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We aim te provide a comprehensive uncerstanding of
the Space-Sun-Earth system in erder t© selve
glebal envirenmental issues aned contribute to the developmant of
the human seciety that is now expanding inte spacs.
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Due to the rapid development of society and science, human activity has expanded into outer spacelland has made significant impact on
Earth’s global environment. Thus, it is crucial to reconsider our new environment from a larger perspective, taking into account the relationship
between the Earth and space. In 2015, the Institute for Space and Earth Environmental Research (ISEE) was established at Nagoya University
for this objective. ISEE was the natural result of a joint collaboration effort among researchers across different disciplines. Our mission is to
clarify the mechanisms and relationships between the Earth, the Sun, and cosmic space, considering it as a seamless system. We focus on
helping solve issues related to our near-Earth environment and the expansion of human society toward space. ISEE also promotes various col-

laborative research projects as the only joint usage/research center in Japan that links space and earth sciences.

Our living environment is composed of the interaction of various elements and evolves over time. Solar activity variations sometimes have a
significant impact on our habitat and our society. Solar flare explosions that occur on the solar surface can severely disturb the Earth's radia-
tion environment and upper atmosphere, causing major disruptions to satellites, power, communications, aviation, and other infrastructure. We
are also aware that long-term changes in solar activity may affect the Earth's climate. Cosmic rays arriving from the far reaches of the universe
can also influence our ecosystem, as cosmogenic isotopes in tree rings provide us with valuable information to explore past environments. It is
also important to understand the mechanisms of climate change and extreme weather phenomena, as both may cause disasters on a global
scale. For this purpose, it is necessary to clarify not only the greenhouse effect but also hydrological circulation, in which aerosols, clouds, and
precipitation interact. Likewise, we need to comprehend the interaction between meteorological dynamics and the land-ocean ecosystem and

the role played by solar influence.

It is, therefore, necessary to encourage interdisciplinary research across different fields to explore the space-earth environment. ISEE aims
to play a central role in promoting domestic and international research collaboration between scientists, as well as developing new disciplines
on space—earth environmental research. For this purpose, we hope that many of you will support and cooperate with us to pave a new safe

way for the future of humankind.

FHMIKRREMEAE R kK

Kazuo Shiokawa, Director of Institute for Space—Earth Environmental Research
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To create a new research field to seamlessly understand the Earth, solar, and space systems, we organize the seven research
divisions and three research centers and promote the international and nation-wide joint research and the interdisciplinary

research projects.
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vision for Integrated Studies

Magnetic field on the solar surface on September 8, 2017 Magnetic field (G) SDOYAIA 1600A (DN)

ERGKG T L7 e IR ICREDESREMBE X CERICT AT 2R+ — Lz,
We have developed a physics-based scheme that can predict the precise

FHEBTT/IAVKEBICLZEFINEZELTS 'H5E)
B2 (&M : ¢ ERG Sciente Team),

BEBITHRBTIERBHIKREZ—DDY AT LELT
BIEWICIERET 2/, BAlF—F0@ETe AV Ea1 -5
ol —YarvaEBEIEIRERITHEEZIT > TWET,

XG. K107, XEMZEME. #HIREKBE. EEEE. X
SEHN SR KEGHEKIRIEY X7 AT, EAOEERRES.
XKBE7L7, JOFEERH. BRE. A —O7BRG /KL
BEMBERNEELTVWET, COLSICKENSHIEKICE
BZEVWEBTREETCVWS ZEAZELLHAZEHICIE. B
T—IDNRETY, CDeh, BAZEOHRAZET, AL
BEICLZ2FEECH EHEANMTONTVWET, 2h s D
k> THESNERBREME KGE. BB, BHE.
KSBOF—5Y%2EHT. REVWDEENED LS BEER
S5ZTWShEBIFLET, BATFT—YDHEEZHSDDA
ENSHANDoHIC, BRBTZE0T—YLEY. ET/IL
HEHTVWET, ISICERETZER L LRRTFHAE®,
BRLBREDES TWET, Flo, STEHII 2L -3
VICK > TR - Y AT ADISEERN, TXILF—D
FNOBRYPFAUETS>ZEHBEEBELTVET,

HREBITHRIETIE. DK SRIBEWFEEZ. ERAD
fFREE DHREARZBEL THEL TWETD,

=% 2 fel 2=
Interplanetary sj

KRB - ERE

Earth’s magnetosphere * ionosphere

e SR

Magnetic storm

AT ERD I FN RET 2 RGHERR I AT L,
Solar-terrestrial environment as a research object of the Division for
Integrated Studies.

