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Single Helical Axis (SHAx) states [1]  are the self-organized helical RFP states developing at 

high plasma current in RFX-mod discharges and characterized by the dominance of both the 

(m,n)=(1,7) and the (m,n)=(0,7)  modes due to a toroidal coupling in the MHD spectra. During 

SHAx states the plasma-wall interaction (PWI) appears to be regulated by a rotating m=1/n=7 

helical pattern, but a crucial role is also played by the m=0 islands and by their phase relation 

with the m=1 dominant mode. The m=0 islands arise at the edge due to the presence of the 

toroidal field reversal q=0 surface and display a similar n=7 periodicity which determines the 

properties of the Scrape Off Layer. In particular, previous studies [2] suggest that PWI is 

toroidally peaked in correspondence with the maximum of the helical deformation, whereas on 

the poloidal plane the PWI seems to be larger in correspondence of the internal equatorial plane, 

where the dominant m=0/n=7 and m=1/n=7 modes are in phase.  

Experiments have been performed varying both the m=0 island amplitude and the phase 

relationship between the dominant modes to actively modify the edge topology and the associated 

pattern of the PWI. Using the feedback control system, non-zero boundary conditions (BCs) [3] 

have been applied on the dominant modes with the idea that external harmonic amplitudes can 

affect the island amplitudes and therefore the Scrape Off Layer properties. Similarly, different 

phase relations between the m=1/n=7 and the m=0/n=7 modes have been externally imposed in 

order to study the possible effect on the PWI distribution on the poloidal plane.   

In this contribution we analyze the relation between edge magnetic topology and global plasma 

parameters with special attention to the role of the m=0 islands by considering a set of discharges 

in which non-zero BCs were applied. We will show the effect of non-zero BCs on the island 

amplitudes and on the global plasma parameters.   
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