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Disruptions are unavoidable in current Tokamaks and accurate and reliable predictions are a prerequisite to
any mitigation strategy. Therefore the most recent efforts in data analysis and machine learning have concen-
trate on the one hand on improving the success rate of predictors and on the other hand on developing tools
which can help in the understanding of disruption physics. The best performing predictor for JET is APODIS,
which has been trained and tested, in a 24 dimensional space of features (all available in real time), using hun-
dred of shots selected among more than 8400 discharges analysed using high performance computation tools.
In the campaigns (C24, C25, C27a) with good quality signals and without the use of magnetic perturbation
for ELM mitigation, not included in the training set, the success rate of the predictor is higher than 90% 35 ms
before the disruption (for a rate of false alarms of a few percent). The following developments of this line of
research will involve the optimisation of the learning rate.
The prediction of the type of disruption is in its turn a fundamental aspect to optimise mitigation strategies.
The predictors of the complexity of APODIS can reach very good performance but their results are quite dif-
ficult to relate to physical theories of disruptions. Tools of higher interpretability are required to explore the
operational space and investigate the physics (even at the price of reduced performance in terms of prediction
accuracy). The adopted data driven approach consists of trying to determine whether the relevant informa-
tion lies on an embedded, possibly non-linear, manifold within the higher-dimensional space. If this proved
feasible, the data could be represented well in a low-dimensional subspace and more effectively analysed to
extract information about the physics of the disruptions and their precursors. To this end, recently, dimen-
sionality reduction and manifold learning methods have been successfully investigated, using various tools
ranging from Data Tours to Principal Component Analysis and Self Organising Maps (SOM). In particular us-
ing SOM it has been possible to map seven non dimensional parameters in a way that the disruptive and non
disruptive regions of the operational space are quite separate. This is quite promising for the understanding
of disruptions and cross machine comparison.
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