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Various satellite observations reveal that most of the space and astrophysical environments 

possess superthermal particles whose velocity distribution functions are far deviated from 

Maxwellian distribution and are found to obey non-Maxwellian distribution such as 

Kappa-distribution [1].  The presence of an ambient magnetic field in such plasma 

environments introduces anisotropy in velocities of charged particles and a single species of 

particles are found to have two different temperatures (parallel and perpendicular to the 

direction of magnetic field). Hence, one must consider the issue of thermal anisotropy while 

dealing with Kappa-type distributions. The dynamics of charged particles can be well-fitted by 

anisotropic bi-kappa distribution [2]. A number of authors have investigated various types of 

nonlinear waves and structures such as solitons, double layers, shocks etc. in space plasmas 

having particles obeying isotropic Kappa-distribution [3]. Many investigations have also been 

reported while considering two temperature ion/electron populations. However, none of the 

investigations have been performed while taking the bi-kappa-distribution function into 

consideration. Our aim is to observe the effect of considering anisotropic kappa distribution 

modified by the presence of magnetic field on the study of nonlinear structures in plasmas. The 

findings of this investigation may open a new paradigm for study of nonlinear structures in 

space environments where the presence of ambient magnetic field is inevitable and thus, the 

effect of magnetic forces on distribution functions of charged particles must be taken into 

consideration. 
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