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Equilibrium effects on the structure of magnetic islands is an important and fundamental 

research for the usage of the D magnetic topology as a divertor concept, so-called island 

divertor, in magnetically confined fusion devices. Here, the equilibrium effect is defined as 

the plasma self-consistent responses to the change of the magnetic topology, and it is an 

equilibrium solution of the interactions between the plasma with a finite pressure gradient and 

magnetic fields induced by the external coils and the plasma current. In both tokamak and 

stellarator plasmas, the formation of magnetic islands can cause a redistribution of plasma 

current and modification of the plasma pressure profiles. In a high-beta plasma, where the 

equilibrium effects are stronger, the structure of magnetic islands can differ significantly from 

the simple vacuum assumption, and its impact on the plasma transport should be considered.  

To investigate the plasma equilibrium effects, the fully-D MHD code HINT is applied. 

This code solves a D equilibrium as a resistive steady state using the relaxation method. The 

results of HINT calculation indicate that an additional ergodisation zone around the magnetic 

island appears in the high beta plasma, which may be caused by the high-order harmonic 

perturbations from the redistribution of plasma current. Furthermore, a statistical comparison 

of the distribution of field lines in certain length intervals shows clear differences in the island 

divertor configuration. Specifically, the number of field lines with short connection lengths (a 

few hundred meters) around the X-point of the magnetic island is increased, while the 

vacuum modelling shows a larger fraction of field lines at higher values. The change of 

magnetic island structure seriously affects the heat and particle transport, and then impacts the 

performance and stability of the divertor. 
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