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Future formation-flying magnetospheric satellite mission SCOPE / Cross-Scale
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A formation flight satellite mission &quot;SCOPE&quot; has been studied aiming at launching in 2015. &quot;SCOPE&quot;
stands for &quot;cross Scale COupling in the Plasma universE&quot;. The main purpose of this mission is to investigate the
dynamic behaviors of plasmas in the Terrestrial magnetosphere that range over various time and spatial scales. The SCOI
mission is designed such that observational studies from the new perspective, that is, the cross-scale coupling viewpoint, a
enabled. The orbit is so designed that the spacecraft will visit most of the key regions in the magnetosphere, that is, the bo
shock, the magnetospheric boundary, the inner-magnetosphere, and the near-Earth magnetotail. The key issues are (1) n
for high-time resolution electron measurements and quantitative wave field measurements at electron scales, (2) need for fi
coverage over the energy range of interests with mass spectroscopy, (3) the powerfulness of the formation flying observation
and (4) need to resolve more than one-scale at a time. The basic idea of the SCOPE mission is to distinguish temporal and spat
variations of physical processes by putting five formation flight spacecraft into the key regions of the Earth’s magnetosphere
The formation consists of one large mother satellite and four small daughter satellites. Three of the four daughter satellite:
surround the mother satellite 3-dimensionally maintaining the mutual distance that ranges between 5km and 5000km (variable
The fourth daughter satellite stays near the mother satellite with the distance between 5km and 100km. By this configuratior
we can obtain both the macro-scale and micro-scale information about the plasma disturbances at the same time. The daugh
satellite that stays within 200km mainly observes magnetic field, electric field and plasma waves. It has the spin axis parallel tc
the ecliptic plane. Together with the electric field measurements by mother satellite that has the spin axis perpendicular to th
ecliptic plane, accurate three-component measurement of the electric field is realized. Highly resource-demanding high-time
resolution measurements are realized by concentrating available resources to the mother satellite. It is essential for the daugh
satellites to be as small, and as light-weight as possible while maintaining the high performance.

So far the SCOPE mission has been considered as an independent JAXA mission. However, the more formation flight satellite
we have, the more scientific results we can expect. Recently, esa is considering the &quot;Cross-Scale&quot; mission with mor
than ten identical formation flight satellites whose scientific target is quite similar to that of the SCOPE mission. The expected
launch period of Cross-Scale and SCOPE is nearly the same. Since itis clear that the joint SCOPE - Cross-Scale mission has qu
a number of merits for both JAXA and esa sides, we are going to proceed with the negotiations for the international collaboratior
between SCOPE and Cross-Scale in the future.
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