KRR I A B IC L > THRRSNREREBDOIR T, AHTVH
AE— BV HE0REERY, KERNIORBRRANIZRICEITS
KisDEEMZRSMN LT,

The solar interior was simulated with a large-scale parallel computer.
The Left and right panels show entropy and magnetic field strength.
The importance of the magnetic field in the formation of large-scale
flow in the solar interior is revealed.

The solar-terrestrial environment is a complex system, which
consists of nonlinear, non-equilibrium, and multi-scale interacting pro-
cesses. The research activities of the Division for Integrated Studies
aim to understand the mechanisms as well as predict the dynamics
of various phenomena in the solar—terrestrial environment using data
analyses and modeling studies.

The physical processes occurring throughout geospace are intrin-
sically nonlinear, characteristic of a basically unstable system.

In an effort to understand this fundamental property of the overall
solar—terrestrial system, the research carried out in the Division for
Integrated Studies adopts the following two major approaches:

(1) Interactive studies to integrate and facilitate comprehension of the
vast array of complex, multi-faceted observations made at various
times at different locations in the geospace environment. “Interac-
tive” here implies interrelationships in many respects, such as those
between observations and theories and between spacecraft and
ground-based observations.

(2) Computer simulations, modeling, and machine-learning techniques
which demonstrate how one can reproduce and predict the important
characteristic behavior of geospace established from observations.

T
KRR

Sunspot

location of large solar flares.

FHMNKRIGICEY RABIERROHRES I
L—2avfR/RET>TVWET, Fic. KET7LF
PIRFEERE (CME) OREARBOMRIFEZ
DT EWEECEDWTEIRT DI FICHE
THEHIC, RABTFHRR - FHIERERICHE
THLERKOERARMFEEELTVEY, &
D oo KB - IR - RERBSORREEB 2R
R, 7IAXICBITBECHEBILOI TR, 75XV
- RRIRROFUWEHEIF—LDHIFRHIE
HTVED,

My scientific interests are in various space-earth
environmental phenomena. In particular, | challenge
to elucidate the physical mechanism of solar flares
and coronal mass ejections (CMEs) and to predict
them based on physics. | also conduct domestic and
international joint research on various space weather
and space climate phenomena. Magnetohydrodynamic
dynamos, self-organization in plasmas, and new
numerical schemes for plasma, fluid, and atmospheric
dynamics are also my research subjects.

IR O BEIDFEHEEICHELS X 2EFHEIR
KBEEBRR (KBT7L7. CME 2E ) BNERHF
ERRTT, ALHFEVPH EEITESNDXG
IJL7 0% EREANT—5YOMERBRITZEL T
KB7LT7DEIXIIF—RTFOIE - (& - H
KBROMEEIT>TWET, Ffe, HEL X1,
KE., BEGEOKBGAEE EOEEERFFRE
HEELTWET,

My major research topic is explosive phenomena occur-
ring in the solar atmosphere such as solar flares and
CMEs. Through integrated data analyses of multi-wave-
length observations, | investigate the acceleration,
transport, and loss processes of high-energy particles
in solar flares. In addition, | am promoting international
collaborative researches with solar physicists in China,
Switzerland, USA, South Korea, and so forth.

Arase observes electron accelerations by plasma waves in
geospace (ERG Science Team).

