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Tokumaru, M., K. Fujiki, and T. lju,
North-South Asymmetry in Global
Distribution of the Solar Wind
Speed During 1985-2013, J. Geo-
phys. Res., 120, 3283-3296, 2015
(DOI:10.1002/2014JA020765).
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Visiting professor
Research
Reports

NEANHEHZERS

Vania K. Jordanova . Designated Professor at ISEE from Los Alamos National Laboratory, USA

During the first four months of 2019 |
had a great opportunity to visit and work
at the Institute for Space-Earth Environ-
mental Research (ISEE) at Nagoya Univer-
sity, taking a sabbatical leave from Los
Alamos National Laboratory (LANL), New
Mexico, USA. The primary focus of my
visit was a collaboration with Prof. Yoshi-
zumi Miyoshi to develop further under-
standing of ring current and radiation belt
coupling during geomagnetic storms and
substorms, performing both theoretical
and observational studies. In particular,
we investigated key physical processes
that control the dynamics of energetic
particles in the Earth’ s inner magneto-
sphere, ranging from eV to MeV energies,
in response to various solar wind drivers.
Large particle flux enhancements may
cause severe damages to scientific, com-

The author (right) enjoying c

=E s S,

herry bloséoms in
Nagoya with her ISEE host Yoshizumi Miyoshi, Masa-
fumi Shoji, Lynn Kistler and her husband.

munication, and navigation satellites,
therefore predicting their dynamics and
advancing space weather science is of
great importance to the society.

For our analysis we used primarily
the Ring current-Atmosphere interactions
Model with Self-Consistent magnetic (B)
field (RAM-SCB) developed as part of the
SHIELDS project that | led at LANL. The
model calculates the distribution of H*,
0%, and He* ions and electrons inside of
geosynchronous orbit and evaluates the
magnetic field in force balance with the
anisotropic ring current plasma pressure.
We simulated the dynamics of energetic
ions and electrons during several geo-
magnetic storms when high resolution
observations were available from the
Arase satellite, Van Allen Probes A and B,

and ground-based instruments. Large

Z enhancements of ring
current fluxes were
observed by all three
A satellites during the storm
d main phase. In addition,
g intense plasma waves
J (i.e., chorus and EMIC)
5 were recorded in situ and
on ground but with differ-
ent spatial and temporal
dependence. We com-
.-, pared the simulated distri-
= butions of ring current
4 ions and electrons with
measured fluxes from the
Van Allen Probes and
Arase satellite and investi-
gated how the drift and

Investigating ring current and radiation belt coupling

loss of ring current particles in such
storms determines their energy and pitch
angle dependence. In addition, we stud-
ied the effects from ion composition vari-
ability on inner magnetosphere dynamics,
plasma wave generation and particle pre-
cipitation. Results from these investiga-
tions will be presented at the JpGU-AGU
Joint Meeting in Japan, the AOGS 16th
Annual Meeting in Singapore, and the lon
Composition in the Sun-Earth System
(ICSES) Workshop in the USA.

During my visit | had very productive
and stimulating discussions with many
colleagues at Nagoya University, post-
docs and students at the ISEE seminars,
and in particular with Prof. Kazuo Shioka-
wa and with Prof. Lynn Kistler (visiting
from the University of New Hampshire,
USA under the cross appointment system).
| appreciated learning about Japanese
culture and sharing free time with
colleagues and families at dinner and
“Hanami” (cherry blossom) parties. | was
very fortunate to have the opportunity to
do some sightseeing with my family in
Nagoya and its surroundings, to go hiking
the Kumano Kodo trail, and to see the
new Emperor in Tokyo! These are pre-
cious memories that | will cherish forever!
Finally, I would like to thank all ISEE
colleagues and administrative staff for
making my stay in Nagoya rewarding and
unforgettable. | am looking forward to
continuing this fruitful collaboration by
hosting colleagues in New Mexico and
returning back to Japan in future occa-
sions.

