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Advanced scenarios in ITER aim at plasmas with high pressure, in view of higher fusion 

power production and reduced need for inductive current drive thanks to bootstrap current. 

This leads to a high value of the normalized beta, possibly exceeding the Troyon no-wall beta 

limit, so that ideal MHD modes with a toroidal mode number 𝑛 ≠ 0 may get unstable. If the 

image currents induced in conducting structures are effective in their passive stabilization, the 

so-called Resistive Wall Modes (RWM) arise, i.e. modes growing on a time scale of resistive 

diffusion in conducting structures surrounding the plasma [1]. Depending on the actual 

plasma equilibrium internal profiles, for a given value of normalized beta, several modes with 

different 𝑛 values may be simultaneously unstable; this is common practice in RFP devices 

[2]. In addition, also the axisymmetric (𝑛 = 0) mode may be unstable, corresponding to the 

well-known vertical instability for elongated plasmas. Consequently, in such cases the pattern 

of current density induced in the structures may be the combination of several modes with 

different values of 𝑛. Aim of the present paper is to couple the code KINX [3], providing 

solution for linearized ideal MHD with the capability of treating the X-point, with the 

CARIDDI code [4], able to solve eddy currents equations in 3D geometry, described with a 

volumetric finite elements mesh. The coupled computational tool, obtained with a technique 

similar to [5], hence neglecting plasma rotation and kinetic effects, is used to study an ITER 

configuration with a twofold goal. First of all, in linear MHD, with an axisymmetric wall, the 

evolution of modes with different values of 𝑛 is rigorously independent; conversely, if the 

wall is not axisymmetric, a coupled multimodal evolution may occur even in the frame of 

linear MHD [2]. Secondly, the interaction of the multimodal current density pattern with the 

magnetic field may give rise to sideways forces, one of the major concerns for ITER. 

[1] M. S. Chu and M. Okabayashi, Plasma Phys. Controlled Fusion 52, 123001 (2010) 

[2] F. Villone et al., Phys. Rev. Lett. 100 (2008) 255005  

[3] L. Degtyarev et al., Computer Phys. Commun. 103 (1997) 10 

[4] R. Albanese, G. Rubinacci, Advances in Imaging and Electron Physics 102 (1997) 1–86 

[5] A. Portone, F. Villone et al. Plasma Phys. Control. Fusion 50 (2008) 085004 

47th EPS Conference on Plasma Physics P3.1035


