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A detailed analysis of the fundamental modes of pair ion (PI) and negative-positive-ion (NPI) 

plasmas along with an investigation of nonlinear solitary structures is presented. Effects of 

field-aligned shear flows are also investigated. It is very important to estimate electron density 

in PI and NPI plasmas produced in laboratories to understand their dynamics. It is stressed 

that pure PI and NPI plasmas must fulfil the basic criterion ωpe<< ω+0 (where ωpe and ω+0 are 

plasma oscillation frequencies corresponding to electrons and positive ions). For hydrogen 

plasma it requires ne0< <10
-4

 n+0 and for heavier elements it becomes more stringent. Several 

experiments [1, 2, 3, 4] have been performed to generate pure PI plasmas with fullerenes, 

hydrogen and helium in Japan and NPI plasmas [5, 6, 7} in Q-machine in USA. Lot of 

progress has been made in this direction and electron densities have been reduced up to 

thousand times compared to heavier ions in NPI plasmas of Q-machine, but still the basic 

criterion has not been achieved. A very small percentage of electron density is capable of 

changing the characteristics of these plasmas. Linear and nonlinear dynamics of electrostatic 

and electromagnetic waves are discussed. This investigation will be useful for future 

experiments on PI and NPI plasmas. 
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