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I RE(RERE-EHIR) R 2 BERETERIIAVEERICLSIFERIE

TR B GRRAZE B WRE 2 BRI RZARATFERESS —ICLIREREBEELER

T BT (REBRE B =47 Bl NEBABEREDSHD BepiColombo REi5E Al
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2) ISEE International Joint Research P

Rangaiah Kariyappa (Indian Institute of Astrophysics-
Former Professor)

Venkata Ratnam Devanaboyina (KLEF Deemed to be
University - Professor)

Akala Andrew Oke-Ovie (University of Lagos, Lagos,
Nigeria-Associate Professor)

Singh Ravindra Pratap (Physical Research Laboratory-

rogram
Satoshi Solar X-ray Irradiance, Temperature & Magnetic Field Variabilities of the
Masuda Spatially Resolved Coronal Features
Yuichi Investigation of Extreme Global Total Electron Content Events using
Otsuka Statistical and Fractal Methods
Yuichi A study on responses of global equatorial/low-latitude ionosphere to
Otsuka CIR-driven and CME-driven intense geomagnetic storms during solar

cycle 24

Satonori SSW influence on the MLT dynamics, temperature, and meridional
Nozawa circulation

Academic Faculty)

Chen Linjie (National Astronomical Observatories,
Chinese Academy of Sciences-Associate Researcher/
Professor)

Maurya Ajeet Kumar (Babasaheb Bhimrao Ambedkar
University, Lucknow-Assistant Professor)

Abadi Prayitno (Other Institution-Researcher)

Teh Wai-Leong (Universiti Kebangsaan Malaysia+
Lecturer)

Opgenoorth Hermann (University of Umea-Professor
Emeritus)

Wang Dedong (Helmholtz Centre Potsdam GFZ German
Research Centre for Geosciences- Scientist)
Sudarsanam Tulasiram (Indian Institute of Geomagne-
tism-Professor)

Chakraborty Shibaji(Virginia Polytechnic Institute and
State University-Postdoctoral Associate)

Santolik Ondrej(Institute of Atmospheric Physics-
Professor)

Kazumasa  Estimation of solar wind speed using the multi-station IPS telescope

Iwai

Yuichi Understanding vertical atmosphere-ionosphere (Al) coupling through
Otsuka atmospheric gravity waves

Yuichi Developing a nowcasting capability for the occurrence of post-sunset
Otsuka equatorial plasma bubble in Southeast Asia

Takayuki Understanding the Role of Magnetic Island in Plasma Acceleration and
Umeda Energy Conversion during Magnetic Reconnection

Nozomu Study of sub-auroral storm time magnetic and convection disturbances

Nishitani and their effects for GIC and GNSS impacts
Yoshizumi Analytical Chorus Wave Models Derived from Van Allen Probe and

Miyoshi Arase Observations

Kazuo Geomagnetically Induced Currents at equator due to IP shocks and
Shiokawa solar wind discontinuities

Nozomu Influence of Solar Flare-Driven Changes in the lonospheric Conductance
Nishitani and Electric Fields on HF Radar Observed Doppler Flash

Yoshizumi Investigation of electromagnetic waves in space plasmas

Miyoshi
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mEARE FIAESHE seRrE+

R #atE (University of California Berkeley- Assistant Kazumasa  Multi-point spacecraft investigations on the solar erupted magnetic flux
Research Physicist) Iwai ropes propagating through the inner heliosphere
Fedun Viktor (The University of Sheffield-Professor) Kanya Analysis of solar active regions based on Lagrangian methodology
Kusano
Lazzara Matthew (University of Wisconsin-Madison, Naoyuki Creation of a new high-quality long-term temperature dataset of East
Space Science and Engineering Center-Senior Scientist)  Kurita Antarctic meteorological observations
Krucker Samuel (FHNW -Professor) Satoshi The NoRH/RHESSI flare catalogue: time-dependent analysis
Masuda
Welsch Brian (University of Wisconsin - Green Bay- Kanya Exploring Magnetic Energies to Understand and Predict CME Onset
Associate Professor) Kusano
Aizawa Sae (Institut de Recherche en Astrophysique et Yoshizumi Investigation of the solar wind propagation and its characteristics in the
Planetologie - Postdoc) Miyoshi inner heliosphere using multi-spacecraft, ground-based observations
and numerical simulations
Foerster Matthias (GFZ German Research Centre for Nozomu Subauroral phenomena observed by SuperDARN and the Swarm
Geosciences-Senior Scientist) Nishitani satellite constellation
Berger Thomas (University of Colorado at Boulder- Kanya Investigation of Solar Polar Magnetic Fields using Hinode/SP and
Research Staff) Kusano SDO/HMI Data
Rakowski Andrzej(Silesian University of Technology- Masayo Establishment of master dendrochronological calibration curve around
Associate Professor) Minami 660 BC using annual tree ring samples from Poland
Tobias Spiegl(Universitat Berlin- Professor) Fusa Miyake Modelling the transport and deposition of 14C produced by extreme

solar proton events and 7Be produced by galactic cosmic rays during
the satellite era

