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The new Disruption Event Characterization and Forecasting (DECAF) code [1] has the goal 

of characterizing and forecasting events that can lead to disruption of a tokamak plasma. One 

example is a resistive wall mode (RWM) detection algorithm which can be either a threshold 

test on magnetic signals or a more sophisticated kinetic RWM model. Additionally, 

determining common chains of events that occur can provide insight into how to cue 

disruption avoidance systems. In an NSTX dataset with 44 unstable RWMs, the detection of 

an RWM event by the threshold test was followed immediately by “wall proximity control” 

and “vertical stability control” events each 13 times, “pressure peaking” 11 times, and 

“plasma current not meeting request” 6 times. Theoretically 42 two-event combinations 

could occur directly after RWMs from the seven currently tested, but six two-event chains 

accounted for 70% of the cases in this database. Recently, analysis with the MISK code has 

shown the importance of kinetic effects, such as resonances between plasma rotation and 

bounce and precession particle motions, on RWM stability [2]. This physics, as well as the 

effects of collisions, has now been incorporated in a “reduced” kinetic model in DECAF, 

streamlined for fast computation [1]. The reduced model performed well in its first iteration 

on NSTX data, finding instability 84% of the time for experimentally unstable cases, and 

stability in 77% of experimentally stable cases [1]. Additionally, the identification of rotating 

magnetohydrodynamic (MHD) activity, such as the ubiquitous neoclassical tearing modes, is 

essential for tokamak disruption avoidance. A DECAF module was written which identifies 

the existence of rotating MHD modes, their potential bifurcation, and locking by applying 

fast Fourier transform methods. This module has been tested with data from both NSTX and 

its upgrade NSTX-U, and the analysis finds a relatively fast time between bifurcation and 

mode lock, equal to or shorter than the time between mode lock and disruption [3]. 
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