KEBAEDOELTT - BIBERRE (CBIHh D ERm&
BEYI 2L —Ya ViR ERI/E>TVWET, &

DRERAT BENKRERBEETT ARV
L—yarvF—4oh oy BrNER D EIHEE
BHEEELVEY, e, R - EBREHRIE
DIy T EREBW IR ERERITTH
D, SFEI—RAFEEDIC. BEDEHEICEL
feFa—=>7 - ST EDTNET,

My research interest is theoretical and numerical sim-
ulation studies on turbulence and dynamo in the solar
interior. My primary goal is to solve the mysteries of
large-scale flow construction and the 11-year sunspot
cycle. | place the most significant importance on under-
standing physics from massive datasets. Also, | have
been using Japanese flagship computers such as the
K and the Fugaku computers. Along with developing
code, | am working on code optimization and improving
its performance.

A—OZNEFHKMICEAZRBIBR(A—OTEF)
., BREULEISELTWEYD, Fic. hFHTRERED
BEWZEBZXT—)LTO, A—OFJRFEDLIRIEIC
Bz >TWEY, FEH -t ENSRELIA—
OZBEOBER, ALHENHSBERITERL
1T SRR - ity - BT —SEAVTLET.

The auroral breakup is an explosive increase in
brightness on a global scale. Its diversity is my primary
research interest. | use auroral images taken from
satellite and ground observations, as well as plasma,
magnetic field, and electric field data taken by satellites
in the magnetotail.

| #7% Concurrent Post

=4F B (BuR) B PR1T CHEZUR)
HET—IVA IRV I— BRET—IHAIVAEYI—

(23 BZR) (23 8ZER)
Yoshizumi Miyoshi Takayuki Umeda
(Professor) (Associate Professor)

Center for Integrated Data Science  Center for Integrated Data Science
(Refer to page 23) (Refer to page 23)
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Division for Cosmic-Ray Research

FEHRE., FEHNSHIRKICED ECEIRILF—DBFPE
FRGEDHBRFTY . FHERNEDLSBEIRILF—XK
FETEDLSITIMESNTVWEZDIELRICIFBRAS N TWEE
ho FAfEBIEZ DHERIFT 27260, FEAVVRERICL D
FHRDEIR & Z OIEEE DY, LHC 2 E DInEeE%=
BWeBaIx/LF—/\ROVEEEROMEEED TVE
9, FEFEHERNTFICELENEZZ2—NY / PEEYEDH
FICHWD A, BIRIFT—FERNTFUEFZE VWSEVR
MACSEIEFRERFEATHHLU TVWET, FEHRIFE .
WERASKICZEA LU TEHZR I USRS 14 2 OFER
ERZEED £9, FABIERVKKRITICES NICFTER
ERZERN BEOFEREVC KGRI TEDLE ZRD T
T K5 - HEKIRIR S FEEOBREMEL TWET,

FEHPAGOSHIKICESFEROPER, FHPRATFOMEFERELTRE
BEEIERI L, HIKICERABEEE52 5, (—EPEHRIEHE | NASA. CTA)
Artist image of CRs traveling from space or the Sun. CRs play an important
role in studies of astrophysics and particle physics and influence the Earth’s
environment. (Credit for some images: NASA and CTA.)

LHC In#E8s Clm TR F —FHROER MR S LHCF =ik,
The LHCf experiment for the study of nuclear interactions of ultra-high
energy cosmic rays using the LHC accelerator.

4

Cosmic rays (CRs) are high-energy charged particles, such as
protons and nuclei, that travel to the Earth from somewhere in space.
It is not yet fully understood which high-energy objects accelerate
CRs, nor the mechanism behind this acceleration. To elucidate these
mysteries, we study the origin and acceleration mechanism of CRs by
celestial gamma-ray observations and by measurements of very-high-
energy hadronic interactions with the LHC accelerator. We also seek to
understand the nature of the universe and elementary particles, such
as neutrinos and dark matter, by employing a variety of experimental
techniques in the framework of high-energy astroparticle physics.
When CRs collide with the Earth's atmosphere, they produce ions or
cosmogenic nuclides such as C. We also explore the relationship
between CRs and the solar-terrestrial system by estimating past CR
and solar activities based on measurements of cosmogenic nuclide
contents in ancient tree rings or ice cores.

