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Ny’ Joseph Benjamin Harold Baker

_Designated associate professor at ISEE
" from Virginia Tech, USA

During the first six months of 2017 |
had the immense pleasure of working in
the Institute for Space-Earth Environ-
mental Research (ISEE) at Nagoya Uni-
versity. This coincided with sabbatical
leave from my permanent position at
Virginia Tech in the USA. Our two institu-
tions have a long-standing collaboration
through joint participation in the world-
wide Super Dual Auroral Radar Network
(SuperDARN) project which measures
the motion of plasma irregularities in the
Earth’ s charged upper atmosphere (or
“ionosphere”) driven by electric fields
generated further out in space.

The primary focus of my research
was to investigate the Sub-Auroral
Polarization Stream (SAPS) which is a
high-speed plasma flow channel that
forms just equatorward of the auroral
oval during space weather disturbanc-
es. Developing an improved under-
standing of SAPS is important because
it can have serious space weather
impacts on the quality of transiono-
spheric navigation and communication
signals. My specific goal was to exam-
ine the longitudinal structure and
dynamics of SAPS by comparing mea-
surements from two SuperDARN radars
operated by Nagoya University in
Rikubetsu, Hokkaido, with simultaneous
data collected by eight SuperDARN
radars distributed across the USA. The
extent to which SAPS dynamics is
driven by internal versus external influ-
ences was also investigated by compar-
ing the SuperDARN data with geomag-

Fast Plasma Flows in Geospace

netic activity indices and measure-
ments from spacecraft in the solar
wind. Several SAPS events were ana-
lyzed, and though each displayed
somewhat distinct behaviors, the mag-
nitude of the SAPS flows was found to
be most strongly dependent on auroral
activity, the interplanetary magnetic
field (IMF), and the strength of the
inner magnetosphere ring current.
These results suggest SAPS is driven by a
mixture of internal and external influenc-
es operating on different time-scales.
Ongoing work is continuing to examine
the physics of SAPS by comparing the
SuperDARN observations with data
from spacecraft orbiting in the magne-
tosphere, such as the NASA Van Allen
Probes and the recently launched Japa-
nese ERG/Arase mission.

While in Japan, | attended several
scientific workshops and conferences,
including the JpGU-AGU Joint Meeting
in Chiba. At these gatherings | particu-
larly enjoyed watching my Japanese
colleagues converse together in their
native tongue. | also managed to do
some sightseeing further afield of
Nagoya, Tokyo, and Kyoto. Japan is a
truly beautiful country with a myriad of
sights and experiences to explore, both
urban and rural, traditional and
modern. Notable highlights included
Oboke Gorge and the lya Valley, the
Tateyama-Kurobe Alpine Route, Nara,
Toba, and Shirakawa-go. These experi-
ences were enhanced by the fact that |
was able to share them with my

m{’..r

The author (left) with his SuperDARN
collaborator Dr. Nishitani (right) outside one
of the ISEE buildings.

16-year old son, Jack, who decided to
accompany me to Japan where he
attended high school and made some
lasting friendships. His longstanding
fascination for Japanese culture started
at age three with Pokemon cards and
continues unabated to this day with
anime, kaiju, and jidaigeki. This was my
first visit to Japan but it certainly won' t
be my last, because like Jack, | have
become captivated by the richness of
Japanese culture. In the meantime, |
look forward to building upon the col-
laborations I" ve started at Nagoya Uni-
versity in this exciting era of the
ERG/Arase mission.

Finally, | would like to thank all of
the wonderful people at Nagoya Uni-
versity with whom | have interacted
during my stay. This includes my
research collaborators and their stu-
dents, the administrative staff at ISEE
and the International Residence
Higashiyama, as well as the cheerful
ladies in the Labo Shop where | pur-
chased many bento boxes. There are
lots of things I" Il miss about being in
Japan—one being the food! —but it's
definitely the people I'll miss the most.

Bernhard Hartmut Kliem . Visiting Professor from University of Potsdam, Germany
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Uncovering the physics of solar eruptions

Receiving an invitation to work and
live for some time in Japan is a very
special event. Who would not be excit-
ed by an opportunity to deepen or
build collaborations with Japanese col-
leagues, experience the county's
incredible beauty and unique cultural
heritage, and share the daily life with its
people? | was very pleased by the invi-
tation to come working jointly with

