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Pc3 geomagnetic pulsations excited by earthquakes
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Lamb waves generated by the January 2022 Tongan undersea volcanic eruption are believed to have excited large amplitude
and short period Pc3 geomagnetic pulsations in the dayside plasmasphere (Iyemori et al., 2025). Similar increases in power
spectral density in the Pc3 frequency band were observed 10-20 minutes after large earthquakes (M>6.5) occurring on land
during the daytime (10-14 LT) at least in five of the ten earthquakes that met the above criteria that occurred between 2014
and 2025. During large earthquakes, seismic motions thought to be surface waves with a period of 10-30 seconds propagate
far away, causing slight fluctuations in the orientation of magnetometer sensors, resulting in apparent Pc3-like fluctuations.
Therefore, it is necessary to distinguish these from natural Pc3 phenomena. In this study, we not only examined magnetic
field fluctuations before the arrival of seismic waves using seismometer data, but also calculated one second resolution total
magnetic field, which is independent of sensor orientation, by taking the square root of the square of the three components
of one second resolution magnetic field observation data. This analysis can avoid the influence of magnetometer sensor
vibrations due to seismic waves. In some cases, we also compared the data with magnetic field observation data from the
Swarm satellites. Because Pc3s frequently occur in the daytime, the possibility that the timing of the earthquake coincided
with a solar wind origin Pc3 event cannot be ruled out. However, the average results of the 10 cases examined show that the
spectral density increases approximately 20 minutes after the earthquake, suggesting that acoustic waves generated by the
earthquake may have induced currents in the ionosphere and injected magnetosonic waves into the plasmasphere, exciting
Pc3 waves by a cavity resonance. The spectral density increase is not as broad as in the 2022 Lamb wave passage and tends
to lean to longer-period side than 15-20 seconds. However, the presence of many spectral density peaks and their relative
positions are similar with the Lamb wave case.

2022 4 1 HO b HHBEKILEKIC X o TER X A7z Lamb HIFERIH 7 5 X~ B2 RIRIET 225 E# (10-20 sec)
HIZARY MVEERTOHLNH % Pc3 B SAIREN % BIiE U 7z & #Hl X 17z (lyemori et al., 2025), Z 4L ¥ FEIC,
B (10-14LT) OFESTHRAE L R ERHE M>6.5) DFIZH 2D 10-20 570 & Pe3 DR TRV — AR T b
JVIBFERER DS, 2014-2025 I FA U7z LRl 27 T HUE 10 fildR S B L TR 6Nz, KERHIE OB 10-30
WEMORMKE ZEZ LN IZHEEPEAETHEEL. ATV —DMENTSDLITHPIEH L TELIF L P3 D

XOREFPEL 2720, BARBRLE LTOP3 L ORFIPRBEL &5, YWE T, HEBFHOTFT -2 2SR LT, HE
W2EET 2 HIDOMEE ?JJ’F:EFJ’\%K TR L, BREBSGER T — X 3D 2 BHOFHBRELZZ2ICL-T
Y — DA E BRI OEMMEL KD, TREMTT 5 Z T, MIBRIC X 2WIE -t v —IRBIOFE
W TR 2 T o720 F720 WO DHITIE, Swarm HEIC X 2GS T — X © b LB L7z, Pc3 1ZBERHITIE4HE
BIRELTWA D, KBEEED Pc3 CHBREDZA I VIR ERE R L2 W A[REE D BET X2V,
AR 10 fleEREDE TEI USRI, HEBREN 20 0L O AT PVEENHENT 2 2o, HIETHE
L7 ERDEMHBEICEREZML, 77 AvBICHAEHEZEALTHBL Pc3 2R LR EZ REST 5, /2, A
K7 FVEEREITOEERE. 2022 £ Lamb EBOEED X 5125 E R <. 1020 M X b BRI 725 2 6
MDD BH, ZHDARY MVEEOY—IRHNSH, BXUEENLL Y -7 DMNBRAFRTIREML TV



