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Introduction:
What Are the Oxygen lon Cyclotron Harmonic Waves?
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Our Objective:

Oxygen ion Cyclotron Van Allen Probes
Harmonic waves (OCH)
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Global Statistical
distribution wave properties

Credit: NASA

Criteria of OCH waves:

* The frequency of the first harmonic is to be between 0.1Q,+ and 4Q,+(= Qp.+)
« At least 2 obvious harmonics of both electric and magnetic components

« At least one of the electric or magnetic components has higher harmonics

«  Minimum power threshold of 0.01 nT?/Hz



Example Event of Oxygen lon Cyclotron Harmonic Waves
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Ring current O* increased

» Ring-like partial shell distribution
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Wave amplitude tends to increase
with decreasing L value



Summary

We present the first statistical survey of the oxygen ion cyclotron harmonic waves in
the inner magnetosphere detected by Van Allen Probes throughout the mission from
November 2012 to July 2019:

« We found a total of 104 events. Waves occurred in a wide L range (2 < L < 6) and across all
MLT.

« Over 50% of the events were observed just outside the plasmapause.
* Af/f o+ is larger than 1 for most events, especially the ones observed at L > 5.
« The wave amplitude varies from ~ 0.1 to several nT.

« The spatial distribution of wave events varies under different levels of geomagnetic activity.
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