ISEE NEWSLETTER vol. 5

Prof. K. Kusano and his colleagues and
students at ISEE, and in further Japa-
nese groups, on the mechanisms of
solar eruptions, which we observe as
coronal mass ejections, solar flares, and
prominence or filament eruptions. This
meant comparing our models and
numerical simulations of these phe-
nomena, to identify the common
aspects, as well as the challenging

differences. We jointly aim at improving
the knowledge of the physics on which
space weather forecasts can be based
in the future. Although the model
developed by Kusano-sensei applies to
eruption triggering by emerging mag-
netic flux, while the one pursued in our
Potsdam group considers a field config-
uration that typically arises from the
cancellation of magnetic flux, both
have the magnetohydrodynamic insta-
bility of a magnetic flux rope at its core.
This so-called torus instability, a lateral



kink mode leading to the expansion of
an arched flux rope, appears to be the
universal instability occurring in all
eruptions and has been in the focus of
our research during the past decade. It
was generalized by my hosts to include
the more general flux rope shape of a
double arc, which can be observed at
the onset of eruptions. During my visit,
Kusano-sensei, Ishiguro-san and me
considered the dynamical evolution of
a dipped flux rope toward the onset of
the double-arc instability, as well as
after the onset. We clarified the condi-
tions that yield an over-exponential rise
profile, exhibiting a rapid change from
slow to fast rise, which is often
observed.

In order to verify these concepts,
we began numerical investigations of a
well-observed major eruption preced-
ed by both flux emergence and cancel-
lation. Dr. S. Inoue provided a model of
the coronal field obtained by extrapola-
tion of a photospheric magnetogram
taken before the eruption. Our joint
study of the region's evolution toward
an unstable state aims at uncovering
the mechanism of energy and helicity
storage during the flux cancellation
phase, improving upon a previous
study by Woods et al. (2017) who used
an ad hoc helicity injection through the
photosphere. This event provides a

good opportunity for a comparative
study which also focuses on the role of
flux emergence in energizing the
source region and triggering the erup-
tion. We aim at reaching a comprehen-
sive modeling of the eruption in 2018.
During my visit, | had many fruitful
exchanges with the colleagues and visi-
tors at ISEE as well as with other solar
groups in Japan. One outcome of these
is a collaboration with Prof. S. Masuda
and Prof. J. Lee, a designated associate
professor at ISEE from Seoul National
University. We jointly analyzed the data
of a complex flare and coronal mass
ejection event and could explain an
unusual nonthermal microwave source
in Nobeyame Radioheliograph data as
resulting from magnetic reconnection
at a coronal magnetic null point which
had formed over a region of parasitic
magnetic polarity in the photosphere.
Additionally, EUV data of the event
revealed a particularly clear case of flux
rope formation during the compact
flare component prior to the coronal
mass ejection. This allowed us to draw
the general conclusion that confined
eruptions are potentially of critical rele-
vance for the evolution of a source
region toward a coronal mass ejection.
Further, | enjoyed interesting discus-
sions with PhD students, post-docs, and
senior researchers, some of them per-

NEANHE -HAREHFRRE

sonal friends for many years, at ISEE,
ISAS, NOAJ, and the Universities of
Tokyo and Kyoto about their current
research projects. | gave seminars in all
of these solar groups, a review talk at
the PSTEP-2 International Symposium
in Kyoto, and a contributed talk at the
JpGU-AGU Joint Meeting in Makuhari.

| remain grateful for the very pleas-
ant and helpful support received by the
secretaries and administrative staff at
ISEE and for the numerous further
opportunities that this visit gave me:
returning to “my old friends” Ryoan-ji,
Shoren-in, Ginkaku-ji, Kyoto Imperial
Garden, visiting the Nezu-jinja Shrine,
as well as some very beautiful small
temples in Nagoya whose gardens
were covered by an ocean of azalea
blossoms, and, last but not not least,
cycling around Biwa lake!

The author (back row, second from right)
with his hosts from ISEE and further visitors.

Sergey A. TyUP baSheV : Designated Professor at ISEE from Pushchino Radio Astronomy Observatory, Russia

Space Weather from WIPSS. First steps.

| visited the Institute for
Space-Earth Environmental Research
(ISEE) in autumn 2017 year as Foreign
Designated Professor to Division for
Heliospheric Research. | lived in a
Noyori Conference Hall with my wife. It
was very nice apartment for living, with
all necessary for living appliances,

The author at the ISEE office.

including instructions for all devices
translated from Japanese to English.

[t was my first travel to Japan and |
had possibilities to visit interesting
places in Nagoya, Tokyo, Kyoto, Takaya-
ma, Shirakawa-go, and others. The Jap-
anese people and Japanese culture
made a great impression on me. | liked
their courtesy, obedience, kindness.

