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Observations of Pcl and IAR with an induction magnetometer in New Zealand:

initial results

#Yuki Obana),Kaori Sakaguch ,Masahito Nos€ ,Keisuke Hosokawd,Kazuo Shiokawa ,Martin Connor®) , Akira Kadokurd),
Tsutomu Nagatsunia

(10saka Electro-Communication Uni¢NICT,®ISEE, Nagoya Univi*UEC,°ISEE, Nagoya UniviéCentre for Science,
Athabasca Uni\7ROIS-DS/NIPRENICT

The plasma populations in the inner magnetosphere have wide energy ranges from “eV to "MeV. Their interaction with
plasma waves in the frequency range of mHz to kHz causes their on-site acceleration and loss into the ionosphere. In order to
evaluate the loss of radiation belt particles due to Electromagnetic lon Cyclotron (EMIC) waves occurring in the deep inner
magnetosphere, we installed a new high-sensitivity all-sky camera and induction magnetometer at Middlemarch (L=2.7) in
New Zealand where a fluxgate magnetometer has been operated since 2011.

The following results have been obtained so far:

Unique Pc1l pulsations were found in a dynamic power spectrum of the geomagnetic field variations as a band-type struc-
ture in the frequency range of "0.2-1 Hz before and after a small geomagnetic storm (minimum Dst = -40 nT) in October,
2020. On October 4, before the geomagnetic storm, Pc1 events with different center frequencies were observed intermittently
almost throughout the day, regardless of local time. No pulsation was observed in frequency ranges of 0.2 to 30 Hz during the
main phase and the early recovery phase after the occurrence of a sudden commencement of the geomagnetic storm, despite
expecting to be observed at higher frequencies. On October 6, during the recovery phase, four Pc1 events were observed with
a periodic interval of about 3-4 hours following an IPDP (interval of pulsations of diminishing period) type Pcl occurrence.

It was found that these events were also observed at four stations in Canada and Iceland in the opposite hemisphere at the
same time.

lonospheric Alfven Resonator (IAR) is usually found in a dynamic power spectrum of the geomagnetic field variations as
spectral resonance structures in the frequency range of 0.1-10 Hz. We found IAR in the data from the induction magnetometer
in three consecutive days from October 4 to 6, 2020. A careful inspection reveals that IAR signals extend to the frequency
range up to 15 Hz at 06-11 UT (17-22 LT) on October 4. To our knowledge, this is the first observation of IAR with such high
frequency. After 11 UT, it seems that the high frequency IAR is masked by stronger power of the Schumann resonances; and
in the next two days, there is no high frequency IAR. It is a future study to investigate statistical characteristics and excitation
mechanisms of the high frequency IAR. It is of another interest to focus on IAR at f "1-2 Hz after 08 UT on October 6. This
IAR seems to be related to the IPDP-type of Pc1 pulsation that occurs at 07-08 UT. Then the power enhancement shows a
seamless transition from Pcl to IAR. The spectral power density of this IAR is larger than those of IAR on October 4 and 5.
These results may indicate a new excitation mechanism of IAR, in which excitation energy is supplied from Pcl pulsations
not from lightning as has been proposed.
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