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space plasma analyzers.
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In-situ observations using plasma analyzers on board exploration satellites are an important tool for understanding the
behavior of plasma in space. Energy analyzers such as Top-Hat electrostatic analyzers are used as plasma analyzers.

To understand the behavior of the plasma, it is necessary to study the three-dimensional distribution in detail, but as the
energy analyzer has only a two-dimensional field of view, a three-dimensional field of view is obtained either by using the
satellite’s spinning motion or by installing an orbital deflector at the plasma injection point.

While there is a limit to the voltage value that can be applied to a Deflector, there is a similar upper limit to the energy
value of the plasma that can sweep the field of view for most Deflectors in relation to the applied voltage value, which poses
a challenge in ensuring a complete 3-D field of view in the high energy band.

One of the reasons for this is the lack of investigation of the parameters that affect performance and the establishment of a
theory to evaluate performance compared to electrostatic analyzers using spherical polar plates.

Therefore, in this study, we conducted simulations with various pole shapes to theoretically evaluate this deflector
performance, and investigated in detail how the pole shapes affect the performance.

Specifically, the Deflector and energy analyzer geometry was set up in 3-D cylindrical coordinate space, and the Successive
Over-Relaxation method was used to simulate the propagation of potentials. Next, ion trajectories were simulated for this
space using a second-order Runge-Kutta method.

The results show that the performance depends especially on the length L of the deflector and the distance G between the
pole plates.
It was also found that if the L/G ratio is kept constant, the performance is similar without size dependence.
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