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 Plasma sheath has been investigated using a theoretical 

model for Hydrogen negative ion plasma, consisting of 

electrons, positive ions, volume negative ions and surface 

produced negative ions. The structure of a plasma sheath 

formed in front of a low work-function (Caesium coated) 

metallic plate in a Hydrogen negative ion plasma is of 

crucial importance, especially for negative ion based 

neutral beam injector (n-NBI) systems. For such a case, 

volume negative ions are generated within the bulk of the 

plasma through dissociative attachment; while, the 

surface negative ions are produced via the attachment of 

resonantly tunnelled electrons from the coated metallic 

plate with neutral atoms and/or positively charged ions [1]. 

The surface-produced negative ions are considered as a 

primary source of negative ions due to their high 

extraction efficiency [2]. Furthermore, it has been 

observed that in order to make the electrons suitable for 

dissociative attachment, it is necessary to reduce their 

temperature by putting an inert gas (e.g. Argon), into the 

negative ion source in addition to Hydrogen [3]. 

      

         In this work, sheath characteristics are 

investigated highlighting the influence of volume 

electronegativity on the sheath profiles. The study goes 

further to investigate the effect of Argon addition on the 

production of surface negative ions [4]. In addition, the 

effect of ion-neutral collisions is highlighted. Since the 

production of surface negative ions depends on the 

incoming flux of positive ions and neutral atoms towards 

the metallic plate, ion-neutral collisions play a critical role 

on the sheath formation. It is observed that ion-neutral 

collisions have a diminishing effect on the ion velocity 

and ion impact energy at the wall. Consequently, it affects 

the production of surface negative ions [5]. 
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