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On the spherical tokamak Globus-M/M2 magnetohydrodynamic (MHD) modes that significantly affect the plasma during a discharge were observed (see, for example, [1]). In fact, these MHD modes could lead to a deterioration in plasma confinement, such as the transition from the H-mode back to L-mode, or even to disruptions. One of the most dangerous MHD modes is the neoclassical tearing mode (NTM), which leads to the formation of magnetic islands in the plasma and thus imposes limits on plasma parameters, in particular the plasma pressure. The width and velocity of the formed islands [2] are the key parameters determining the island’s impact on confinement.
Early experiments on Globus-M2 demonstrated that the Doppler backscattering (DBS) method can be used to detect and study NTMs [3]. In particular, this diagnostic can be successfully used to determine their width and localization. On the spherical tokamak Globus-M2, the DBS method was applied together with a series of magnetic probes to study the NTM, which significantly influences the plasma characteristics. At the same time, three multi-frequency DBS systems with 18 to 26 GHz sounding frequencies, 20 to 48 GHz and 50 to 75 GHz [4-5] were used. The use of such systems allowed simultaneous measurements from half of the small radius of the plasma to the separatrix (ρ = 0.5-1.1). In addition to detecting the tearing modes themselves, the DBS method has been used to observe the deterioration in plasma confinement or a turbulence behavior during transition from H-mode.
In this paper, the results of the study of the NTM that lead to a transition out of the H-mode or a disruption on the tokamak Globus-M2 are demonstrated. The results of analysis of data of monitor diagnostics for the purpose of identification of characteristic features of plasma discharge during the development of such NTMs are presented. Their characteristics were obtained, such as their mode numbers, as well as frequency. In addition, the DBS diagnostics determined the area of their localization. The obtained parameters of the MHD mode were compared to reveal the differences between the NTM leading to just the transition out of the H-mode and the NTM leading to the disruption of the plasma discharge. Comparative analysis of the influence of different plasma parameters on the development of different types of tearing modes was conducted.
The work is supported by the Russian Science Foundation (Project No. 18-72-10028). Experiments were carried out at the Unique Scientific Facility ‘Spherical tokamak Globus-M’, which is incorporated in the Federal Joint Research Center ‘Material science and characterization in advanced technology’ of the Ioffe Institute.
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