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RESEARCH AREA

My main research area is that of stability and control of Magnetohydro-
dynamic (MHD) global instabilities in fusion relevant plasmas. Rang-
ing from real-time control of the magnetic boundary to the physical
mechanisms that trigger and affect the most disruptive plasma instabili-

ties. Understanding the interaction between the plasma and 3-dimensional

electromagnetic boundaries is a key topic to achieve stable operation
of a fusion experiment. On the RFX-mod device this electromagnetic
boundary can be fine tuned thanks to a state-of-the-art active coil sys-
tem. Some specific topics I have addressed are: multi-modal RWM con-
trol with varying coil number and geometry, improvement of the vac-
uum magnetic field spectrum through actuator decoupling, compensa-
tion of broken or deactivated coils with simple and real-time applica-
ble strategies. Another aspect of my work deals with the stability prop-
erties of Advanced Tokamak scenarios, with reference to the JT-60SA
experiment in particular (Naka, Japan). I carry out studies to under-
stand RWM physics in high pressure plasmas with the MARS-F/K lin-
ear MHD codes. In particular, I investigate the physical mechanisms
that can lead to stabilization of global MHD modes, usually through
mode-particle interactions. Linear MHD stability is also useful when
coupled with external control fields to assess the so-called plasma re-
sponse to such perturbations. This response can be used to optimize
control strategies that imply the use of external coils. An important ap-
plication of such strategies is that of correcting error fields that alter the
magnetic conﬁguration.
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