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For over four decades, the origin of plasmaspheric hiss remained an open problem in space
physics. This naturally-occurring, incoherent, electromagnetic wave is found ubiquitously within
the high-density plasmasphere and plumes, is in the frequency range of about 200 Hz to 2 kHz,
and was known since the 1970’s to play a dominant role in scattering energetic electrons in the
inner magnetosphere, thus creating the slot-region between the inner and outer radiation-belts.
Prior to 2008, there were essentially two leading theories for the origin of hiss, either being
attributed to an “in situ” cyclotron instability that would amplify the background noise to
observable levels, or alternatively due to lightning-generated whistlers that would propagate out
into the plasmasphere and merge into an incoherent spectrum. Both theories explained certain
observable features of hiss, and both theories suffered from significant difficulties. However, a
recent theory tied the origin of hiss to a seemingly different wave in the outer magnetosphere
called chorus, but this theory was difficult to test due to a very unique set of observational
requirements. In this presentation, we report on the first observational verification of the theory,
made with the new THEMIS mission, we compare to theoretical predictions, and discuss
implications for radiation-belt research.
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