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The TCV tokamak has developed steady-state fully non-inductive scenarios with internal transport barriers, high bootstrap fraction and reverse magnetic shear profiles. However no direct measurements of the current density profile are available. Therefore it is proposed to use the fast diagnostics and tomographic systems available to measure and identify MHD modes and islands in order to constrain the reconstructed or simulated current density profile in discharges where MHD modes are observed. This requires a detailed characterization of the properties of the measurements, experimental analysis and comparison with theoretical predictions. This work will also provide key information on the modes limiting the plasma performance in advanced scenarios and their role in the barrier formation.

The extensive set of diagnostics available to study MHD modes in TCV is ideal for the purpose of constraining the q-profile. It includes a SXR tomographic system which allows the determination of 2D structures with relatively high m/n values; the DMPX system has typically 4 times better spatial resolution with 64 channels, and can be digitized as fast as 100kHz. A set of toroidal magnetic coils, that allows the detection of high n-mode numbers, and a fast bolometer also provides valuable information regarding the location and character of modes. 
In this paper we present preliminary results obtained with BOSMAM (BOlometer-Sxr-MAgnetic-Mpx), an analysis tool developed to combine the set of MHD data to provide localization of resonant surfaces displaying MHD activity. In addition, we present the results of a systematic comparison of MHD modes observed and the q-profile obtained with the equilibrium reconstruction code LIUQE, starting with standard monotonic and reverse shear discharges.
