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 Space charge compensation (SCC) is a typical phenomenon of ion beam physics [1]: the beam 

space charge is compensated for by accumulating, in the beam potential well, charges having 

opposite polarity, usually generated by collisional processes.  

In this paper we investigate the case of the drift of a H- ion beam, in a bi-dimensional 

approximation of the NIO1 negative ion source [2]. H- beam ion transport and plasma formation 

are studied via particle-in-cell simulations. Differential cross sections are sampled to determine 

the velocity distribution of secondary particles generated by ionization of the residual gas 

(electrons and slow H2+ ions) or by stripping of the beam ions (electrons, H, H+). The 

simulation includes three beamlets of a horizontal section, so that multibeamlet space charge and 

secondary particle diffusion between the three separate generation regions are considered.  

Simulations show that the beam space charge is effectively screened by the secondary plasma, 

with a characteristic time for potential compensation around 3µs in agreement with theoretical 

expectations. As expected in the case of negative ions, a slight overcompensation of the electric 

potential is verified. Effects on the beamlet emittance are discussed.  
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