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JET Intrinsic Rotation Studies and predictions for ITER
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Intrinsic rotation is considered to play a key role in the performance of toroidal plasma
reactors where the momentum input will be small. Using the unique capability of JET to
monotonically change the amplitude of the toroidal magnetic field ripple, without modifying
other relevant equilibrium conditions, the effect of the ripple on the angular rotation
frequency of the plasma column was investigated under the conditions of no external
momentum input. In order to separate ripple fast-ion effects from thermal ion effects and to
test existing ripple transport models, plasma rotation was measured in Ohmic and in ICRF
heated plasmas with ripple levels varied from 0.08% to 1.5%. In both cases the ripple causes
counter rotation, indicating a strong torque due to non-ambipolar transport of thermal ions and
in the case of ICRF also fast ions. JET intrinsic rotation measurements in H-mode plasmas do
not fit the multi-machine intrinsic rotation scaling law of [1] that has previously predicted a
substantial intrinsic co-current rotation for ITER.
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Fig (a) -C toroidal rotation angular frequency profiles for
ICRF heated H-mode plasmas.

[1]J.E.Rice et al, Nuclear Fusion 47 (2007) 1618 (b)- C toroidal rotation angular frequency as a function of
’ ripple for ICRF heated H-modes.



