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By applying moderate NDI heating during the current rise and high power heating (up to
25MW) early in the flat-top non-monotonic q-profiles have been produced in TFTR [1]. In
some discharges there is a transition to improved confinement, in the central inverted shear
region, leading to very peaked pressure profiles. The highest p discharges often end in a
disruption. In this presentation the MHD stability of these discharges is discussed.

Experimentally an n=l mode is observed to precede the reverse shear disruptions. In some
discharges, including non-disruptive ones, an n=2 mode and a sub-dominant n=l mode are
observed which seem to have little effect on discharge evolution. Ideal stability calculations
show the n=l kink is unstable at P-values close to those at which the disruption occurs.
Further the eigenfunction structure of this n=l kink mode is found to be in close agreement
with that determined experimentally from ECE measurements. An analytic theory has been
developed which quantitatively describes the properties of these reverse shear ideal instabilities.
The reverse shear in the core region guarantees stability to the high-n ballooning modes,
though just outside the shear reversal region the ballooning modes can be close to instability.
The resistive stability of these discharges has been calculated with the FAR code [2]. In
particular a discharge (84011) has been studied in which experimentally an n=2 mode (with a
subdominant n=l mode) persists throughout the enhanced confinement period until an n=l
initiated disruption occurs. Stability calculations show n=l and 2 resistive modes are unstable
in this discharge and as discussed above, near the disruption P-value, an ideal n=l becomes
unstable.

n=l and n=2 growth rates as a function of
Pp. For pp>0.95 the n=l mode is ideally
unstable. This sequence of instabilities with
rising p shows a close agreement with that
observed experimentally.

The n=l and n=2 resistive instabilities observed are resistive interchange modes which are
unstable in the reverse shear region for sufficiently high pressure gradients. The location and
structure of these modes appears to be at variance with experimental observations and another
possibility is that neo-classical islands are destabilised in the weakly positive shear region. The
possible influence of neo-classical effects on the stability of these reverse shear equilibria is
being studied and will.be discussed.
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