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A short period Pc3 magnetic pulsation possibly caused by a Lamb wave and plas-
maspheric cavity resonance
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Low-altitude satellites such as Champ and Swarm and ground-based magnetic field observations often detect compres-
sional Pc3 (period 10-45 sec) or Pc4 (45-150 sec) pulsations at mid- and low-latitudes during high-speed solar wind. These
have been discussed in relation to a duct propagation between the magnetosphere and plasmasphere of magnetosonic waves
generated by upstream waves or by changes in dynamic pressure of the solar wind, magnetospheric cavity resonance, and
field-line resonance (Heilig et al., 2007; Sutcliffe et al., 2013; Balasis et al., 2015; et al.). Based on correlation analysis with
solar wind parameters, it is believed that these originate from the solar wind, but we report that a peculiar Pc3 pulsation was
observed by the Swarm satellites that may have been caused by the Lamb waves generated by the Tongan undersea volcanic
eruption on January 15, 2022. The difference between this and the usual Pc3 pulsations observed at low and mid-latitudes
is its spectral distribution, where the spectal density usually peaks between 20 and 30 sec, but in the example observed on
the dayside orbit around the time when the Lamb waves are estimated to have passed, the spectral density peaks below 20
sec and is small in the periods of 20 sec or more. In order to confirm the existence of an event with a spectral density and
distribution characteristic similar to this or more prominent than this, all orbits of Swarm-A, -B, and -C passing through the
region of 10-14 MLT, *+ 45 MLat from 2014 to April 2022 were searched, but no examples were found other than this event.
The solar wind on January 15, 2022 was turbulent at high speed, so the possibility that this was the cause of the Pc3 cannot
be completely denied, but the solar wind on this day was not particularly turbulent at high speed, and the timing coincides
with the estimated time when the Lamb waves reached the longitude of the satellite orbit, so this phenomenon is likely to
be related to Lamb waves. One possible explanation for the shift of the spectral peak toward the short period side is that
the daytime plasmasphere may be trapping or resonating magnetosonic waves generated in the ionosphere. In other words,
magnetosonic waves injected from the ionosphere may be reflected at the plasmapause, where the phase velocity is large, and
waves with a period of about 10-20 seconds may be captured or resonate in the plasmasphere, resulting in large amplitude and
short period Pc3 waves observed by the Swarm satellites. The cavity resonance in the plasmasphere has been investigated in
detail, for example by Fujita and Itonaga (2003), to explain the characteristics of Pi2-type pulsations injected from nightside
magnetosphere. Here, we also consider the injection of waves from the ionosphere, which originates from the daytime lower
atmosphere.
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