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Thruster: Two-dimensional PIC Simulation
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We have pursued a research and development of an electrodeless plasma thruster as Helicon Electrodeless Advanced Thru
(HEAT) project. A notable feature in the electrodeless plasma thruster is limitless lifespan of the thruster because of no ero
sion of the electrodes placed outside the plasma region. However, in order to achieve the electrodeless plasma thruster,
electromagnetic field derived by the external electrodes should be excited in magnetized plasmas; subsequently plasmas are el
tromagnetically accelerated, producing the thrust.

In this presentation, we discuss electromagnetic field excitation driven by external current and subsequent plasma acceleratic
by performing two-dimensional particle-in-cell (PIC) simulations. Here, two-dimensional Cartesian coordinates correspond to
axial and radial directions in a cylindrical coordinates of the chamber. We especially focus on ponderomotive acceleration/ior
cyclotron resonance (PA/ICR) scheme for plasma acceleration; then an externally applied frequency is assumed to be near i
cyclotron frequency. We will discuss the electromagnetic field excitation and subsequent plasma acceleration, depending on tt
parameters for plasmas and external current.
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