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The LTT at Earth spans the altitude range of about 90km to 200km. These altitudes do not lend
themselves easily to exploration by neither balloons nor orbiting spacecraft. As a consequence,
only few in-situ measurements from the region exist, provided by sounding rocket campaigns
and a few low-dipping Atmospheric Explorer missions in the 1970s. This has left a critical need
for simultaneous and co-located measurements of comprehensive sets of physical parameters
to characterize both the neutral and plasma constituents. Such observations with extensive
coverage in time and space are crucial to advancing our understanding of the energetics, dy-
namics, and chemistry of this complex region of the Earth’s atmosphere. Not all observables
are accessible through remote sensing so novel approaches and technological solutions are called
for to obtain the needed in-situ measurements.

Over the last decade, small spacecraft systems have proven their capability to provide some
of these observations. Miniaturized instruments for electric and magnetic fields as well as for
plasma and neutral gas densities, composition, and winds have been developed and proven in
space along with a large number of small satellite systems. Huge progress is also seen in the
development of small satellite technology in support of large constellations. This paper will
review some of the main developments and discuss their relevance and potential for exploration

of the LTI.