20195 E HHEXFFEHMIKRIEHEMN AR HAARERRE-E

RIFEATIE, AL 28 FE (2016 FE) &5 3 BT BB OHRFM A HEMFARRE U TXHRZE L DRBEERIT,

FHBZEHRBNZZH/ON T2 2EE—ORRARPAE UTDFEBZERICHE T TVWEY, 2019 FEF COHRFA- LR
REEDIFEBICHLDFEY, 2018 F 11 B 27 HKUTIZRT 10 DATTUV—TRAFZMMKL. 2019 F 1 B 15 HICHHE
ZEffHYI > cHER 5 217 DBBNH DX UIc, ZDH. 6 DDEMIEER MEBNEMEZEES AGBEFHREMEZEER B
HxBEEFEES ASESREFEMEER FRATEMZRER MEERARAEMERESR) & BFREEMRFREYY— (CICR) &
SUMET —FFAITV A5 — (CIDAS) TEEZTV\ £FAMNA HLRAMEZES (3 A 22 HfE) TOEZREZR T3 B 27
HOMRRPABIRSICEWTET 206 hrhMRIREnE Ufco AZa—AL Y —Ic £RIRBFEOVA N 2BH LT,

1) ERR4EME  2) ISEE International Joint Research Program 3) BT —2vavy  4) —fREFEHE
5) BRHEEMAK 6) fiRES 7) STEEABHREMAR 8) T—IN—X{ERHRME
9) IEREENTEBENA (XEFA) 10) IEB[EEMTEESIE (FFEOH) * ERENOLO—ROBMEHOFE A
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Study of the Characteristics of Magnetic Field in the Flaring Active Regions Based on
the Nonlinear Force-Free Field Extrapolation and Magnetohydrodynamic Simulations

Solar magnetic field plays very import-
ant role in the solar flare and CME pro-
cess. Therefore, it is very crucial to inves-
tigate the evolution of magnetic field in
several Active Regions (ARs) before large
flares happened. Previous studies
showed that in the pre-flare phase, mag-
netic field in the core of an AR is sheared
very strong near the polarity inversion
line (PIL), where positive and negative
magnetic polarity are reversed. Highly
sheared magnetic field manifests as
strong twist field lines in the solar atmo-
sphere (corona). In order to study coro-
nal magnetic field, | used nonlinear
force-free field (NLFFF) model derived
from photopheric magnetogram data
taken by Japanese solar observer satel-

lite, Hinode, and NASA’ s Solar Dynamic
Observatory (SDO). This NLFFF models
were used in my study to investigate the
characteristics of flaring ARs. The aim of
this study is to reveal the mechanism of
solar flare trigger mechanism and to find
the characteristics of an AR that will pro-
duce alarge solar flare through modeling
and numerical simulation based on the
real observational data.

| have studied the mechanism and the
characteristics of the magnetic field
before solar flares happened by applying
previous theoretical studies in the more
realistic situation involving real observa-
tional data. | performed MHD simulation
on to the NLFFF by imposing several
different orientations of emerging flux

aVIcE DV,

Johan
Muhamad
BRHER .
RN FFEYEZR
HEK

near the PIL. | found that the emerging
flux whose orientation opposite or
reversed to the large-scale field in the AR
can effectively trigger a flare. | also devel-
oped a method to extract a parameter of
the stability of coronal field structure
based on the theory of double-arc insta-
bility. I found that this new parameter
can be very useful in a flare prediction. |
believe that the application of the
method developed in my study can
improve solar flare prediction and space
weather forecast.
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| was born in El Salvador, the
smallest and most densely popu-
lated country in Central America.
My love for space science got me
into Paul Sabatier University in
Toulouse, France. After many
trials and tribble-ations, | ob-
tained my Ph.D degree from
Nagoya University, under the
supervision of Prof. Shiokawa. Af-
terwards, | spent a very sunny
year as a visiting scholar at the

| ERAERES
wirgz IR HEF

2019F4 81 B TEMRBIEMEEL
DRBICEFEWNLE Lo ERARE
TEMERE Uk, B I i Rt
B ERKZRIBENEFRERT.
201 7E&DISEEICTEELTHDET,

BRI LUE, Tt - B it-52 5%
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FERIZIEEIEE (IODP) fityE cHEY)
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! eSS Chae-Woo
Jun

