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SS-520-3 Observation of Plasma Particles in the Cusp Region
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In the terrestrial magnetosphere, plasma particles with a wide energy range from &lt; 1eV to MeV exist simultaneously. These
particles are generated and/or transported via interactions with plasma waves. These ions in the cusp region are often obsen
to be accelerated, heated and flowing out of the magnetosphere. However, acceleration and transport processes of these parti
are still unknown.

We will launch SS-520-3 sounding rocket from Svalbard in order to understand the acceleration mechanism of escaping ion
from ionosphere in the cusp region. SS-520-3 will be launched near the winter new moon in 2017 targeting the dayside cus
region aiming to reach over 800 km. In this experiment, EISCAT radar observation from the ground and optical observation will
be simultaneously made.

In this rocket, &quot;Low-energy ion instruments: LEP - EISAi&quot;, &quot;Low-energy electron instruments: LEP -
EISAe&quot;, &quot;Low-energy ion mass analyzer: IMS&quot; and &quot; Thermal and supra-thermal ion analyzer: TSA&quot;
are onboard in order to observe low energy (1eV/q “several keV/q) plasma particles escaping from ionosphere.

LEP is a top-hat type electrostatic analyzer, which can measure both ions and electrons by switching the polarity of the higt
voltage applied to the analyzer.

TSA and IMS are energy mass spectrometer combining a top hat type electrostatic and a time of flight mass spectrometer. S
520-3 will be the first opportunity to flight verify TSA's functions such as an extension from rocket/satellite body and a control
of analyzer potential that is quite important in the future thermal and supra-thermal ion observation by spacecraft.

We will also try to decide the energy flow between plasma waves and plasma particles by conducting direct observation o
wave particle interaction using TSA-IMS and low frequency wave analysis system (LFAS) as Wave-Particle Interaction Analzer
(WPIA). The heating and acceleration mechanism of the particles by the wave which leads to the outflow of the ionized atmo-
sphere particles will be studied from the in-situ data obtained by this experiment.

In this presentation, we will show the outline and the test results of the plasma particle sensors as well as the current progre:
in the preparation of the rocket flight.
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