3) ERT—vvavS

meiRE FIRESEE stRE4

NE REFEMEMRERAEERE- B Yoshizumi  Contribution of the BepiColombo mission to heliospheric system science
Miyoshi

Leka KD (NorthWest Research Associates: Kanya What is a Magnetic Flux Rope? Do we know it when we have one?

Senior Research Scientist) Kusano
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11) SCOSTEP Visiting Scholar (SVS) Program (in ISEE)

meiRE FIAELHE sTaRE%

Rahul Rathi(Indian Institute of Technology Kazuo Determination of local geomagnetic index and its correlation with TEC and airglow
Roorkee, India-graduate-course student) Shiokawa intensity

Veera Kumar Maheswaran (SASTRA Deemed  Yuichi Investigation of latitudinal dependence of medium-scale traveling ionospheric
University, India-graduate-course student) Otsuka disturbances detected from GNSS TEC data over equatorial regions

Chukwuma Anoruo (University of Nigeria, Yuichi Study of TEC variations during geomagnetic storms

Nsukka, Nigeria-graduate-course student) Otsuka
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Pankaj Kumar Soni(Indian Institute of Yoshizumi  Investigation of flux enhancement and associated changes in pitch angle distributions
Geomagnetism, India-graduate-course Miyoshi of radiation belt particles

student)

Nilesh Chauhan(Indian Institute of Geomagne- Kazuo Study of mesospheric bores from middle and high latitude region

tism, India-graduate-course student) Shiokawa

Rukundo Wellen (Egypt-Japan University of Kazuo Detection of equatorial plasma bubbles (EPBs) using a low-cost 630.0 nm all-sky
Science and Technology, Egypt- Shiokawa  imager

graduate-course student)

Adithya H.N. (SVS 2021 Recipient) (Scikraft ~ Satoshi Coronal temperature variability from spatially resolved images of the Sun from

Education and Engineering Design Pvt. Ltd. Masuda Hinode/XRT

India-graduate-course student)

Onyinye Gift Nwankwo (University of Michigan, Kazuo Extensive investigation, comparison and validation of the thermospheric wind

USA-graduate-course student) Shiokawa  observations during geomagnetic quiet and disturbed periods using the data surveys
from ground-based equipment and results from model calculations

12) Mz AHEENR(Ray7V Y T)

seiRE kL WsTRrEH

B/AR B (RERE-HIR) AR R PUUYIIVBREBRROROYTY VTR L HIREE
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13) HEFEE T+ —ILNERIER
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Preparation phase

Due to increased ground-based
cooperation with ISEE VLF group, my
good colleague Associate Professor
Claudia Martinez-Calderon asked if |
would be interested in applying to a visit-
ing professorship at ISEE. | did not think
for a long time before giving a positive
answer. My wife having decided to join
me, we fixed our flights for early February
2022 and prepared all the documents for
the Certificate of Eligibility (CoE), which
we received just over Christmas.

However, in January, Finnair can-
celled our flights. After a long wait with
their customer service we were able to
change our flights to 27 Mar. Nonethe-
less, on 16 Feb our new flights had been
cancelled, again. Thankfully, from 1st
March, Japan gradually opened for busi-
ness travelers and immediately, we pre-
pared our visa applications. Since our
CoEs were issued in December, we
needed additional documents from ISEE.
Finally our applications were taken two
days later thanks to one of our colleagues
who took them directly to the Embassy.
With our visas in hand, and after several
phone calls to Finnair our flights were

Writer and wife at the Magome
mountain pass (790 m).
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fixed from Helsinki to Narita. We just
needed a negative PCR test and we were
ready to fly.

All these preparations were very
stressful, not only for us, but also for
Claudia who was caring and organizing
everything in Nagoya. In the end, as an
extra experience we took the Shinkansen
from Tokyo to Nagoya. We were all
extremely happy on Saturday evening of
2nd April when entering Noyori Hall.

Research phase

Once all complicated preparation
phases were over, it was relatively easy
to start work.

