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The abrupt boundary between a magnetosphere and the surrounding plasma, the magnetopause, has long been
known to support surface waves. It was proposed that impulses acting on the boundary might lead to a trapping
of these waves on the dayside by the ionosphere, resulting in a standing wave or eigenmode of the magnetopause
surface. While many potential impulsive drivers exist, no direct observational evidence of this mechanism has
been found to date and searches for indirect evidence have proved inconclusive, leading to speculation that it
might not occur.

Magnetosheath jets (∼ 1RE-scale transient enhancements in the antisunward velocity and density immedi-
ately upstream of the magnetopause) are known to impinge on the boundary causing localised motion/indentations
due to their elevated dynamic pressure and have been suggested as a possible driver of these surface eigenmodes.
By using fortuitous multipoint spacecraft observations during a rare isolated jet, we show that the broadband
impulsive driver excited narrowband oscillations of the magnetopause location as well as magnetospheric ultra-low
frequency waves.

Through comparing the observations with theoretical expectations for several possible mechanisms, we
conclude that the isolated jet excited the magnetopause surface eigenmode – like how hitting a drum once reveals
the sounds of its normal modes. We therefore present the first observations of this long-proposed mechanism,
which should act as a global source of magnetopause dynamics and ultra-low frequency waves that can then drive
radiation belt / auroral interactions and ionospheric Joule dissipation.