My visit had two base scientific
purposes. One of them is the compari-
son of observations with the same scin-
tillating sources observed at different
frequencies Japanese radio telescopes
at Toyokawa, Kiso, Fuji and Russian
radio telescope in Pushchino. Both
observatories allow carrying out every
day IPS observations that can be used
as for investigation of the solar wind
global structure so for detection and

study of large scale ICME like propagat-
ing disturbances. ISEE system can pro-
vide sufficiently reliable IPS data in the
elongation range between 10° and 50° .
BSA LPI operating at lower frequency
and having very high sensitivity gives
the information on IPS level at all elon-
gations outside 20° . Combination of
ISEE and BSA LPI data opens two per-
spective possibilities: i) covering the
whole range of solar distances 30 solar
radii to 1 AU; ii) comparing the IPS data
for one and the same sources at two
different wavelengths in the elongation
range between 20° and 50° accessible
simultaneously for both systems. Com-
parison IPS sources observed in Sep-
tember 2017 year gave the possibilities
to see the motion of several CME and
to estimate its real velocities.

Another purpose relates with
Worldwide IPS Stations (WIPSS). A few
years ago this work was started by IPS
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The author (right) and Dr. Tokumaru (left) at the
upper deck on the central tower of Toyokawa
IPS antenna.

community from Japan, Russia, Mexico,
USA, Europe, India and Australia. The
first step of this work was the creation
of the same output format data from all
observatories after processing scintillat-
ing sources. The base of this work is
processing of Japan monitoring data of
IPS sources and then a three-dimen-
sional tomographic reconstruction
with using of kinematic model and
reconstruction technique created by
Bernie Jackson (USA). The second step
for our community is the creation of
Observatory network WIPSS working in

real-time with well developed and
tested analyses techniques being uni-
fied across all singlesite. We have good
motion for combination Russian and
Japan data.

Also very important task for my
work in ISEE was discussion and plan-
ning of future collaboration between
two observatories.

| greatly appreciated a warm and
friendly atmosphere from the col-
leagues in Nagoya and Toyokawa. &
SEHUHED,

Toannis A. Daglls : Designated Professor at ISEE from University of Athens, Greece
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Storms, substorms and Van Allen belt dynamics: at the heart of space weather

| visited the Institute for
Space—Earth Environmental Research
(ISEE) of Nagoya University through the
program for Foreign Designated Pro-
fessors in autumn 2017; my host was
Professor S. Machida. It was a great
pleasure to visit Japan again, 4 years
after the CAWSES-II Symposium, which
had been held in the Toyoda Auditori-
um of Nagoya University in November
2013. And it was an even greater plea-
sure to visit ISEE 19 years after my visit
to STEL, the predecessor of ISEE, in
Toyokawa, at the invitation of Prof. Y.
Kamide, Director of STEL at that time.

My stay at ISEE was abundant with
opportunities for collaboration, scientif-
ic discussions and exchange of ideas.
With my host Prof. Machida we mainly
focused on the storm-substorm rela-
tionship and its effects on the dynamics
of the Van Allen belts. His work on sub-
storm dynamics forms an inspiring base
for detailed investigations of the differ-
ences among various types of solar
wind drivers, resulting substorm char-
acteristics and consequent impacts on
storm development and Van Allen belt
dynamics. These complex and entan-
gled phenomena are at the heart of
space weather and any progress in
understanding their interdependencies
is of crucial importance to nowcasting
and forecasting efforts.

During my stay in Japan, | attended
three scientific meetings. The first was
the ICSU World Data System Confer-
ence, held at Kyoto University on Sep-
tember 27-29. At the conference, | had
the chance to meet and interact with

ISEE NEWSLETTER vol. 5

colleagues active in data systems orga-
nization and open science issues. As
Editor-in-Chief of Annales Geophysicae,
the official journal of the European
Geosciences Union (EGU) for solar-ter-
restrial and planetary sciences, which
adopted an open access policy many
years ago, | am particularly interested in
open science issues; the conference
provided an insight on the views and
practices of colleagues from Japan and
other Asian countries.

The second meeting | attended
was the Fall SGEPSS Conference, held at
the Uji campus of Kyoto University on
October 15-19. This was a particularly
rewarding conference, because of the
special session on the Arase mission.
This session comprised a plethora of
comprehensive presentations on the
Arase instruments and on the first
results of Arase data analysis. A signifi-
cant number of US colleagues present-
ed a complementary set of very inter-
esting studies with Van Allen Probes
data.

The third meeting | attended was
the 20th anniversary symposium of
Rikubetsu Observatory "From Space to
the Earth", where | gave a talk on the
storm-substorm relation and its con-
nection to geospace energetic parti-
cles. This meeting was particularly
interesting and rewarding — both scien-
tifically and culturally, but also on a
(more) personal level:

- Scientifically, because of the
multi-disciplinary high-level research
conducted at the Rikubetsu Observato-
ry by the Japanese scientific communi-

The author with Prof. Kamide
at the Rikubetsu Symposium.

ty, spanning from atmospheric physics
to space physics. The observation facili-
ties, which ' had the opportunity to visit
after the Symposium, are very impres-
sive, especially since nothing existed at
the site before the foundation of the
Rikubetsu Observatory.

