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In tokamaks, magnetic islands developing as a result of the growth of the neoclassical tearing mode (NTM) have attracted much attention due to the constraints they impose on plasma pressure. Even when they occupy only a small part of the confinement area, magnetic islands have a significant influence not only on temperature profiles, but also on current and rotation velocities profiles. The key parameters determining the influence of the island on confinement are the width and rotation velocity of the formed islands [1]. If the frequency of the magnetic islands is well determined by magnetic probes located outside the plasma confinement area, different diagnostic techniques should be used to determine their width and localization. Work [2] has shown that Doppler backscattering (DBS), also called Doppler reflectometry, can be used as such a method.
On the spherical tokamak Globus-M2, the DBS method together with a series of magnetic probes [3] was used for the study of NTM properties. At the same time, two multi-frequency DBS systems were used, with two sets of probing frequencies ranging from 20 to 48 GHz and from 50 to 75 GHz accordingly. The application of such systems allowed measurements to be made in a wide area spanning from the separatrix to half of the small radius of the plasma. The tearing mode with a 2/1 mode number observed by magnetic probes during the plasma current plateau phase in the form of fluctuations at a frequency of about 10 kHz was also detected in the DBS diagnostic signals at the same time and at the same frequencies. At the same time, such fluctuations were not present on all DBS system channels, but only on those whose cut-off positions were near the magnetic surface q=2. The estimation of the size of the NTM region by means of DBS gives values of the order of three centimetres, which is assumed to be the width of the magnetic island. In addition to the NTM measurement results, the report analyses the causes of the oscillations in the DBS signals and compares the measured magnetic island width with simulation predictions [4].
The work was carried out with the financial support of RSF, project 18-72-10028. The experiments were carried out on the USF "Spherical Tokamak Globus-M", which is part of FCC "Material Science and Diagnostics in Advanced Technologies" (unique project ID RFMEFI62119X0021).
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