Observations of Suprathermal Electrons in Mercury’s Magnetosphere During the
Three MESSENGER Flybys

George C. Ho', Stamatios M. Krimigis" ?, Richard D. Starr®, Robert E. Gold*, James A.
Slavin®, Daniel N. Baker®, Brian J. Anderson®, Ralph L. McNutt, Jr.}, Larry R. Nittler®,
and Sean C. Solomon®

! The Johns Hopkins University Applied Physics Laboratory, Laurel, MD, USA

2 Academy of Athens, Office of Space Research and Technology, Athens, Greece

® Physics Dept., The Catholic University of America, Washington, DC, USA

* Heliophysics Science Division, NASA Goddard Space Flight Center, Greenbelt, MD, USA
> Laboratory for Atmospheric and Space Physics, University of Colorado, Boulder, USA

® Dept. of Terrestrial Magnetism, Carnegie Inst. of Washington, Washington, DC, USA

In 2008 and 2009 the MESSENGER spacecraft flew by Mercury three times and made the
first direct observations of Mercury’s magnetosphere in the more than 30 years since the Mariner
10 encounters of 1974-75. The Energetic Particle Spectrometer (EPS), one of two sensors within
the Energetic Particle and Plasma Spectrometer (EPPS) instrument that measures electrons from
~35 keV to 1 MeV and ions from ~35 keV to 2.75 MeV, saw no increases in particle intensity
above instrumental background (~5 particles/cm?-sr-s-keV at 45 keV) at any time during the
three magnetospheric passages. Even though the MESSENGER Magnetometer documented
several substorm-like signatures (tail loading) during the third flyby (29 September 2009), EPS
measured no energetic ions or electrons above instrument background for the inbound portion of
the flyby. In Earth's magnetosphere, substorm events produce powerful particle acceleration
bursts that appear to be absent at Mercury under the conditions witnessed by MESSENGER to
date. MESSENGER’s X-Ray Spectrometer (XRS) detected the presence of low-energy (~10
keV) electrons impinging on its detectors during each of the three flybys. We conclude that such
suprathermal plasma electrons below the EPS energy threshold probably caused the
bremsstrahlung and filter fluorescence seen by XRS.



