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Jeongwoo Lee

Designated associate professor at ISEE from Seoul National University, Korea

[ visited the Institute for Space—Earth
Environmental Research (ISEE) of
Nagoya University in fiscal year 2016
under the program for Foreign Desig-
nated Professors. This new initiative
allowed me to work with my host, Prof.
Satoshi Masuda, for six months as an
employee of ISEE. | stayed in a private
apartment, and loved to walk around
the residential areas including local
cultural heritage to familiarize myself
with Japanese culture. | greatly appreci-
ated a warm and friendly atmosphere
from the colleagues and special
assistance from the secretaries in the
Center for International Collaborative
Research needed for my stay in Japan as
a foreigner.

| am a solar physicist and partially
space physicist. For me, ISEE is, no
doubt, one of the best places to visit
because it offers an internationally
recognized research environment for
the heliophysics study. | have built my
expertise mainly with the Owens Valley
Solar Array (OVSA) located in California,

Looking at solar flares with the
Nobeyama Radioheliograph

U.S.A. While the OVSA is best known for
its frequency agile capability, ISEE
operates the Nobeyama Radiohelio-
graph (NoRH) famous for its complete
coverage of the whole sun at two
microwave frequencies for a historical
reason. | proposed to study a composite
type flare consisting of impulsive and
gradual flares, maximally exploiting the
excellent imaging capability of the
NoRH. Shortly after the arrival, | could
join the NoRH workshop in conjunction
with the Hinode workshop, visit the
Nobeyama highlands, and participate,
as chief observer, in the International
Consortium for the Continued Opera-
tion of NoRH (ICCON).

The sensitivity and imaging fidelity
of the NoRH are so good that we were
able to discover a couple of new
properties of the composite type flare.
Contrary to the traditional belief that a
single nonthermal source would turn
itself into a thermal source, we found
two impulsive bursts occur in different
locations belonging to independent

Prof. Lee at the Nobeyama Radioheliograph site.
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magnetic  separatrices, which tells
about the physical cause of the flare
energy release. Since lifetime of
energetic electrons under Coulomb
collisions depends largely on ambient
plasma density, | have also investigated
the Differential Emission Measure
obtained from the extreme ultraviolet
lines measured with the NASA's space
mission called Solar Dynamics Observa-
tory (SDO). The latter enabled calcula-
tion of the thermal component in the
microwave radiation so that | could
aptly distinguish thermal plasma
heating from nonthermal particle accel-
eration in the analysis of the NoRH radio
maps.

| was so happy to find the new
technique, during this visit, for separat-
ing thermal plasma from nonthermal
electrons in solar flares, as it promises
many applications. The only alternative
method at present is to use spatially
resolved hard X-ray spectrum, which is
limited, however, by the sensitivity
of X-ray detectors to high-energy
photons. | was also impressed by the
fact that the two independent instru-
ments: the ground-based NoRH and
space-borne SDO performed so well to
simultaneously detect even a subtle
temperature change on the sun. | had
submitted the idea of using this
technique in future analyses of the
NoRH data as my proposal to the ISEE
International Joint Research Program,
which was approved later.

Another benefit of working in ISEE
was the excellent series of seminars.
Whenever | attended the solar seminars
and the ISEE integrated studies
seminars, | was pleasantly surprised by
the quality of the talks delivered by both
students and faculties of ISEE, and the
integrity in the institute-wide research
efforts toward the issues of space
weather. Within ISEE solar and space
physics teams, they collaborate each
other so well, which is not common in
many other institutes around the world.
| believe that this is one unique strength
of ISEE. | myself presented two talks
during the six-month period, and am
looking forward to revisiting ISEE in near
future.



