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Penetration of external Rotating Magnetic Field (RMF) into cylindrical plasma in the
fluid and particle simulation models
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Electric thrusters, characterized with high specific impulse, are considered to be useful for long-term space missions in oute
space. The specific impulse of these electric thrusters is much higher than that of chemical thrusters. On the other hand, tt
electric thrusters (e.g., ion engine) have electrodes inside, and accelerated particles collide with the electrodes. The performan
of many of the conventional electric thrusters is limited by this electrode wastage. In order to overcome this difficulty, we have
been engaging in the research and development of the next generation thrusters in which electrodes do not contact with tt
plasma directly (the Helicon Electrodeless Advanced Thruster project)[1].

Stable production of a dense and low temperature plasma using helicon waves is well established experimentally [2]. As for th
plasma acceleration, among several different types of schemes we consider, in this presentation we discuss the concept utilizi
the Rotating Magnetic Field (RMF). In this scheme, the transverse magnetic field drives the azimuthal electron current, which ir
turn pushes the plasma via the Lorentz force (i.e., the electron current times the background magnetic field). This concept he
been developed primarily for an application to the plasma confinement in the field-reversed configuration [3]. If the background
magnetic field has a finite radial component, axial component of the Lorentz force is generated, which can be used as a thrust
power [4].

We will show results of numerical modeling of the RMF in a cylindrical plasma, computed by the fluid simulation and also by
the Particle-in-cell simulation using VORPAL. PIC simulation of the FRC is being developed recently [6]. On the other hand,
the PIC simulation of the RMF with application in the electric thrusters is an open issue. We will examine the magnetic field
penetration, azimuthal electron current production, and dependence of these to various plasma and field parameters. Details
the computations will be given in the presentation.
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