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[1] Jackman et al. (2005), J. Geophys. Res., 110, A09S27, doi: 10.1029/2004JA010888.
[2] Lopez-Puertas et al. (2005), J. Geophys. Res., 110, A09S43, doi: 10.1029/2005JA011050.
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Sam Krucker:

Designated Professor at ISEE from the University of Applied Sciences
+ Northwestern Switzerland and University of California at Berkeley

Multi-vantage point and multi-cultural views

My long-standing collaborator, and
friend, Prof. Satoshi Masuda, initiated my
second research stay as a visiting profes-
sor at ISEE. In my first visit in 2018, we did
a statistical analysis of hard X-ray and
radio flare observations of archived
Nobeyama and RHESSI data. During my
current research stay, we combined new
solar flare observations from the current
solar cycle taken by ESA’ s Solar Orbiter
mission and China’ s ASO-S observatory.
With Solar Orbiter making observations
away from the Earth-Sun line, the com-
bined observations allow us to use the
solar limb as an occulter to isolate the
much fainter flare sources from the
corona that are normally lost in the limit-
ed dynamic range of observations from a
single spacecraft. This gives a new diag-
nostic tool to study above-the-loop top
sources as first observed in the Masuda
flare (Masuda et al. 1994).

During my stay, | established the data
analysis methods for joint STIX/HXI analy-
sis. In collaboration with our Chinese
colleagues from Purple Mountain Observa-
tory, we could show that the current rela-
tive flux calibration of the two instruments
is within ~10% accuracy for flares that are
seen on-disk for both observatories. While
we hope to further improve the accuracy,
the currently available accuracy is suffi-
cient for limb-occulted observations. We
analyzed in detail two large flares:

* A highly occulted flare (SOL2024-10-
19 GOES M6) where the limb-occulted
observation blocks out the entire flare.

For this event, the occulted view allows

ISEE NEWSLETTER vol. 20

us to detect hard X-ray bremsstrahlung
emissions from flare-accelerated elec-
trons which escape into the core of the
Coronal Mass Ejection (CME). The
number of escaping electrons is estimat-
ed to be at least 5% of the total flare
number of flare-accelerated electrons
(Krucker & Masuda 2025, to be submit-
ted in February).

* For the second event (SOL2024-05-
14 GOES X1), the occultation degree is
smaller and only the flare ribbons are
blocked by the limb. In this flare, the
limb-occulted emission is produced from
electrons within and around the
above-the-loop-top source (publication
in preparation).

While these new single event observa-
tions give new cutting-edge insights into
flare physics, a statistical study should be
performed in the next years to fully
exploit the diagnostic potential of this
combined data set.

In addition to my proposed research

work, | had several visitors that came to

ISEE to discuss solar flare physics. | would

like to thank Prof. Kyoko Watanabe (radio

science and ionospheric response to
flares), Prof. Masumi Shimojo (ALMA flare
observations), Prof. Ayumi Asai (optical
flare observations), Dr. Yuuki Nakano

(back-side flares and neutrinos), and Dr.

Stephen White (radio observations). | also

had a very stimulating visit to Kyoto

University to work with Prof. Asai on Hida

H-alpha and white light flare observations.

Furthermore, | was able to instruct several

members of the Japanese heliophysics

community in how to use STIX data, includ-
ing Karla Lopez, an exchange student from
Brazil.

Finally, let me thank everyone at ISEE for
their hospitality. My wife and | had again a
wonderful experience, and we very much
enjoyed our stay at Noyori International
House. We are very grateful for the oppor-
tunity to get an in-depth experience of
Japanese culture. While | will leave Nagoya
in mid-February, my collaboration with
ISEE will continue and | will be back in

Nagoya sometime in the near future.

Besides making observations with space-based
telescopes, Sdm Krucker also very much enjoys
taking pictures with much more affordable
equipment.
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Dedong Wang :

Designated Associate Professor at ISEE from GFZ Helmholtz Center for Geosciences
at Potsdam, Germany

A research collaboration during my visit to ISEE at Nagoya University
— Catching Space Waves: How NASA and JAXA Satellites Help Us Understand Earth's Radiation Belts —

The purpose of my three-month stay at
the Institute for Space-Earth Environmen-
tal Research (ISEE) at Nagoya University is
to develop empirical wave models using
data from NASA’ s Van Allen Probes and
JAXA’ s Arase satellites in collaboration
with Professor Yoshizumi Miyoshi and his
team.