Pavlo Ponomarenko

Designated Associate Professor at ISEE from University of Saskatchewan, Canada

Space Weather, Earthquakes

and Hiragana

| was invited by Dr. Nozomu Nishitani
to visit ISEE as a Designated Associate
Professor from the Institute of Space
and Atmospheric studies at the Univer-
sity of Saskatchewan, Canada, where |
hold a continuous position as a Profes-
sional Research Associate. This was my
second spell in Nagoya, and on both
occasions | was working on studies of
Solar Wind — Magnetosphere — lonosphere
— Neutral Atmosphere interactions using
Hokkaido pair of the Super Dual Auroral
Radar Network (SuperDARN). The previ-
ous three-months term at then STELab
in 2014 was mainly focused on improv-
ing performance of the Hokkaido radars
through application of advanced data
analysis and calibration algorithms. This
time the major attention was paid to
taking advantage of these improve-
ments in studying Space Weather and
Neutral/Plasma Atmospheres Interac-
tion effects, in particular, analysing in a
greater detail signatures of the Tohoku
earthquake in SuperDARN data. The
previous studies revealed a strong
wave-like perturbation in the plasma
drift velocities which passed through
the field-of-view of the Hokkaido radar
at about 15 min after the main quake.
While a tentative physical scenario
explaining the main perturbation features
has been proposed, many questions
about the spatio-temporal structure of
the perturbation remained open. Our
in-depth re-analysis of the Tohoku
event was based on (i) applying a new
data analysis package which consider-
ably expanded the spatial coverage
(almost two-fold!) as well as improved
accuracy of the data, (i) utilising
accurate measurements of the radar
echo angle-of-arrival which became

available as a result of the visit to
Nagoya two years ago, and (iii) simulat-
ing the radio wave propagation
through a model ionospheric perturba-
tion using numerical ray tracing. As a
result, most of the previously
unresolved issues have been cleared.
However, the new angle-of-arrival data
presented yet another puzzle showing
an anomalously large change in the
apparent altitude of the echoes. Well,
this is what we call research, isn't it? The
ray tracing simulations have already
shed some light on the possible origins
of this effect, but more work has to be
done in order to confidently attribute
the observation to a particular physical
process in the ionosphere.

Besides the research itself, there
were other two important duties during
my work at ISEE. One was to take part at
several workshops and seminars. This
time it was not as strenuous as in 2014
(five conferences in three months!) so |
made just four presentation at three
workshops and only one seminar talk.
One of the highlights of these
workshops was a rather unexpected
meeting with Prof. Yasuhide Hobara
from the University of Electro-Commu-
nications. We have become acquainted
with each other almost twenty years
ago while attending a Space Plasma
summer school on Volga River in the
middle of Russia. The school was held
on a boat whose personnel spoke next
to zero English and no Japanese at all, so
Yasuhide's survival totally depended on
my limited English. Well, twenty years
down the track we still are able to recog-
nise each other and even to communi-
cate in Russian! On the photo left-hand
side, | am shaking hands with Hoba-
ra-sensei, among other participants and
guests of the Symposium of Space
Science and Radio Engineering at UEC.

Another important mission was to
help Dr. Nishitani's graduate and under-
graduate students at ISEE in their

research as well as in preparation and
writing their theses. This has been done
both at the research seminars and
during the special meetings with the
students, and | have realised that know-
ing even few words in Japanese greatly
facilitates our communication.

Talking about Japanese, together
with my wife Olena, who accompanied
me for the whole trip, we did our best
possible preparation for the travel by
attending “Japanese for the Traveller”
course in Saskatoon. After arriving to
Japan, we augmented it by learning O
S5hHV7x and 73257 (special thanks to
Fukuda-senseil). As a result, we were
able to say several basic phrases, the
most useful being “Nihongo wa wakari-
masen”, and to read some labels while
shopping and some station names
while travelling. Our linguistic endeav-
ours provided us with such a confidence
in communicating with Japanese people
so that on our weekend's hike trips we
were able to explore without fear places
like Tahara, Gamagori, Utsumi, Inuyama,
Gifu, Jokoji, Ise-Shima etc. During our
hikes we were surprised by the number
of senior Japanese who would endure
multi-hour multi-kilometer trips in the
rugged mountainous areas. On the
photo above one can see a couple we
have met while walking north of
Inuyama. Besides my wife, the other
people on the photo are another ISEE
visitor Dr. Jo Baker from Virginia Tech
and his son Jack.