T 1,000 XA—=MNLD =2 —~NJ/BRIEBEZ—/\—HZA DT,
(BERMH | RRARFEFHFMAFIA
Super-Kamiokande, a neutrino detector located 1,000 m under-
ground. (Credit: ICRR, Univ. Tokyo.)

BAZFRTDOME KRR 14 NoBEDKGEB PFHREEZMIR T 5o
Study of past solar activities and CR fl variation via measurements of "C in
old tree rings.

0

" l“‘

Iy — TN RFIOREF ./ VigHss e BV ERREROEBEE
PIE RS XENON 5., (&2 : The XENON collaboration)
The world’s largest XENON dark matter search experiment with a liquid
xenon detector in the Gran Sasso underground laboratory. (Credit: The
XENON Collaboration)

IBIAWDBFIC KN D FERIGHZEDOF T, HicF
HERNFOERDEFORMAICEDAATNED,
INRFBTEBE IR —FHENKIATEIT
- HBE/ER%EZES LHCf/RHCT £Ev. X—/—7h
SAAhYTFERW =2 —N)/OFE. BikFt
VR E AW B EYERRERZITo W
x99,

| 'am working on cutting-edge fields between particle
physics and astrophysics in various research fields in
cosmic ray physics. My research interest lies in very
high-energy interactions of cosmic rays using accelera-
tors such as LHC and RHIC in LHCf/RHICf experiments.
| also work on neutrino physics at Super-Kamiokande
as well as dark matter searches in liquid xenon exper-
iments.

RARBEBILRINF—REDSHIRNETRKE T 2F
EAVYRERNL. RWITRNOFEHEPERYE
DUEBZRNBMREL TN, XAV VRE
EFE DN RETEDDICHUWIREER DR D
ToTHRD. WAFHERIZZOIMERFETES
TIRENTWSDHEWDRDER, BEVE
DHER., AVNHEOEREADEEKDONR T,

| study Galactic cosmic rays and the interstellar
medium by means of observations of cosmic gamma
rays traveling from high-energy celestial objects to
the Earth. In addition, | develop novel detectors for a
future gamma-ray telescope project, in which my main
interests are understanding the acceleration limit of
Galactic cosmic rays, the discovery of dark matter, and
a gamma-ray all-sky survey.

KEF LY ATVERRICED AV VIFERIETE CTA £5,

(EBjf&424t - CTA Consortium)

Concept image of the Cherenkov Telescope Array (CTA) Observatory for
gamma-ray observations. (Credit: The CTA Consortium.)

BAFWMORR 14 BEPKKRITZONIUDLA
T0REZAEL, BEOFHRBREPKEGES
DEBERFANTVEY, BEKGEHICHS #
BEHS, CEDEFBICKERTEERITT KA
RRGHEEROREHAE PZORIEOREAZE
BLTWET, BRRKRE 14 REZHEFAEL
eBEBEOFRUEICHEDHEATHET,

| am currently studying the variations of past cosmic ray
intensities and solar activities by measuring the “C con-
tent in tree rings and '°Be concentrations in ice cores.
| am aiming to understand the occurrence features of
extreme solar proton events through the investigation
of “C data over the past several tens of thousands of
years. | am also interested in annual dating of ancient
samples by using rapid "C variations.

BIRILF—FHEI BRI TN FERRIGER T
MMERFZAVWTIHELTWET, FEHRIZZEMZE
EAXPHIRAREFRUTERDA FEERL
9. FTHROLREHAIDLHICE. ZOF
ERIGERERCEBBUTCRIENEETT, B
IRILF—HRTERES NN TFORUE TR &
KDOKFHNEEE LHC TIT>TVWE T,

For my research, | study high-energy particle interac-
tions of cosmic rays using an accelerator. Cosmic rays
interact with interstellar gas or the Earth’s atmosphere
and produce numerous particles. A precise under-
standing of cosmic-ray interactions is important to solve
the mystery of the origin of cosmic rays. | am currently
measuring particles produced in high-energy interac-
tions at the world's biggest accelerator, LHC.

| %75 Concurrent Post
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Hiroyasu Tajima

(REBVMERR. MR RHARFF)