My original idea was to search
unusually high frequency natural magne-
tospheric VLF radio emissions from
PWING data, and if | have time, also from
ERG data. | had selected 20 days with
high occurrence of these events in the
Finnish Kannuslehto (KAN) data. It turned
to be a good idea as | found similar
events from Istok, at slightly higher
latitudes and ~5 hours east of KAN. |
searched similar events from Mamaiga,
Gakona, Athabasca, and Kapuskasing,
where | also found reasonable events.
They were not occurring at the same UT

Writer participating in Cooking Class with Claudia
Martinez-Calderon.

"Bird emissions" - unusually high frequency natural magnetospheric VLF radio
emissions observed simultaneously on the ground and on satellites

time, but it seems that they had been
observed roughly at same magnetic local
time (MLT) as KAN.

I had hoped that Husafell (HUS)
could show really interesting events
because it is located at almost the same
magnetic latitude as KAN, but unfortu-
nately HUS data was very noisy and had
lots of gaps. However, | am sure that we
will write a few new articles based on the
PWING events. Unfortunately, | had no
time to study ERG data at all, but that will
be made later on.

While I was in Nagoya, we submitted
two manuscripts. | attended online the
URSI AT-AP-RASC 2022 conference held in
Gran Canaria. Then, | listened to the
weekly DIMR Seminar and our Friday
research group report meeting. These
weekly seminars were interesting,
because they helped me understand the
research topics of the division, and also
learn the students’ work and experiences.

I am really thankful to all our secre-
taries who helped us in many practical
matters. They even proposed different
presents for our granddaughter who was
born after our return to Finland.

Beyond the science

Besides the science we were able
to enjoy sightseeing around Nagoya,
Kyoto, Gamagori, Nakatsugawa,
Tsumago, and Magome, as well as
Tokyo in the end of our stay in Japan.
Based on the information from our
activity trackers we walked over 800 km
during our three months stay. Many
parks and walking tracks were tested
and we liked them.

Our hostess Claudia and her hus-
band organized several ‘cooking class-
es’ where we learnt about Japanese
food and how to cook it. Both my wife
and myself, fell in love with Japan. Usu-
ally we are soon homesick, but that
never happened in Japan. And now at
home, we are missing our home and
friends in Nagoya.



NEANHEHERS

Rangalah Karlyappa: Designated Professor at ISEE from Indian Institute of Astrophysics, Bangalore, India

Solar Soft X-ray Irradiance Variability

My research
proposal submit-
ted under ISEE
International
Joint Research
Program was

accepted and approved in the beginning
of 2019 by ISEE. Under this program I
visited ISEE for a month (June 16 to July
17, 2019) to collaborate with Professors
K. Kusano and S. Imada. During this
period we had a fruitful discussion on
Solar Soft X-ray Irradiance Variability. Sub-
sequently on this collaborative research,
ISEE had offered me the Designated Pro-
fessorship to visit ISEE, Nagoya University
for 3-months in the beginning of 2020, but
due to Covid19 | could not visit. ISEE had
offered me again the Designated Profes-
sorship to visit from April 15 to July 15,
2022 to work with Professors K. Kusano,
Professor S. Masuda and S. Imada (pres-
ently at Tokyo University). My student,
Mr. H.N. Adithya, has also visited ISEE as
a SCOSTEP Student Visiting Scholar.

The main focus of my research at
ISEE is to understand the solar soft X-ray
irradiance variability - Sun as a Star - using
the spatially resolved full-disk images of
the Sun. We have used the observations
of the full-disk images from Hinode/XRT
and X-ray irradiance flux from GOES
instruments. The final goal is to deter-
mine the impacts of EUV, UV & X-ray irra-
diance variations on Earth’ s Climate and
space weather.

A careful study has been done to
identify, track, monitor and segment the
different coronal features from the
full-disk images of the corona. Studied
the variability of solar soft X-ray irradi-
ance for a period of 13 years (February
2007-March 2020, covers Solar Cycle 24),
using the X-Ray Telescope on board the
Hinode (Hinode/XRT) and GOES (1-8 A).
The full-disk X-ray images observed in
Al_mesh filter from XRT are used, for the
first time, to understand the solar X-ray
irradiance variability measured by GOES
instrument. An algorithm has been devel-