Earth's magnetic field protects us from
being directly hit by high-energy particles
from the Sun, and their interactions
create a region around our planet called
the magnetosphere. While Earth's magne-
tosphere blocks most harmful particles
from the Sun, some high-energy particles
still get in and become trapped by the
magnetic field, forming regions known as
the Van Allen radiation belts. The discov-
ery of radiation belts posed two import-
ant questions: how can charged particles
be accelerated to such high energies, and
what processes are responsible for the
variations in the electron flux? Under-
standing the physical processes that con-
trol the dynamics of energetic electrons in
the radiation belts is important for devel-
oping predictive capabilities and the pro-
tection of satellites and astronauts in
space. There are various important waves
in the Earth’ s magnetosphere, for exam-
ple, whistler mode chorus waves. These
waves can interact with energetic elec-
trons in the Earth’ s radiation belt and
thus play a crucial role for the accelera-
tion and loss of these particles. To quanti-
fy the effect of these waves on the ener-
getic particles, global models of these

waves are needed.

Combinations of the wave observations
acquired from NASA’ s Van Allen Probes
and JAXA' s Arase satellite can provide
unprecedented and useful data to facili-
tate our understanding of role of these
waves in the acceleration and loss of radi-
ation belt electrons at various energies
and in space. We aim to develop compre-
hensive wave models by utilizing the
state-of-the-art measurements from Van
Allen Probe and Arase satellites. These
wave models can be driven by the geo-
magnetic disturbance index Kp provided
by my home institute GFZ Potsdam. These
wave models will be used in radiation belt
simulations and the results of these simu-
lations will be validated against particle
measurements from Van Allen Probe and
Arase satellites.

The visit to Nagaya University started
on the beginning of the year 2025. During
the more than three months visit to
Nagoya University as a visiting associate
professor, | increased the understanding
of related data from the Arase satellite
and furthered our collaboration in the
related scientific topics between our
groups. In particular, collaborating with
the team at Nagoya University led by Prof.
Miyoshi, we carefully intercalibrated the
wave measurements from Arase satellite
and Van Allen Probes. We carefully
checked the spectral of chorus waves by
looking into events when Van Allen
Probes and Arase satellite were close to
each other. We compared the statistical
characters from each satellite mission. |

attended their weekly group meetings at

Nagoya University. By doing these com-
parisons, we found the way to make the
wave measurements agree with each
other. After the careful intercalibration,
we combined the wave database from
Arase and Van Allen Probe observations
to establish a database of wave observa-
tions, which cover not only equatorial but
also high-latitude measurements. Based
on this database, we developed empirical
models of chorus waves. This study will be
published in the near future. Besides
developing the empirical models, we also
performed some numerical simulations
for the dynamics of radiation belt elec-
trons.

During my stay, | attended relevant
workshops and conferences. The apart-
ment at the Noyori Conference Center
was very comfortable and conveniently
located near the institute. My family
enjoyed the local cuisine, and we also had
the opportunity to do some sightseeing. It
was a great pleasure to stay at Nagoya
University and collaborate with Prof.
Yoshizumi Miyoshi and his team. | truly

enjoyed working with them.

With Prof. Yoshizumi Miyoshi (left) in the ISEE
building — April 18, 2025
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Shin-ichiro Investigations of thermospheric neutral winds in the auroral zone
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Shin-ichiro Oyama(Nagoya University, Japan-
Lecturer)

Chi Wang (National Space Science Center,
CAS, China-Director)
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Study of Magnetohydrodynamic Processes in Flaring Solar Active
Regions using Data-Driven Numerical Simulations