+ Culturally, because this was a
meeting with a traditional Japanese
banquet at the end of the conference,
which offered the rare opportunity to
witness a social gathering of Japanese
colleagues. The amicable and joyful
atmosphere of the dinner, with many
speeches given by people who had
been involved in the construction and
operation of the Observatory, was
especially enjoyable for me. The excel-
lent food and sake served were equally
enjoyable.

-On a personal level, because | had
the pleasure and joy of meeting again
Prof. Y. Kamide, who inspired and influ-
enced me in my early scientific steps
and whom I 'hold in very high esteem.

Besides the external scientific
meetings, | had the chance to attend a
solar flare workshop and a CME work-
shop organized at ISEE, as well as sever-
al interesting seminars. Interactions
with colleagues at ISEE were numerous,
fruitful and satisfying. Despite their
heavy workload and their numerous




The author with ProMachida‘

duties and their busy schedule, ISEE
colleagues were forthcoming and help-
ful in every aspect. Dr. Y. Miyoshi,
although overly busy in his role as Proj-
ect Scientist of Arase and as student
advisor, was kind enough to devote
some of his precious time to discuss
with me the status of the Arase instru-
ment calibration and to explain some
of the functionalities of the Arase data
web-portal. Prof. K. Shiokawa, also
extremely busy with teaching and
other obligations, kindly provided
some of his time to discuss with me the
organizational details of the prepara-
tion of the SCOSTEP VarSITI program;
this information was very useful for my
duties as the Chair of the Committee
for the Next Scientific Program of SCO-

‘The author with the ISEE secretaries Dochi san and Inagaki san.

STEP - the Scientific Committee on
Solar-Terrestrial Physics. Dr. Nishitani, Pl
of the Hokkaido SuperDARN radars,
kindly organized a tour to the radar
facilities after the Rikubetsu Symposium
and assisted me in various instances.
With Dr. Hori we had a very fruitful
discussion on ULF wave dynamics and
on the use of SuperDARN radars and
ground magnetometers in the study of
ULF waves. | am also thankful to Drs.
Masuda, Imada and Teramoto for their
kind assistance in various occasions

| would also like to thank the ISEE
administration for taking care of the
visit logistics and especially Ms. Dochi
and Ms. Inagaki for their precious sup-
port in the difficulties that | frequently
faced in an environment with customs

guage that |
am not familiar
with.

had the pleasure of meet-
ing a scholar of Ancient
Greek History in Japan,
namely Prof. Y. Suto of the School of
Letters of Nagoya University. This visit
also offered possibilities for travel and
cultural experience. Some of the high-
lights | would like to mention here: the
futuristic complex of Oasis 21 in
Nagoya, the ceremonies at the Meiji
Shrine in Tokyo, the Zen gardens of
Daitoku-ji and the Shugakuin Imperial
Villa in Kyoto, Kurokawa Onsen in
Kyushu, the Itsukushima Shrine and the
Daisho-in Temple in Miyajima. Both
traditional and modern Japan fascinat-
ed me and my wife. And above all,
what both myself and my wife enjoyed
most, was the genuine kindness and
politeness of the Japanese people,
which made us feel at home through-
out our stay in Japan.
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| was born and grew up in Hualien,
Taiwan. | received my Ph.D. degree
in physics from National Cheng Kung
University (NCKU), Tainan, Taiwan.
And | worked as a postdoc research-
er in Institute of Space and Plasma
Sciences (ISAPS), NCKU, Taiwan.

During my Ph.D. | dealt with oscilla-
tory disturbances in the Earth’ s iono-
sphere and magnetosphere, working
mostly, but not only, on the integral
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parts of the magnetospheric sub-
storms. As a researcher in ISAPS, |
joined the Taiwanese ERG team. In
Taiwan, the project is led by Aca-
demia Sinica Institute of Astronomy
and Astrophysics (ASIAA) in partner-
ship with NCKU. The primary task of
the Taiwanese ERG team is to design
and develop the LEP-e instrument
onboard the JAXA-led ERG satellite.
In June, 2017, | have joined ERG Sci-
ence Center, ISEE, Nagoya Universi-
ty. | am excited about joining ERG
Science Center and extending my
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working expe-
rience from
development
of a satellite
science pay-
load to tasks |
of ERG Sci- j§#
ence Center. | [#
believe new
insights to be
provided by n—
achieving the

science objectives of ERG project.
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"The statistical analysis of correlation between
solar flares and photospheric magnetic field"
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"Formation of butterfly pitch angle distributions of
relativistic electrons in the outer radiation belt due

to the drift resonance with a monochromatic Pc5 '5".3'
wave"
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response to variable inputs from the lower atmosphere: A review
of the progress made by Task Group 4 of CAWSES-II, Progr.
Earth Planet. Sci., 2:2, DOI 10.1186/s40645-014-0031-4, 2015.
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