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lon dynamics in turbulent reconnection region in the magnetotalil
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Recent spacecraft observations in the Earth’s magnetotail revealed that both ion and electron distribution functions have not
thermal features, yet our understanding of the acceleration mechanism is limited. In this presentation, we investigate the io
acceleration process under the synergic effect of magnetic turbulence and the chaotic motion of a charged particle with the ma
netic field curvature paramet&i™1.

Since the discovery of the Speiser orbit, ion dynamics in the magnetotail has been studied in diverse magnetic field configure
tions, e.g., a one-dimensional Harris model. It is found that the motion of charged patrticle is contradeebhye, and chaotic
behavior emerges whefi™1. In addition, it is also reported that the magnetic turbulence observed in the magnetotail contributes
to the production of non-thermal ions.

In this presentation, having these studies in our mind, ion dynamics in the turbulent dipole-like magnetic field is revisited by
using a test particle simulation. Firstly we study the motion of ions in a one-dimensional magnetic field configuration. We inject
ions with the different pitch angle but the same initial curvature parameter ¥&llieand investigate the particle diffusion as a
function of magnetic turbulence. It is found that the ion displacement distribution in the dawn-dusk direction is well approxi-
mated by a power-law function. Furthermore, the power-law index becomes large as increasing the intensity of turbulence. Th
index reaches about -1.8 when the amplitude of turbulence becomes comparable to the ambient magnetic field. In the case o
static magnetic field, the chaotic behavior of an ion makes a certain level of the particle diffusion, but it is difficult to identify its
spectrum as a power law. Next we study ion dynamics under a two-dimensional topology of magnetic reconnection. Based o
the test particle simulation performed in the dipole-like magnetic field geometry, we inject Maxwell distribution into Lobes and,
then, obtain distribution functions in the reconnection outflow regions. We will discuss the nature of non-thermal acceleration in
the turbulent reconnection region based on our understanding of the one-dimensional study.
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