oped in Python and applied to identify
and segment the different coronal X-ray
features from the full-disk images. The
segmentation process has been carried
out automatically based on the intensity
level, morphology and sizes of the X-ray
features. The total intensity, area, and
contribution of all the features (active
regions, coronal holes, background
regions and X-ray bright points) were esti-
mated and compared with the full-disk
integrated intensity (FDI) and GOES (1-8
A) X-ray irradiance measurements. It is
found that the total intensity of all the
features is well correlated with GOES
X-ray flux. The contributions of the seg-
mented X-ray features to FDI and X-ray
irradiance variations showed that the
background and active regions have a
greater impact on the X-ray irradiance
fluctuations. Itis observed that the area
and contribution of ARs and CHs varies
with the phase of the solar cycle, where-
as the BGs and XBPs show an anti-correla-
tion. The area of the coronal features is
highly variable suggesting that their area
has to be taken into account in irradiance
models, in addition to their intensity vari-
ations. The X-ray bright points (XBPs)
have been identified and counted auto-
matically over the full-disk to investigate
their relation to solar magnetic cycle. The
number variation of XBPs suggest for an
existence of anti-correlation with the sun-
spot numbers. Both the number variation
and the contribution of XBPs need to be
considered in the reconstruction of total
solar X-ray irradiance variability.

A new initiative has been done to
study the temperature variability of coro-
nal segmented features using two filters
observations from Hinode/XRT by filter
ratio method. Studying the variation of
the temperature of the full-disk corona
and of individual feature’ s temperature
along with the solar cycle will be of inter-
est and important to understand the
Physics of the Corona.

Although an attempt has been made
earlier to measure the temperature of

coronal XBPs, but the variation in tem-
perature of the full-disk image and of indi-
vidual features over the solar cycle is not
measured yet. Since Hinode/XRT allows
capturing images of the Sun in 8 different
filters, it has got a unique feature that,
using 2 different filters, the temperature
map of the Sun can be generated. To
study the temperature variations, the
Al_mesh and Ti_poly filters of full-disk
composite, level-2, X-ray images of the
Sun are used. Derived the integrated
intensity of all the segmented features in
both the filters, and generated the tem-
perature maps of the corona using the
filter ratio method. Because of the XRT
straylight issue and unavailability of a
good pair of images we have restricted
our analysis for the period of 4 years
(February 01, 2008 - May 08, 2012, cover-
ing the starting part of the solar cycle 24).

It is a first analysis in using direct
energy values of the coronal features
from segmented solar disk to determine
the temperature values of the features. It
is found that the average temperature of
the full-disk and of all the features show
temperature fluctuations and they vary in
phase with the solar activity. Although

The author (second from right) with his collabora-
tors: Dr. Kanya Kusano & Dr. Satoshi Masuda, and

student Mr. H. N. Adithya (second from left).

The author with the ISEE secretary Akie Enomoto.
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the temperature of all the features varies
but the mean temperature estimated for
the whole observed period of the
full-disk, active regions, background
regions, coronal holes, and XBPs are
about 1.39 MK, 1.98 MK, 1.37 MK, 1.34 MK,
and 1.52 MK respectively. The tempera-
ture values and their variations of all the
features suggest that the features show a
high variability in their temperature and
that the heating rate of the emission
features may be highly variable on solar
cycle timescales.

During my stay at ISEE, | had an
opportunity to visit several institutions in
Japan such as Kyoto University, Kwasan
Observatory, Hida Observatory and earli-
er NAOJ, Mitaka and given seminars in all
the institutions and had fruitful discus-
sions. It was pleasure for me to attend

<TI0

the weekly solar seminars at ISEE and to
give a seminar.

I would like to express my sincere
thanks to my collaborators: Professors
Kusano, Masuda, and to Imada, who is
now in Tokyo University, for their con-
stant support, discussions & kind hospi-
tality. My special thanks to the ISEE
administration for taking care of the visit,
the visa papers, logistics and especially to
Ms. Akie Enomoto and Ms. Takako Inagaki
for their very generous support in all the
situations and at all stages. | managed to
do some sightseeing during weekends
also: visited Toyota car museum/exhibi-
tion, MCMaglev & Railway Park, Nagoya
Port and Aquarium, many Budda temples,
castles and parks in Nagoya. The Japa-
nese people and Japanese culture made
great impression on me. | liked their cour-

tesy, obedience, kindness, simplicity,
quickness, politeness, accuracy, prompt-
ness, helping nature, systematic and pre-
cise life which makes me really to stay
back in Japan. I always tell to my family
and friends during my conversations, if
the world learn these things from Japan,
it would be a much safer & cultured soci-
ety for everyone in the whole world.