Since April 1 2019, | have
joined ERG Science Center, ISEE,
Nagoya University. | am working
on development of satellite data
products and improvement of
data analysis tools. | lived in
Nagoya about 3 years to receive
my Ph.D. degree in Space Physics
guided by Prof. Kazuo Shiokawa
in Division 2 and graduated in
2016. During my Ph.D., | investi-
gated Pc1-type geomagnetic pul-

P HEF—IP TV AT~
v BRI

201948 1H T CTHRET—oY
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TLUR, ZHETHIEEICRZDIF65E
BICEDET,

INET MEKZERBITZALIEE

ATMOS department of UCLA
working with Prof. Bortnik. Tired
of too much sun and warmth, |
continued as a JSPS post-doctor-
al fellow at Tohoku University
with Prof. Katoh. Missing home,
I’ ve come back as a YLC Special
Assistant Professor affiliated to
the Division for lonospheric and
Magnetospheric Research and
the CICR. My research project
focuses on VLF/ELF emissions,
their physical properties, genera-
tion and propagation. I’ ve used
ground-stations, satellite data

ShcEREOHRY ZREWT, BEEE
DA DR AL SEBKKREE# ZIE>
TWEY, COMERZTIEET. AN
UIA10 I RZR14. ROTILZEZD A
26D MR EFE = 217 (AMS) I 1
D, IRRAR VA FHERHE TDAMS R
R1AAEEDRRICEDDE U,
2016F(CE=N/IODPEF 7Y
THRRUENDEMZ LI, TEILTA
L ERIBEEH) 2T —N VAR
[CEEDHATWE T, Z77UDKED
BREZEEETTIDENERZTOF
S DRFEY, EhEBENRE UEIE

sations observed on the ground
using three induction magnetom-
eter stations. After that, | moved to
University of California, Los Ange-
les, US for 3 years. As a post-doc
researcher, | had studied the sta-
tistical characteristics of Electro-
magnetic lon Cyclotron waves,
called as EMIC waves, in the inner
magnetosphere under different
geomagnetic environments using
the Van Allen Probe satellites. |
was very excited that | will be back
to Nagoya, and was surprised that
most places near Nagoya Universi-

DZFDHERDT — 7Pt EHSDH
FEIGEEHAEDE T RSEIIC
BEITIEIXRILF—BFHIHEKTD
BEZEZHRLDCHEEZEDTEE U
Ffc. 2016FITJAXAICK > TIT S £
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INTHSIE THE5E ODF—F %A
T.BIX/IF—EFOIEBEREICE
FEIMBICHEEF L. IAAR—RICH
TB2EFIAFTIVAEEBRITDEE
BIZEICHLZBMATENDET, S1&iE.TH
S5, O AT VA Y —D—BEU

and even
lighting-in-
duced elec-
tron precipi- g
tation to try g

to get new
information
on these type
of waves. In
particular
ground and satellite simultaneous
and conjugated VLF events. I'm
also an active member of the
VERSIM group and co-founder of
their Journal Club.
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ty were exact-
ly similar to
my previous
memories.
This helped
me easily to |
settle in this |
city and made |
me comfort-
able as my 4
friendly hometown. | believe that
my activities in ERG Science
Center will be a wonderful oppor-
tunity to extend my working
experiences.
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CTA Schwarzschild-Couder
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"Review of the accomplishments of
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mid-latitude Super Dual Auroral Radar
Network (SuperDARN) HF radars"», &
PR ES T SProgress in Earth and
Planetary Sciences&ic i & Uiz,
LEa—m@mxxU>vy:
https://doi.org/10.1186/s40645-019-0
270-5
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progress in heliospheric physics by
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