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Figure : Solar wind parameters and cosmic-ray data during 2021 November
3-5. Panels (a)-(d) show 1 minute solar wind data: (a) solar wind velocity, (b)
plasma density and temperature on the left and right vertical axes, respectively,
(c) IMF magnitude and its fluctuation, on the left and right vertical axes, respec-
tively, and (d) GSE longitude and latitude of IMF orientation, on the left and right
vertical axes, respectively. Panels (e) and (f) show hourly count rates of a sample
of four NMs (ATHN, THUL, PSNM, and SYOW) and four vertical channels of MDs
(Nagoya, Hobart, Sdo Martinho, and Syowa). PSNM data in (e) are multiplied by 3
to show the variation more clearly. The vertical orange line indicates the IP-shock
arrival, while a pair of purple vertical lines delimit the MFR period defined in this
paper.

Munakata etal 2022 ApJ 938 30, DOI 10.3847/1538-4357/ac91cb
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Khan-HyU k Kim . Designated Professor at ISEE from Kyung Hee University, Korea

Studies on Low-energy Helium lons Energized by EMIC Waves at ISEE

It has been a great pleasure for me to
spend my sabbatical leave as a Designat-
ed Professor (Foreign Visiting Faculty) at
the Institute for Space-Earth Environmen-
tal Research (ISEE) Nagoya University
from September to December 2023. The
four-month duration marked a memora-
ble and productive period in my academic
career. My stay at the Noyori Internation-
al House was extremely comfortable and
facilitated easy access to ISEE, even on
weekends. | had a wonderful opportunity
to conduct research in these ideal circum-
stances. I’ m interested in who Noyori is
and have learned that he received the
Nobel Prize in Chemistry in 2001. His
motto, ‘Research should be fresh, simple,
and clear’, is very impressive. During my
stay at ISEE, there was the Japan-Korea
Space Weather Workshop 2023 at ISEE
(see Figure 1). | participated in the work-
shop and enjoyed the latest research
results presented at the conference. |
sincerely hope for future collaboration
between Japan and Korea in the field of
space science.

The purpose of my research at ISEE is
to understand how and where cold
plasma ions are energized by electromag-

netic ion cyclotron (EMIC) waves. It is

known that cold ions below 1 eV origi-
nate from the ionosphere. Since such low
energy is not fully covered by most parti-
cle instruments on board satellite, and a
spacecraft is positively charged in sun-
light, it is not easy to detect the cold ion
population. Previous observations using
Van Allen Probes data within geosynchro-
nous orbit reported that low-energy ion
flux enhancements are frequently detect-
ed when EMIC waves occur. The ion flux
enhancements exhibit a peak energy
distributed within a range from a few
electron volts (eV) to several hundred
electron volts (eV).

While at ISEE, | investigate the cold ion
energization induced by EMIC waves
through the analysis of the data obtained
from the Arase satellite. Arase observed
strong H-band EMIC waves in the dayside
plasmatrough region off the magnetic
equator (magnetic latitude = 15-20") when
the solar wind dynamic pressure was
enhanced. The waves appear near the
local helium gyrofrequency. Low-energy
proton (H*) and helium ion (He*) flux
enhancements occurred nearly simultane-
ously with the H-band wave power
enhancements. Unlike previous studies,

Arase observed cold helium ions energized

Figure 1: Korea-Japan Space Weather Workshop 2023 at Nagoya University on October 11, 2023

up to more than 1000 eV with a maxi-
mum energy of ~7000 eV in the trans-
verse direction to the ambient magnetic
field. The Arase observation represents a
significant departure from the majority of
previously reported cases in terms of the
energization of cold He* ions. The intense
energization of He* ions is likely associat-
ed with H-band waves occurring near the
local helium gyrofrequency. However, a
comprehensive interpretation and under-
standing of the observation are still under
discussion.

While | had previously visited Japan
multiple times for conferences, this
extended stay afforded me the time and
opportunity to immerse myself in Japa-
nese language learning and experience
the culture more deeply. It was very hot
in Nagoya in September, and the intense
heat made me stay indoors. | happened
to watch an old Japanese drama ‘Otoko wa
Tsuraiyo’ . The main character (Tora-san)
was so impressive, and his acting skills
were outstanding. | learned that it is not a
drama but a movie series, and it has been
broadcast every Saturday evening. |
enjoyed watching it during my visit. | was
interested in the Japanese hot spring
culture, so I went on a hot spring tour to
Gero Onsen in November. | didn’ t know
how to wear a Yukata, and | learned it by
watching videos on YouTube including
hot spring etiquette. The onsen tour was
very impressive.

Finally, | would like to express my
sincere gratitude to all the staff at ISEE
for their warm welcome and for providing
a friendly and supportive atmosphere. |
extend special thanks to my host, Prof.
Shiokawa, and his secretary for contribut-
ing to a pleasant stay. | hope and expect
that our collaboration will continue and

expand in the future.
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