Shingo Kazama

(Professor) (Associate Professor)
Center for Orbital and Suborbital ~ Kobayashi-Maskawa Institute for the Origin
Observations of Particles and the Universe (KMI)

(Direct Dark Matter Detection,
Development of Novel Radiation Detectors)

(Refer to page 27)
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Division for Heliospheric Research

KOS FKEBE (Solar Wind) &EMEIEND 7S5 XANYHE
HEBZDEE (W 300-800 km) TWREHL TWT, #
HRISBICZDORNDFPICWETS,, HERESZH/NNY 7 —D%
HT DO AKIEIRKEGERDODEENSTFSNTWET AN
KBEBRODEKRITRILF—D—E LA OB E &R THERE
BE< £FTEALET, KBRIIKGHISHIRNT R)ILF—
EESNEBERBWFROTY,

KEEE., KEEEIE EHICKELETEHUE T, BT,
ABECOBRKBRICH > TEROKRBENHIKICEIR U,
WEELVIOFEEEPEBEBEARICKEREBIIMEIND
ZEDNBDET, COESICKEERICE > TRELZE(LT
ZFHEER. FTHRIEMIEN., BIESNdL5ICR
DEUco FERIDEILZBELS FRT 2HIC. K5
EICE L TIEMBERNIAIIRICKR > TWET,

ABREIIKGRET S IFD EBHRAATHRNTHE, EE
MZEEARERDND £, KERIMEDLKRERE%ZKE
BEFUET, BT, REPEICK Z2ABBEIERBORENT
bNTWEIN, KBEBO2AREEFENT—I MRS T
WBTehREICLLS A > TWEH A,

KBRS T, BRIEMICRBI N REERER
BICKZREBZEREY Y FL—yayoegilzEl TABR
DRDIERICHE L TWET,

KEGEHIRD DA,
Sun-Earth connection. (Credit: SOHO/LASCO/EIT NASA, ESA.)

A supersonic plasma flow, called the solar wind (with a speed of
300-800 km/s), emanates from the Sun and permanently engulfs
the Earth. While the magnetic field of the Earth acts as a barrier to
protect the atmosphere from direct interactions with the solar wind, a
considerable fraction of its vast energy enters the near-surface layer
via various processes. Therefore, the solar wind acts as a carrier to
transfer the Sun’s energy to the Earth.

The solar wind dramatically varies with the solar activity. In asso-
ciation with eruptive phenomena on the Sun’s surface, a high-speed
stream of solar wind sometime arrives at the Earth and generates
intense disturbances in the geospace and upper atmosphere. The
space environment condition that significantly changes with the
solar activity is called “space weather” and has become a hot topic
recently. An accurate understanding of the solar wind is needed to
make reliable predictions of space weather disturbances.

The solar wind engulfs all planets in the solar system and eventually
encounters interstellar gas. The vast space created by the solar wind is
called the “heliosphere.” While spacecraft exploration of the boundary
region of the heliosphere is in progress at present, the global structure
of the heliosphere is still poorly understood owing to a shortage of
observational data.

ATy —1
Voyager1

=
BERAZ Heliopau
Interstellar Gas

R~ — 2
Voyager

BATER

Galactic Cosmic Ray

ENCIEL IR
Schematic illustration of the heliosphere.

REMEBYVFL—yavici 2 KGR,
Observations of the solar wind using interplanetary scintillation.

= TERIPRDOERE =R,
Radio telescope at the Fuji Observatory.

AEEFERELAVC XSG KBEA. KBARD
BRHMAEL BT —YZICBULEFHERS T
HORMAICEIF AR ET>TVWETLITLT,
FUWKGREAAOLERFEMAEICHITTC7T—
ART LA TV TFFPTFTIYINESIBOEAMBEF
AT\ HREY — R 2 RKGEMFERORR
HiIELTWET,

My research focuses on the sun, solar wind, and solar
storms, using large radio telescopes. | am also working
on space weather forecasting using radio observations,
and am in the process of developing new technologies
for future radio telescopes—such as phased array
antenna systems and digital signal processing—in
leading-edge heliospheric studies.

