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The magnetic topology strongly influences the confinement properties in Reversed Field

Pinches (RFPs). In RFX-mod RFP experiment, for instance, the performance improvement ob-

served by increasing plasma current and operating at medium-low electron density (ne
�
nG �

0 � 3, being nG the Greenwald density) is associated to a spontaneous transition towards a more

ordered magnetic state dubbed Single Helical Axis [1]. Conversely, the presence at the edge of

a chain of poloidally symmetric magnetic islands has been demonstrated to be responsible for

the difficulty to operate at higher density [2]. In this regime, the modifications occurring in the

edge electric field have been related to a quite reproducible phenomenology characterized by

localized plasma-wall interactions, input power increase and edge density accumulation [2].

In this contribution we examine in depth the role of the magnetic topology in the RFX-mod

experiment with a double goal. First, in order to gain insight on the edge dynamics, we present

the direct measurement of the electric field components obtained by the insertion in the vacuum

chamber of an electrostatic probe. We show how the radial position of the edge magnetic is-

lands (that can be externally controlled) modifies the electrostatic properties and how the E � B

velocity field results in a macroscale convective cell-like structure when a helical perturbation

is externally applied. The second part of this contribution has a more operational nature. The

knowledge of the RFX-mod edge features allowed us to develop an experimental technique to

improve the high density regimes performance by exploiting the aforementioned relation be-

tween topology and electrostatic properties. Dedicated experiments have demonstrated that, by

suppressing the edge magnetic islands, neutral particles from the gas puffing injection have a

better penetration and can fuel the plasma core producing peaked or flat density profiles instead

of the standard high density hollow ones. A consequence of particular importance is that this

has been seen to reduce, for the same core density, the input ohmic power needed to sustain the

discharge.
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