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In tokamak operation the control of dangerous MHD instabilities, possibly in r-t scenarios, 

must rely on prompt robust diagnostics of the  state and stability of the system. The set of 

magnetic signals measured  on the outside  of the plasma boundary, based on the Zakharov-

Shafranov,Shkarofsky,Wootton (ZSSW) [1-2] current moments has been always used for 

reliable monitoring of key characteristics of the instantaneous equilibrium condition, such as 

the quantities h, the Shafranov centroid shift, p, related to the thermal energy content, and li 

related to the current profile peakedness. In addition the fast pick up coils monitor the external 

magnetic field fluctuations due to internal MHD activity, however without possibility of 

radial localization of the source. Further ZSSW moments are almost always disregarded and 

their information on finer details of the J profile have not been used to come closer to the 

assessment, for instance, of the evolution of the tearing instability parameter ’. Here we 

explore the potential usefulness of a more complete use of ZSSW moments in association 

with the information from fast B perturbation signals. For clarity we set up an analysis of the 

measurable response to tearing perturbations based on an exact equilibrium model, which is 

an extension of the Soloveev case with the addition of an equilibrium non uniform plasma 

rotation (). Applying the method of inverse equilibrium representation [3], the role of a 

steady toroidal rotation on the effective value of ’ is studied in full curvilinear geometry, for 

the most dangerous (m,n) tearing modes and the, known, stabilizing effect of rotation is 

reviewed. The relation of selected (externally measurable) ZSSW moments with the 

calculated stability index, is mapped for different rotation values. The footprint of the 

stability condition ’<0 on some current multipolar moments [1,2,4] can then identify 

stability boundaries, for different rotation conditions.  This first discussion on an idealized 

exact model is proposed for testing the sensitivity of the method in view of application to 

realistic equilibria, since it relies on few, externally monitorable quantities and very basic 

assumptions on the tearing modes  physics. 
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