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         It is now established that when the magnetic pressure is significant as compared to the 

plasma pressure in a magnetized plasma, charge separation may result in a balance between 

nonlinearity and dispersion effects leading to the formation of localized kinetic Alfven (KA) 

modes in the kinetic regime. Kinetic Alfven waves (KAWs) play an important role in energy 

transport in various Space and astrophysical plasma environments [1,2].  

In this study, we have investigated the mechanism for formation of kinetic Alfven waves 

in a low-β, magnetized plasma, comprising of positively charged ions and superthermal cold and 

hot electrons. The Sagdeev pseudopotential method has been employed to model the behavior of 

KA pulses in the moving frame. The existence of either compressive or rarefactive solitons 

propagating at sub- and super-Alfvenic speed is shown. The role of relevant parameters, such as 

electron superthermality (measured via the kappa index for the electrons), the plasma beta 

parameter, the direction of propagation (with respect to the magnetic field), the pulse speed,  the 

ion-to-hot-electron temperature ratio and their impact on the characteristics of KA modes is 

investigated. Our study may be helpful in understanding the formation and dynamics of nonlinear 

wave structures observed in Space and astrophysical plasma environments. This study is also of 

relevance with kinetic Alfven waves observed in Saturn's magnetosphere [3],  where two 

temperature superthermal electrons, along with positive ions such as H
+

 , O
+
 , OH

+
,  H2 O

+
 and N

+
 

coexist, with densities varying across different radial distances.  
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