Finally, I would like to thank all my
colleagues at ISEE and Nagoya University
with whom I have interacted, including
International Residence Higashiyama.
Japan is truly beautiful, more precise &
safer country with a myriad of sights and
experiences to explore, rural & urban, old
& new, and traditional & modern. | am
really looking forward to visit Japan again
and again.
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Concentrations from the Dome Fuiji Ice Core
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Sources of Urban Organic Aerosol and Their Relationship with Hygroscopicity: Insights

from Fractionation Analysis

Atmospheric organic aerosols (OA)
play an important role in the Earth’s radi-
ative balance and affect human health.
However, our understandings of the
sources, compositions, and properties of
OA are still poor. Understanding how the
sources of atmospheric OA govern its
burden and the relationships between
the sources and hygroscopicity are useful
to assess its impact on environments.

In this study, the sources of OA over
Beijing were assessed year-around based
on the chemical fractionation into the
high-polarity fraction of water-soluble

organic matter (HP-WSOM), humic-like
substances (HULIS), and water-insoluble
organic matter (WISOM), and the statisti-
cal grouping using positive matrix factor-
ization of high-resolution aerosol mass
spectra. We found the distinctive sources
govern different OA fractions: HP-WSOM
was dominated by more oxidized oxygen-
ated OA (96%); HULIS by cooking-like OA
(40%), less oxidized oxygenated OA
(27%), and biomass burning OA (21%);
and WISOM by fossil fuel OA (77%). The
hygroscopicity of HULIS was determined
and was found to correlate positively
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with elemental ratio of O:C. Further anal-
ysis resolved substantial k values for
different sources, and were found com-
parable with other studies suggesting
their wide applicability. The bridges
between sources and hygroscopicity of
OA would provide a basis to facilitate the
modeling work in the future.
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Effects of Diffractive Dissociation on Ultra-High Energy Cosmic Rays and Measurements of
Diffractive Dissociation Using ATLAS and LHCf Detectors
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Investigation of Summer Phytoplankton Community in the East China Sea: Analysis of
HPLC Pigment and Multiple Excitation Fluorometer Data

Knowledge on the structure of phyto-
plankton communities is important for
understanding the function of the marine
ecosystem. Especially in the East China
Sea (ECS) where is influenced by both
fresh Changjiang Diluted Water (CDW)
and oceanic Kuroshio water, formed
complex mixture conditions of the water
masses. However, there were few
inter-annual observations and detailed
investigations on horizontal and vertical
directions reported. In this study, the
high-performance liquid chromatography

(HPLC) method was applied in surface
observations on interannual variations of
phytoplankton communities in the ECS.
Moreover, a multiple excitation fluorom-
eter was applied to obtain high-resolu-
tion vertical profiles of phytoplankton
groups in response to different water
properties for large-scale observation.
The result of interannual variations of
phytoplankton communities showed high
phosphate concentration years in CDW
resulted higher abundance of diatoms
and dinoflagellates and this may be
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caused by wind-driven coastal upwelling.

Furthermore, the newly calibrated mul-
tiple excitation fluorometer calibrated by
HPLC data was reliable on obtaining the
high-resolution vertical profiles of phyto-
plankton groups in highly variable coastal
waters.
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Satellite-based Study of the Red Tides in the Upper Gulf of Thailand Influenced by Asian

Monsoons

Red tides have occurred often over the
last few decades, with frequent harmful
reports of massive fish mortality and
tourism disruption in different locations
in the upper Gulf of Thailand (uGoT).
Although anthropogenic nutrients and
monsoons impact uGoT red tides, field
data constraints limit our understanding
on why and how those blooms occurred.
This study investigated the dynamics of
uGoT red tides using the MODerate-reso-
lution Imaging Spectroradiometer-Aqua
(MODIS) ocean color data from 2003 to
2017 along with newly developed
ocean-color algorithms.

Asian monsoons showed the signifi-
cant contribution to the red tide dynam-
ics, particularly green Noctiluca, by
making seasonal variation of wind, pre-
cipitation, and river discharge. In general,
improved MODIS chlorophyll-a concen-
trations (chl-a) indicating total biomass of
phytoplankton, were intimately linked to
major river discharges from the north;
however, changes in precipitation and
wind speeds during southwest-monsoon
and non-monsoon seasons, as influenced
by El Nifio-Southern Oscillation, caused
interannual changes in seasonal chl-a vari-
ation. An algal-bloom discrimination algo-
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rithm applied to MODIS data successfully
discriminated green Noctiluca from other
red tides and non-bloom waters in the
uGoT. Seasonal variability of green Nocti-
luca blooms and other red tides across
the entire uGoT was eventually investi-
gated enhancing our understanding of
the red tide dynamics.
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