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The avoidance and control of magnetic instabilities, which always have detrimental 
consequences for energy confinement and, in their nonlinear stage, often lead to disruptions, is a 
serious concern for the reactor-grade tokamaks. The subject has been very thoroughly studied 
by many authors and remarkable progress has been achieved, both in understanding and in the 
applications. However recent work has shown the opportunity to improve on some traditional 
control concepts namely the feedback schemes based on strict phase tracking of the propagating 
magnetic islands.Here a short review is proposed of key aspects of high power rf control 
schemes (and specifically ECH/ECCD) for tearing modes, considering also effects of plasma 
rotation [1,2]. From first principles physics considerations, here new conditions are presented 
and discussed to achieve control of the tearing perturbations in regimes where fast, undetectable 
secondary instabilities occur, such as current sheets and plasmoids [3-5]. Actually in a tokamak 
the task of possible prevention, or effective control of low (m,n) order magnetic reconnection 
instabilities can rely on few knobs which can be associated just with a few state variables, in a 
coarse grained picture of the processes. Progress in the physics understanding of the local and 
averaged effects of rf power absorption [6] suggests to select, as robustly observable and 
controllable state variables, the rms amplitude of the unstable modes and the radial 
localization.Closed loop “phase chasing” feedback schemes,with synchronized modulation of 
the ECCD source, are  difficult and costly, especially for plants such as ITER. Alternatively an 
advantageous strategy can be based on intermittent injection of  ECCD across the q-rational 
surface [7]. Such techniques can be seen as a variant of optimal control policies [8] and 
Extremum Seeking Control (ESC)[9],suitably  designed to achieve the objective, steering the 
available rf power at discrete times.
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