By the end of the stay we began to
feel as being accepted by the country,
so that even before our flight to Canada
we started planning what we will do on
the next trip to B,
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Martin Connors

Designated professor at ISEE from Athabasca University, Canada

Athabasca and Nagoya
connected by auroras

Having collaborated with what is
now ISEE for over twelve years, and
welcomed many visitors from Japan at
the Athabasca Observatory in Canada, |
was very pleased to have the opportu-
nity to come visit. This is a very exciting
time, with many projects underway. The
success of ERG/Arase, which has regular
conjunctions with Athabasca, meant
ongoing involvement with projects
both at home and in Nagoya. It was
convenient to watch live auroras on
Athabasca’s video feed, from the
comfort of my office here in the univer-
sity, and strange to watch them during
the day! Even more exciting, ERG/Arase
was at the right place at the right time
for some interesting events. My team in
Athabasca kept up development on
proton aurora equipment, ready for use
in real time. When darkness returns in
the autumn, ERG/Arase will be in the
right position to measure in space as we
observe proton auroras from the
ground. We will be ready!

Proton auroras have been a strong
point of our collaboration, and while |
was here some interesting new results
were obtained on the detection of their
fastest timescale. We hope to publish
this work soon. The PWING project now
has around the world coverage at
60 degrees north, complementing
Athabasca for these and other studies.
An interesting aspect of my stay was to
be able to look at another type of
complementary work, the use of radar.
The lower-latitude SuperDARN sites, for
which Nagoya was a pioneer, allow
study of auroral events, like substorms,
from another aspect than my traditional
approach using magnetic fields. It was
very useful to interact with radar
experts, and make new collaborations
to unravel the mystery of the aurora.

The most interesting event |
studied here was not a substorm, but
rather a solar wind gust called a sudden
impulse. We initially studied this using
very low frequency radio data from

Prof. Connors selfie at Yagoto Kosho-ji in February 2017.
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Athabasca and the Van Allen probes,
but the event became even more
interesting when we realized how
strong it had been in eastern Canada,
and that it had affected the Hydro
Québec power grid. Both of these
studies are ongoing and near publica-
tion. Due to the many space physicists
in Japan, and opportunity to interact at
several very good meetings, collabora-
tive studies can be done very well here.

In the area of substorms, two
particular studies were carried forward.
Although the February 26, 2008 THEMIS
event is the famous “reconnection
substorm” that establishes some basic
physics, aspects of the near-Earth
magnetic field remain obscure. |
travelled to Fukuoka to work with
experts there on use of low altitude
satellite data to unravel this aspect.
Another event of nearly 15 years ago
seems long distant, but space imaging
data was available at that time more
than now. The images confirm that
auroral currents can be detected
drifting by use of subauroral magnetic
data. The methods of matching data at
several stations were improved by
discussion with radar scientists. In turn,
confirmation of moving auroral forms
detected by radar in the March 2015
magnetic  storm uses the same
technique for magnetic data. Both
studies tell us that much can be learned
about electric currents in auroral events
by looking at magnetic data from
relatively far away. Once more, a
multi-faceted approach is the best way
to go.

A visit to Japan offers many possi-
bilities for travel and cultural study.
Some of my cultural study was trying to
learn Japanese, which is challenging.
Five months is a bit short for that, but at
least | can now read some food wrap-
pers! My visit started with being invited
to ring the Joya no Kane at a small
temple in downtown Nagoya, which
seemed to start things off well. | am still
amazed by the attainments of Japan,
both in our field, and in life in general.
My last action before leaving was to ring
the bell at our local Kosho-ji temple
wish for a return visit soon.



Antti Ensio Kero

Designated associate professor at ISEE from University of Oulu, Finland

Studying the atmospheric
response to the energetic par-

ticle precipitation in support of

the ERG/ARASE satellite

The ERG/ARASE satellite mission
aims to study the acceleration and loss
mechanisms of relativistic electrons
during geospace storms by observing
both "the cause", i.e, magnetospheric
waves responsible for the accelera-
tion/loss, and "the effect", i.e,, the corre-
sponding energetic electron flux popu-
lations seen by the particle detectors
on-board. Ground-based verification of
the precipitating particle fluxes serves
as a crucial complement for this
approach.

