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The observation of the Earth’s plasmasphere in extreme ultraviolet from a nano-
spacecraft
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The Plasmaspheric Helium ion Observation by Enhanced New Imager in eXtreme ultraviolet (PHOENIX) onboard EQUi-
libriUm Lunar-Earth point 6U Spacecraft (EQUULEUS) is an ultra-small instrument for observing the Earth’s plasmasphere
from a meridian view. The PHOENIX instrument is a normal-incidence telescope optimized for observing He II emission at
30.4 nm. It comprises an Mo/Si multilayer-coated mirror, an Al/C metallic thin filter, and a 2-D photon-counting device with
microchannel plate and resistive anode. In May 2023, PHOENIX successfully conducted imaging observations of the Earth’s
plasmasphere while EQUULEUS was en route to the Earth-Moon Lagrange point 2, revealing the density structure formed
along the dipole-shaped magnetic field lines. This marks the first instance of imaging the entire Earth’s plasmasphere using
an ultra-small instrument onboard a nano-spacecraft. In this presentation, an overview of the PHOENIX instrument and the
observation results of the Earth’s plasmasphere will be shown. Future applications of PHOENIX for planetary exploration
will also be discussed.



