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An opportunity to deploy a spacecraft from the Earth-Moon L2 libration point (EML2) would enable 

important scientific research to be performed in a region of Earth’s magnetic environment that deserves 

much further study, the region known as the magnetotail.  Plasma of solar wind origin enters the Earth’s 

magnetosphere and stretches the Earth’s magnetic field into an elongated magnetotail that extends 

many hundreds of Earth radii in the antisunward direction.   The location and dimensions of the Earth’s 

magnetotail fluctuate, but Earth-Moon L2 is well within the frequent position of the magnetotail.  The 

magnetotail plays a crucial role in the interaction of the solar wind-magnetosphere interaction.  The 

magnetotail stores mass, energy, and momentum captured from the solar wind and periodically 

releases it to power geomagnetic substorms and auroral displays.  These events are frequently 

accompanied by the release of vast plasma bubbles, or plasmoids, that move antisunward down the 

magnetotail.  The conditions governing these disruptive events, crucial to understanding space weather 

within the Earth’s environment remain unknown.  Furthermore, the magnetotail is an ideal laboratory to 

study a wide variety of fundamental plasma physics processes, including the microphysics of 

reconnection, the Kelvin-Helmholtz instability, and diffusion.  

Measurements of vector magnetic fields and the energy spectra and velocity vectors of charged 

particles in the plasma can be made by spacecraft deployed near EML2 since many opportunities to 

make in situ measurements of magnetotail conditions would occur.  The spacecraft can be of modest 

size, such as cubesats, and it would be especially useful to deploy a constellation of several spacecraft 

that would maneuver to take positions on similar orbits but separated by several to many Earth radii.  

This would enable researchers to determine the extent and occurrence patterns of the various 

phenomena, hence their significance to the overall interaction and space weather.  No new technologies 

are needed for these instruments.  Their resource requirements are modest.  As mentioned in the 

decadal survey report Solar and Space Physics: A Science for a Technological Society: An Overview 

(National Academy Press, ISBN 978-0-309-31392-6, 2014, page 8), “A key question for future research is, 

What are the interactions and feedbacks that connect the magnetosphere, solar wind, and ionosphere?” 

Answering this question includes understanding the physics of the magnetotail through more 

investigation of it. 

This mission can be performed with a small spacecraft such as a cubesat, with low-thrust propulsion 

such as solar electric ion drive. No requirement of astronaut intervention would be necessary post-

deployment. 

3124.pdfDeep Space Gateway Science Workshop 2018 (LPI Contrib. No. 2063)



 

 

3124.pdfDeep Space Gateway Science Workshop 2018 (LPI Contrib. No. 2063)


