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Figure 1. Examples of measurements of the amplitude of magnetic field fluctuations∣∣∣Ḃ∣∣∣, which is usually used to estimate the NTM island width. Measurements are shown

from various experiments:

a) ASDEX Upgrade

b) DIII-D, reproduced with permission from fig.3 in [2]. Original caption: Stabilization

of an m/n = 3/2 NTM in DIII-D by ECCD. The island width w32 (from Mirnov

analysis calibrated by ECE radiometer) decreases steadily until the marginal condition

at just above twice the ion banana width (2ε1/2ρθi) is reached. Both radial widths are

in centimetres.

c) JET.

The discussion in paper [1] is centred around the optimal method to localise a

neoclassical tearing mode (NTM). Specifically, the authors compare two methods using

the response of the NTM to a nearby Electron Cyclotron (EC) beam, since the closer

the centre of the EC beam is to the centre of the NTM, the stronger the stabilising

effect will be. The paper in question compares the efficacy of using the amplitude of the

NTM (island width, w(t)) or the island width growth rate dw(t)
dt

for a controller. The

paper concludes that using the island width growth rate is both faster and more robust.

However, the comparison is made using a numerical simulation which in this case is

entirely free of noise. A comment is made in the last sentence of [1], indicating that future

studies will consider the effect of noisy measurements on the results presented here. It

is our view that publishing results without considering noise is at best premature, and

at worst misleading, since a wealth of experimental evidence such as the measurements

shown in fig. 1 and reported in e.g. [3, 4, 5, 6] demonstrate that the noise is significant,

with the consensus estimate being approximately 10% of the signal amplitude for a

saturated NTM [7]. The noise is dominated by plasma dynamics, especially ELM,

sawteeth and fishbone activity, and has significant amplitude at high frequencies. Taking

the time derivative to obtain dw(t)
dt

amplifies the high frequency noise component, making

it very difficult to use these signals in a real-time controller. Previous studies [8, 9, 10]

have already addressed the problem of using these noisy signals for exactly the problem of

NTM localisation, and found it to be a major restriction in designing a robust controller.

The noise can be mitigated to some extent by applying a low-pass filter. However,

this inevitably results in a phase shift, while avoiding phase shifts was one of the reasons

given in [1] for favouring the island width growth rate dw(t)
dt

over the island width w(t).

Furthermore, the authors in [1] assume “that the control time interval is small enough so
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that the island width growth rate and the island width space do not vary significantly.”

Discussions in [8, 10] conclude that the control interval should be on the order of 100 ms

in order to minimise adverse effects from the noise. The timescale for NTM evolution

is of the order of 100 ms in these experiments, so also this assumption would be invalid

in a realistic environment at any of today’s experiments. In larger future experiments,

such as ITER, the timescales may be different, but also the characteristic of the noise

may be different. For any controller design claiming robustness, both factors must be

taken into consideration.
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