EISCAT incoherent scatter radar
measures the height-dependent densi-
ty of free electrons, and its time-depen-
dent response to variable ionising
radiation from space, yielding informa-
tion on both the ionisation source
processes  (solar  electro-magnetic
radiation, energetic particle precipita-
tion, cosmic rays) and their conse-
quences on the atmosphere (changes
in chemistry, energetics and dynamics).

During my 6-months visit as a
designated associate professor at ISEE,
we introduced a novel inversion
technique for determining the energet-
ic particle precipitation characteristics,
i.e, precipitation flux density spectrum
and ionisation rate through the
ionosphere. In addition, potential
chemical consequences of the energet-
ic particle precipitation were assessed.
In our approach, a detailed Sodankyla
lon Chemistry model (SIC) is used as a
time-dependent forward model for the
purpose.

In fact, collaboration between ISEE
and my home institute, the Sodankyla
Geophysical Observatory / University of
Oulu, Finland, was initiated already in
2015, when director of SGO, Esa
Turunen had his 3-months visit at ISEE.

At that time, we estimated the chemical
consequences of the so-called pulsat-
ing aurorae to the mesospheric chemis-
try, concluding that a typical pulsating
aurora event could reduce the meso-
spheric ozone by several tens of
percent [1].

In addition to developing the
methodology further, in particular for
the ERG/ARASE satellite, we studied the
morphology of these events more
carefully during my visit [2], showing
more experimental evidence on the
high-energetic  particle  population
associated, in particular, to the pulsat-
ing aurorae.

Another breakthrough was to find
the individual pulsations of the pulsat-
ing aurorae in the cosmic-radio noise
intensity detected by the KAIRA riome-
ter [3]. This finding verifies that the
high-energy tail of the precipitating
spectrum is, indeed, pulsating and
provides essential information on the
precipitation generation mechanism,
i.e, a science topic studied in ISEE.

The collaboration continues now,
after my visit, by joint measurement
campaigns during the times of
ERG/ARASE  conjugations over the
Northern  Scandinavia. With these
datasets, and the methods developed
within my visit, we hope to achieve a
solid basis to answer the science
questions, i.e, how the pulsating
auroras are generated and how they
affect to the atmosphere.

| feel grateful and privileged for

being able to visit Nagoya, hoping our |"
collaboration will allow me to visit your

inspiring institute soon again.

[1] Esa Turunen, Antti Kero, Pekka T.
Verronen, Yoshizumi Miyoshi, Shin-ichi-

ro Oyama, and Shinji Saito. Mesospheric
ozone destruction by high-energy
electron precipitation associated with
pulsating aurora. Journal of Geophysical
Research: Atmospheres, 2016.
2016JD025015

[2] S. Oyama, A. Kero, C. J. Rodger, M. A.
Clilverd, Y. Miyoshi, N. Partamies, E.
Turunen, T. Raita, P. T. Verronen, and S.
Saito. Energetic electron precipitation
and auroral morphology at the
substorm recovery phase. Journal of
Geophysical Research: Space Physics,
2017.2016JA023484

[3] M. Grandin, A. Kero, N. Partamies, D.
McKay, D. Whiter, A. Kozlovsky, and Y.
Miyoshi.  Observation of pulsating
aurora signatures in  cosmic noise
absorption data. Geophysical Research
Letters, 2017.2017GL073901

Prof. Kero attending campus-wide simultaneous

evacuation drill.

