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Lion roars are short-duration, narrow-band, intense wave emissions observed in the
Earth’s magnetosheath. We describe initial results obtained from a systematic anal-
ysis of more than one year of measurements obtained by the CLUSTER mission.
We use cross spectral matrices of three magnetic and two electric field components
from the STAFF-SA (Spatio-Temporal Analysis of Field - Spectral Analyser) instru-
ment. Based on frequency-time power spectrograms we have manually selected time
and frequency intervals when the Cluster satellites detected lion roar emissions. This
large data set has been processed by the dedicated software (PRASSADCO) in order
to statistically analyze selected time intervals. We then automatically exclude mea-
surements with power spectral densities of magnetic field fluctuations lower that a
predefined threshold from our data set. We also exclude measurements when the as-
sumption of an almost circularly right-hand polarized plane wave is invalid. In the
next step, statistical properties of this reduced data set are analyzed. The ratio of ob-
served frequencies of lion roar emissions to corresponding values of the local electron
cyclotron frequency forms a wide distribution of values below 0.5, with a peak at 0.1
and a median value of 0.16. The spatial distribution of lion roars is investigated in
the entire range of magnetic local times and their localization between the model bow
shock and magnetopause is determined. We also investigate the field-aligned compo-
nent of the Poynting flux of these waves, which, together with the locally measured
magnetic field directions, indicates possible source regions. The fine structure of lion
roar emissions is demonstrated using case studies of high-resolution waveform mea-
surements obtained from the WBD (Wideband Data) instrument.


