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We study how an external magnetic field affects ion-acoustic double layers (DL) in a plasma with adiabatic ions and two electron populations, using the Sagdeev approach.
Results show that stronger magnetic fields and oblique propagation suppress DL amplitude and width and shift the critical Mach number. This reveals how geomagnetic-field
effects constrain DL formation and particle acceleration in space environment.

1.) Introduction 3.) Numerical Results and discussions

Electrostatic double layers are key structures responsible for charged-
particle acceleration in space plasmas [1, 2]. In this work, we study the
effect of magnetic field on the formation and Properties of lon-Acoustic

The plasma parameters were selected from the data provided in Refs. [2, 4].

Double Layers in Space Plasmas in a magnetized plasma composed of 1.7

cold positive ions and two populations of nonextensive electrons by the

Sagdeev analysis. M |
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2.) Basic Equations I

Using the fluid equations, the normalized basic equations of ion-
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acoustic double layer in the considered plasma medium are [1, 3]:
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Also, the normalized cold and hot electron densities are: 20x10° F
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pseudopotential approach, which preserves the complete complexity 8.0x10° : - : ) ) )
of the localized nonlinear structures. In the analysis, each dependent 00 02 04 06 08 10 12 1.4

¢

Fig. 2: Effect of magnetic field Q on the IADLs.

variable in Egs. (2)-(5) is transformed into a single independent
variable in a moving frame of reference, denoted by §, where § = aX
+BY —-Mr (where M is the normalized pulse propagation velocity,

. . . . . 4.) Conclusion
and a, B are the direction cosines along the x and y directions,

respectively; thus, a2+p2 = 1). Using fluid model and numerical methods, effect of magnetic field on the

properties of IADLs in a magnetized plasma with nonextensive electron
Integrate Eqgs. (1)-(4) by using appropriate boundary conditions for species was investigated. It was shown that the normalized pulse propagation
localized perturbations, we obtain the Sagdeev equation: velocity decrease by increasing the nonextensive index of electrons. Also, it
was found that the magnetic field only affects the width of IADLs and it does

not have any effect on the amplitude of them.
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