Laboratory administrators and Prof. Kero.
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Study of post-midnight field-aligned irregularities at low-latitudes using the

Equatorial Atmosphere Radar

We investigated 3-m field-aligned irregu-
larities (FAIs) of the ionospheric F-region
at low latitudes using the Equatorial
Atmosphere Radar (EAR) installed at Kotota-
bang, Indonesia. This study aims to reveal
the mechanism of post-midnight FAls in the
F-region observed frequently in June solstice
and low solar activity. To accomplish this, we
made a statistical study of FAIs observed
with the EAR and investigated the effects of
thermospheric neutral winds and tempera-

ture on post-midnight FAls. Plasma bubbles
and kilometer-scale plasma irregularities
were also examined to find their relationships
with post-midnight FAls. Our work provided
new observational results on the develop-
ment of post-midnight FAIs in Southeast
Asia. We found that post-midnight FAls
associated with plasma bubble generated
around midnight. Equatorward neutral winds
related to midnight temperature maximum
affect the growth of plasma bubble and

Dao Ngoc
Hanh Tam

vl
generation of post-midnight FAls. These
results contribute to understanding and
predicting the equatorial ionospheric irregu-
larities that affect GNSS positioning and
satellite-ground communication.
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Petrological studies of granulite facies metamorphic rocks from the middle

segment of the Mogok metamorphic belt, central Myanmar

The Cenozoic Mogok metamorphic belt
exposed at the western margin of the
Shan-Thai Block forms a prominent part for
understanding the continental evolution of
Southeast Asia. It consists of gneisses,
marbles, calc-silicate rocks, quartzites,
schists, migmatites and granulites with
subduction-related granitoids. We describe
the wide occurrence of granulite and/or
granulite-amphibolite facies paragneisses
and related metacarbonate rocks, and
provide basic information for the tectonomet-
amorphic evolution of these rocks.

Cordierite-bearing paragneiss and associ-
ated garnet-biotite paragneisses dominate in
the middle segment of the Mogok belt.

Conventional geothermobarometers combin-
ing with empirical thermometers and pseudo-
section analysis suggest pressure—tempera-
ture (P-T) conditions of 0.60-0.79 GPa/
800-860 °C for the peak metamorphic stage.
Anhedral cordierite around garnet indicates
re-equilibration under lower P-T conditions of
about 0.4 GPa/620 °C.

The stability relationships of mineral
parageneses of metacarbonate samples also
suggest high-temperature and Xco. conditions
of >770 °C and > 0.2, respectively. Retrograde
assemblages in metacarbonate samples
indicate decrease in Xco2 value during
retrogression.

Based on the comparison of present study

Ye Kyaw Thu s

=

with previously described P-T conditions, we
suggest that (1) the metamorphic conditions
of the Mogok metamorphic belt vary from the
lower amphibolite- to granulite facies, (2)
metamorphic grade seems to increase from
east to west perpendicular to the north-trend-
ing extensional direction of the Mogok belt,
(3) granulite facies rocks are widespread in
the middle segment of the Mogok belt, and
were locally re-equilibrated at lower amphib-
olite facies conditions during the exhumation.
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Observatlonal studies of intensification process of precipitation systems and
formation process of gusty winds in the Japan Sea coastal regions in winter
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Studles on optical propertles of dlesel exhaust particles
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Development and application of a hydrometeor classification method for X-band polari-

metric radar focusing on solid hydrometeor
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Sensitivity studies on the SciBar Cosmic Ray Telescope (SciCRT) at full performance for

ground-based observations of solar neutrons
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Converting electron transfer rates of phytoplankton into daily carbon fixation

rates in coastal waters of Ariake Bay and the East China Sea

Approximately half of the total global
carbon fixation occurs by phytoplankton in
the oceans. Thus, understanding patterns
and processes of marine primary productivity
(PP) is crucial for understanding global
carbon cycling. Comparing with traditional
way to measure PP in field, in this study,
based on fast repetition rate (FRR) fluorome-

try, We developed a method that can allow
acquiring in situ PP data quickly and non-de-
structively. We proved the feasibility and
advantages of using FRRf data for high
resolution PP estimation. The approach for
estimation PP is immensely significant in the
study of biogeochemical cycling. The work
has provided novel region-specific

K TTH

algorithms which can be applied to future
high resolution (FRRf-based) studies needed
to better understand controls of phytoplank-
ton carbon fixation.
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Development and performance of a novel single-particle polar nephelometer
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Climatological Study on Low Pressure Systems over Bangladesh Associated with Intrasea-

sonal Oscillations
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with global data analysis
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A study on the physical characteristics of quasi-2-day waves in the tropical atmosphere
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