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Comparison between High-Latitude Pi 2 Pulsations Extracted by ICA (Independent
Component Analysis) and AKR
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Pi 2 pulsations, impulsive hydromagnetic oscillations with periods of 40-150s, are known as to occur globally in the magne-
tosphere at the onset of magnetospheric substorms. From the long-term accumulation of the observational facts, Pi 2 pulsatio
observed on the ground consist of several different mode oscillations. Low-latitude Pi 2 pulsations can be explained by plasma:
pheric cavity resonance. On the other hand, high-latitude Pi 2 pulsations consist of different modes.

ICA is one of the multivariable analysis techniques and the method for finding underlying factors or components from multi-
dimensional statistical data. It started to be used in 1990s in the field of signal processing and has been successful in resolvir
observed mixed signals, including brain imaging data and voice signals. With ICA, it is presumed that the observed signals
formed by linear mixing, and the mixing system is unknown. The source signals assumed non-Gaussian and statistically inde
pendent of each other. We applied ICA to analyze the wave characteristics of Pi 2 pulsations observed at CPMN stations ar
found that high-latitude Pi 2s are superposition of components that appeared locally at high-latitude and cavity-like oscillations.

In this study, we focused attention on the component that appeared locally at high-latitude and then compared that with AKF
(Auroral Kilometer Radiation) observed by Polar satellite. AKR is bursty radio waves of the highest frequency (300-800 kHz)
generated by auroral zone plasma and it is also well accepted as a good indicator of substorm onset. As a result, we found th
high-latitude Pi 2 pulsations and the sharp enhancement of AKR occurred simultaneously.
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