Solar flares are explosive events on the
Sun that occur in active regions with
strong magnetic fields. When a flare hap-
pens, it can disrupt spacecraft, including
satellites, and potentially impact human
activities. Therefore, it is important to
understand how flares occur and how
the surrounding magnetic fields change.
In this study, we investigated the physical
processes behind flaring active regions
using numerical simulations. We carried
out two separate three-dimensional sim-
ulations based on magnetohydrodynam-

ics, which is widely used to model solar
flare physics. The first simulation focused
on areal flare event that led to a solar
eruption inclined relative to the solar
surface. The simulation successfully
reproduced the evolution of magnetic
field during the flare. Based on these
results, we proposed a new analytic
method to explain the deflection of such
eruptions. The second simulation looked
at the formation of a sigmoid structure,
often observed before flares. The model
reproduced the complex magnetic

s vaks

Yeongmin

Kang

EPHTER
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behavior seen in observations. From
this, we explained how complicated coro-
nal magnetic fields could develop from
simpler magnetic structures on the solar
surface. Our results contribute to a
better understanding of how solar flares
are triggered and how magnetic fields
evolve during these events.
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Study of aurora, electromagnetic field, and plasma in the inner magnetosphere
during substorms based on ground and satellite observations

In this study, we focus on auroral opti-
cal phenomena, field and plasma dynam-
ics in the inner magnetosphere as well as
their coupling during substorms, to unveil
the nature of substorm related
meso-scale phenomena and their relation
in the inner magnetosphere.

We firstly conducted two conjugate
event studies of substorm auroral bright-
ening using ground-based cameras and
the Arase satellite, showing the corre-
spondence between auroral optical
features and field/plasma variations in
the magnetosphere, and discussing the
possibility of a low-frequency instability
triggering the observed oscillations. We

then made a statistical analysis of the
spatial and temporal distributions of elec-
tromagnetic field fluctuations in the inner
magnetosphere during substorms using
data from the Arase satellite and the sub-
storm list, revealing an asymmetric distri-
bution of electromagnetic field fluctua-
tions relative to the onset local time.
Finally, we present a unique triangulation
measurement of STEVE, and show the
variation of STEVE altitude during its
presence. A close relation between drift-
ing plasma flow and heat conduction
through M-I coupling underlies our obser-
vational facts.
In conclusion, we find that low-fre-

Liwei Chen
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quency field/plasma fluctuations and
heat-flux input play an important role in
the M-I coupling between the substorm
auroral brightening and its source region
in the inner magnetosphere. These
results unveiled characteristic auroral,
plasma, and field features occurring
during substorms in the inner magneto-
sphere and in the auroral ionosphere at
the low-latitude side of the auroral oval
and at subauroral latitudes.
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Improvement of Computational Speed and Accuracy in the Explicit
Finite-Difference Time-Domain Method

FDTD (Finite-Difference Time-Domain)
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The Convective Evolution over Tropical Oceans with Focus on the Vertical Structure
of Vertical Air Motion and Atmospheric Diabatic Heating

Tropical convection is a key player in
the interaction between moisture and

tropical atmospheric circulation. The mul-
tiscale processes underlying these inter-
actions, however, remain to be under-

stood in further detail. In my study, the

reanalysis data and satellite measure-
ments are analyzed to examine this prob-
lem over the tropical oceans, with con-

structing the composite time series
around the GSMaP precipitation maxima
for different precipitation types, diabatic
heating (Qy), vertical velocity (w) profile

identified from the TRMM PR and ERAS5,
respectively. The results reveal that both
strong and moderate rainfall events
exhibit evolution characteristics resem-
bling the typical life cycle of mesoscale
convective systems (MCSs), regardless of
region. Deep convective rain still predom-
inates in western Pacific (WP) weak rain,
while shallow precipitation dominates
the weak rain in eastern Pacific (EP), indi-
cating weak rain can differ significantly
between the regions. In addition, EOF
decomposition is applied to the vertical

Yi-Chien
Chen
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HIRERIE RIS HI

structure of w and Q; in terms of
top-heaviness. The top-heaviness ratio
(THR) peak of Q; occurs earlier by several
hours than for w. Different rain types of
shallow, deep convective, and stratiform
are closely related to specific EOF modes
in a regionally independent manner.
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Convective Band Formed over Complex Terrain
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Yi-Chien Chen

