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Abstract. Detailed measurements from the DITI-D tokamak of the toroidal dynamics
of error field penetration locked modes under the influence of slowly evolving external
fields, enables study of the toroidal torques on the mode, including interaction with
the intrinsic error field. The error field in these low density Ohmic discharges is well
known based on the mode penetration threshold, allowing resonant and non-resonant
torque effects to be distinguished. These m/n = 2/1 locked modes are found to be well
described by a toroidal torque balance between the resonant interaction with n = 1
error fields, and a viscous torque in the electron diamagnetic drift direction which is
observed to scale as the square of the perturbed field due to the island. Fitting to
this empirical torque balance allows a time-resolved measurement of the intrinsic error
field of the device, providing evidence for a time-dependent error field in DIII-D due

to ramping of the Ohmic coil current.
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