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Abstract: The study explores the potential 

formation and characteristics of relaxed 

structures in multi-ion magnetized plasmas, 

comprising heavy ions, light ions, and 

inertia-less electrons. By employing vortex 

dynamic equations with current density, the 

system relaxes to triple Beltrami states. 

Solutions for the relaxed states are 

determined in two scenarios: a simple slab 

geometry and a slab geometry with an 

internal conductor. The influence of 

Beltrami parameters and density ratios of 

plasma components on equilibrium structure 

formation in both geometries is investigated. 

Additionally, we emphasize the 

equivalences between these geometries. 

This investigation holds significance for 

understanding relaxed structures in various 

astrophysical phenomena, including solar 

wind, Earth's ionosphere, near-Earth plasma 

sheet, upper ionosphere, and Saturn, as well 

as in laboratory plasmas with two positively 

charged ions of different masses. 

Furthermore, this research contributes to 

elucidating the underlying physics of 

relaxed structures, which are observed in 

celestial bodies like Jupiter's magnetosphere. 
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Plot of the magnetic field (B) for density ratio = 

0322and = 0677for simple slab geometry. 

The scale parameters are λ1 = 20363, λ2 = 

479852 + 1444 , and λ3 = 479852-1444 . 


