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One of the most important problems in the simulation of negative ion extraction is related to the 

injection conditions at the source plane (the extracted current strongly depends on the source 

condition) and to the fact that up to now only a single aperture has been resolved [1-3]. At the 

same time, full scale source simulations have shown the importance of plasma dis-homogeneity 

along the extraction grid (y-direction) due to the presence of the magnetic filter but without the 

possibility of solving the transport and extraction of negative ions through the single aperture 

(low grid resolution) [4] For this reason, a 2.5D PIC-MCC model of the full scale ITER-relevant 

negative ion source has been developed keeping the single grid cell small enough to resolve in 

detail the extraction dynamics till the EG grid. Results (see Figs. 1 where the plasma potential 

and electron density structures in the expansion and extraction regions have been reported) have 

shown the complex electron dynamics through the magnetic filter and the strong coupling 

between expansion and extraction regions determining different boundary conditions at the 

entrance of every extraction aperture.  
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Fig. 1 – (a) Map of (a) electric potential φ(V) and (b) electron density ne(m-3) in the {y,z} plane 

in the expansion and extraction regions. The driver region is on the left, not simulated. 
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