I am glad to have joined ISEE as a
Designated Assistant Professor in April
2025. I’ m originally from Taiwan and
received my Ph.D. in March 2025 from
Nagoya University. During my three
years as a doctoral student, | received a
great deal of support both academically
and in daily life. It is a great honor to
continue working at ISEE, in such a
collaborative and interdisciplinary envi-
ronment.
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Nicholas Larsen

| developed my interest in space
weather during my master’ s degree in
physics at Lancaster University. Unsatis-
fied with studying the impacts of space
weather from a book in rural England,
| decided to pursue a PhD in space
physics at the University of Oulu in
northern Finland. There, the frequent
appearance of the Northern Lights
gave me tangible, first-hand experience
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My research focuses on tropical
meteorology, especially the vertical
structures of diabatic heating and verti-
cal motion during convective process-
es. | use a combination of satellite
observations and reanalysis data to
investigate the life cycle and vertical
evolution of different types of rainfall
over tropical oceans. | am also interest-
ed in applying data from new satellite
missions, such as EarthCARE, to further
explore cloud and precipitation struc-
tures.

I look forward to deeper collaboration

of Sun-Earth interactions. My work
involved developing software for com-
puting the magnetospheric propaga-
tion of charged particles (OTSO) and
contributing to studies on the radiation
and geomagnetic impacts of solar
storms. | aim to apply my knowledge of
magnetospheric modelling to my work
at ISEE.

| joined the Transdisciplinary Network
linking Space-Earth Environmental
Science with History and Archaeology
project at ISEE on 1 May 2025. By utilis-
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and discussion

with colleagues

and researchers

across various

fields at ISEE.

| am also con-

tinuing to study

Japanese and

hope to improve

through daily

conversation. Please feel free to talk to
me anytime, whether it is about
research or casual chat!

ing reconstruc-

tions of histor-

ic storms from

archival data, |

hope to help

quantify the

potential

worst-case

impacts of

such events.

I’ m excited to begin the next chapter
of my research at ISEE as part of a
world-renowned team.
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Narges Daneshvar

I am Narges Daneshvar. My research
interests encompass mineral resources
with a focus on employing isotope
geology, geochemistry, petrology, and
remote sensing. | graduated with my
Ph.D in Economic Geology from Bu-Ali
Sina University, Iran, where | developed
a strong foundation in the study of min-
eral resources. From 2020 to 2023, |
conducted postdoctoral research at
University of Kurdistan, Iran, expanding
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En-Bi Choi

I'm grateful for the opportunity to
conduct research alongside distin-
guished researchers at ISEE. Having
always been deeply interested in
astronomy, | was introduced to dendro-
chronology—a field originally devel-
oped by an astronomer—through a
professor's recommendation. He pro-
posed collaborating on research to
reveal solar activity through tree rings,
which became my entry point into den-
drochronology.

My academic journey evolved from
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my expertise in applied geological
sciences and furthering my experience
in academic research.

In March 2024, | began my current
position as a postdoctoral researcher at
Division for Chronological Research,
ISEE in Japan. My research focuses on
the geochronology of iron ore deposits
in northwest Iran based on pyrite single
crystals. Since arriving in Japan, | have
gained valuable experience in the
chronology and geochemistry of igne-
ous and intrusive rocks. The interna-
tional research environment at ISEE has

astronomy to cultural heritage and
dating analysis. For my master's in
Cultural Heritage Science, | developed
oxygen isotope chronologies from
living trees and excavated wood, intro-
ducing this approach as a solution to
Korea's chronological analysis limita-
tions. During my Ph.D. in Wood Science,
| focused on climatology, establishing
oxygen isotope chronologies from
seven major Korean mountains to
investigate topographical differences
and climate reconstruction potential. |
discovered that summer precipitation is
recorded in Korean tree-ring oxygen
isotopes, enabling paleoclimate recon-
struction. Significantly, spatial correla-
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deepened my
understanding
of cutting-edge
geochemical
analysis tech-
niques.
| am commit-
ted to advanc-
ing knowledge
on the genesis
and exploration of mineral deposits and
enjoy integrating various geological
methods to support sustainable
resource development.

tions emerged
between south-
ern Korea and
central-western
Japan, suggest-
ing shared mon-
soon influences
across East Asia.

At ISEE, | want
to integrate
East Asian oxygen isotope chronologies
to reconstruct 400 years of annual
summer monsoon variability and under-
stand ocean-atmosphere interactions. |
look forward to collaborating with
researchers here.
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