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ABSTRACT

There are charged particles that are accelerated by solar storms. These are
called Solar Energetic Particles (SEPs). When SEPs come near Earth, they can
affect telecommunications, astronauts, etc., these effects are called “space weather
effects.” SEPs can come near Earth by moving along the Interplanetary Magnetic
Field (IMF). The IMF is dragged out from the Sun by the solar wind. Since the
solar wind is highly turbulent, the IMF is turbulent as well. Matthaeus, Goldstein
& Roberts (1990) proposed a two-component magnetic field to model the turbulent
IMF. Understanding how charged particles move along the IMF is beneficial for
describing some transport phenomena and the model is useful in achieving this
understanding.

In this work, charged particle motion was traced in the turbulent magnetic
field. A program to trace charged particle motion using the Runge-Kutta algorithm
was developed. Charged particle motion was traced by transforming from particle
position coordinates to guiding center coordinates and transforming the kinematic
momentum from Cartesian coordinates to spherical coordinates. Guiding center
coordinates were used because they do not change much as time evolves. The same
information was maintained as when using position coordinates. This procedure
is expected to make the program faster and more accurate than using the particle

position directly.
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