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The HBT-EP research program aims to: (i) quantify wall-stabilized kink mode dynamics and multimode re-
sponse to applied magnetic perturbations, (ii) understand the relationship between control coil configuration,
conducting and ferromagnetic wall effects, and active feedback control, and (iii) explore advanced feedback
algorithms. We present an overview of planned research activities for the next 3 years, along with ongoing
experiments in support of upcoming research. Multiple simultaneous kink modes are measured by over 200
local magnetic sensors. We observe that modulation of n=1 halo current depends on phase and amplitude of
rotating kink modes and applied RMPs. A low latency (14us) control system uses 96 inputs and 64 outputs for
adaptive control of kinks, via a 512-core graphics processing unit. An in-vessel adjustable ferromagnetic wall
is used to study ferritic resistive wall modes, and produces increased mode growth rates, RMP response, and
disruptivity. Magnetic feedback suppression of modes requires higher actuator gain with the nearby ferritic
wall. A biased electrode in the plasma is coupled to the feedback system, and is used to control the rotation of
kinks and evaluate error fields. At strong positive bias, the electrode induces a fast plasma rotation state with
enhanced poloidal flow shear. A quasi-linear sharp-boundary model of the plasma’s multimode response to
error fields, including resistive and ferromagnetic effects, is developed to determine harmful error-field struc-
tures. Machine upgrades will allow improved measurements and control of scrape-off-layer (SOL) currents.
Movable tiles positioned around limiting surfaces will measure SOL and vessel currents during mode activ-
ity and disruptions. Biasable plates at divertor strike points will allow control of field-aligned SOL currents
for feedback studies. An extreme ultraviolet diagnostic including (i) four sets of 16 poloidal views and (ii) a
two-color 16-chord tangential system will allow tomographic reconstruction of the plasma’s optical emission
and internal structure of kink modes, along with temperature profiles versus time. These measurements will
enable feedback on kink modes using only optical sensors and both magnetic and edge-current actuators.
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