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A single-harmonic resonant magnetic perturbation (RMP) has previously been utilized to 

study braking, locking and unlocking of the corresponding tearing mode (TM) in EXTRAP 

T2R reversed-field pinch [1,2]. The mode dynamics is described by the combination of an 

electromagnetic torque caused by the TM-RMP interaction, and a viscous torque due to the 

rotating bulk plasma [3]. In EXTRAP T2R the dominant tearing modes are the poloidal mode 

number m=1 and toroidal mode number n≤-12. These modes are typically rotating and are 

recorded by an array of pick-up coils located between the vacuum vessel and the conducting 

shell. In the current work, the EXTRAP T2R control system [4] is utilized to produce an m=1 

multi-harmonic RMP interacting with multiple (m=1, n) tearing modes. To describe the 

dynamics, modelling is expanded to include several modes, similar to the model tested on 

Madison Symmetric Torus (MST) RFP [5]. In MST, due to the saddle coil coverage, the 

RMP spectrum is inherently multi-harmonic in toroidal mode number. However, the control 

system at EXTRAP T2R allows for the selection of the RMP spectrum in toroidal mode 

number. This makes EXTRAP T2R a suitable device to test the effect of both a single- and a 

multiple-harmonics RMP on the tearing modes. For example, applying an RMP with n=-13 

and n=-15 directly affects the corresponding TMs with an electromagnetic torque, while the 

intermediary n=-14 mode is only affected through the viscous diffusion. The versatility of 

the EXTRAP T2R control system may be further utilized in future works to study, for 

example, the mode coupling or the plasma viscosity by tailoring of the applied perturbation 

spectrum.  

 
[1] L. Frassinetti et al Nucl. Fusion 52, 103014 (2012) 

[2] R. Fridström et al Plasma Phys. Control. Fusion 57, 104008 (2015) 

[3] R. Fitzpatrick Nucl. Fusion 33, 1049 (1993) 

[4] A.C. Setiadi, Doctoral Thesis, KTH, Fusion Plasma Physics, Stockholm (2016) 

[5] R. Fridström et al Physics of Plasmas 23 (6), 062504 (2016) 

44th EPS Conference on Plasma Physics P1.137


