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Abstract

A top-hat electrostatic analyzer (THEA), well-developed charged particle analyzers
for small satellites, will be adopted to cube satellites, which are made out of multiple
10x10x10 cm cubic unit. Many cube satellites carrying the same THEA can be launched
and measure distribution functions of charged particles in different locations in space at the
same time because of the much lower cost of building cube satellites. It enables us to have
a better understanding of the distribution functions of the charged particles in the whole
space. For an ideal THEA consisting of two concentric spheres that can be fit in a cube
satellite. Different voltage are given to two shells so that the trajectories of charged
particles entering the analyzer are bent by the electric field. Only those particles with the
radii of circular motions that match the average curvature of the shells reach the detector
located at the bottom of the analyzer. The electric fields in THEA will be calculated by
solving the Laplace’s equation using Gauss—Seidel method. Trajectories of charged
particles with different energies will be simulated using 4™order Runge-Kutta method. A
real THEA with collimator and other features will be simulated in the future. Key factors
such as the opening of the collimator and the shell electrode voltage, etc., will be optimized
via simulations. The results of zeroth-order estimation, simulations of charged particles

trajectories in THEA will be given.
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