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The three flybys of Mercury by the MErcury Surface, Space ENvironment, GEochemistry,
and Ranging (MESSENGER) spacecraft occurred on 14 January 2008, 6 October 2008, and 29
September 2009. Quasi-periodic (~20-30-s period) oscillations were observed near closest
approach (CA) to the planet on MESSENGER’s second Mercury flyby (M2), during which the
interplanetary magnetic field (IMF) was steadily southward. In contrast, no such oscillations
were observed near CA during the first Mercury flyby, which occurred during steadily northward
IMF. No data were taken near CA during the third flyby, a period marked by intermittent
northward and southward IMF during which strong loading and unloading of magnetic flux was
observed in the magnetotail. The quasi-periodic oscillations observed during M2 were strongly
compressional, with a fractional change in magnetic field magnitude, AB/B, of ~3%. The
oscillation period was near and above the local Na* cyclotron period, and these oscillations were
strongly linear, with ellipticities near zero. We assess whether this low-frequency oscillation was
more likely the result of Na® pickup-ion instabilities, Kelvin-Helmholtz waves on the
magnetopause, or quasi-periodic intense reconnection events in the magnetotail.