ANEEAFERDOE K EER.
Radio telescope at the Kiso Observatory.

RBEDIRTHESEZHETES IPS &l
IPS observations enabling the investigation of
the 3D structure of the solar wind.

D EDERLEER.

Radio telescope at the Toyokawa Observatory.

KERDOREBZEE TOIRDEWE T O—/VLIC
RZBICIF M ENSOERERUNRE T, F/e.
FORMZHEANDICIELZE LBV T A
PRBERDETH, BEREERRXZDOHNI
BiffERAAERDET, —AT. VIRDTFPEA
FIRTELRRICEREZREITTHD, fAld. KER
DIREEE DR OK G R X REEEDETTICH
LWEFEZED ANDDIARZ{T>TVETD,

IPS observation is a useful tool to reveal the global
structure of the solar wind. The mature technology of
low-frequency radio astronomy can perform long-term
stable observations. However, software technology
is growing rapidly these days. | investigate the accel-
eration mechanism of the solar wind and the global
structure of the solar wind and heliosphere using IPS
data incorporating new software techniques.

| %75 Concurrent Post

B¥ 5l (3R
TERRATITZTAR
(3EZHR)
Kanya Kusano
(Professor)

Div.Integrated Studies
(Refer to page 3)



U=V —LAICEBSNTOSIKEREX BEERIDF T DOV
SALF - FEEBT7IXVAFEHAIZRORIE (REH).
BE—LZ0>Z2AWEER,
Experimental work in a clean room with
beamline facilities for calibrating onboard

hHFTcoA—AZE R,
o LT Observation of Aurora in Canada.
3L 82 WF 78 58 ™ |Researech Divisions

7 filh, XUFE T 7T 18

Weak emission from the
upper atmosphere (airglow).

KBRS HIKBSE - EEBICRAL TSI X
NEIRILF—@F WREZOFHZER (VARXNR—X
Geospace) ICFEET 2 /7 AN EZEFH S, MFOA—0O
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Research field and target of division for ionospheric and magneto-
spheric research.

Division for lonospheric and Magnetospheric Research

The plasma and energy carried from the solar wind to the Earth and
other planets exert physical effects on the magnetosphere and iono-
sphere, called the “geospace.” Some of the effects occur as aurora
at high latitudes and as disturbances in the atmosphere. Conversely,
atmospheric waves propagating from below deposit energy and
momentum in the mesosphere and thermosphere, and therefore affect
the dynamics in the mesosphere, thermosphere, and ionosphere.

We investigate the physical processes of matter and energy trans-
fers from the magnetosphere to the ionosphere and thermosphere,
including auroral phenomena, and the vertical coupling from the lower
to upper atmosphere at various latitudes via international cooperations.
To measure the plasma and neutral atmosphere in the geospace, we
operate various instruments, for example, the European Incoherent
Scatter Scientific Association (EISCAT) and other types of radars,
GNSS receivers, highly sensitive optical instruments, a powerful lidar,
and instruments onboard satellites/spacecraft, which are developed
in our division. We also lead future space-exploration missions based
on our expertise.
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Auroral display together with five Installation of a GPS antenna at
beams of the sodium LIDAR. Biak, Indonesia.

instruments measuring terrestrial/planetary
atmospheric particles and space plasmas.
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My research is based on demonstrative approaches
to dynamic space plasma phenomena occurring in
near-Earth/planet outer space using innovative instru-
mental developments. The direct observations, e.g.,
of atmospheric plasma energization/outflow to space,
high-energy particle acceleration, auroras, and quanti-
tative data evaluations, are devoted to explaining their
physical mechanisms/processes.
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| study the polar upper atmosphere using multi instru-
ments such as EISCAT radars, a sodium LIDAR, MF, and
meteor radars that are operated at Tromsg, Norway. In
particular, | focus on the vertical coupling process of the
atmosphere and dissipation processes of the solar wind
energy input. | promote the EISCAT international project
as a member of the EISCAT council.
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Using GPS, which is widely used for car navigation,
the ionosphere corresponding to the top of the Earth’s
atmosphere can be studied. Even though the iono-
sphere causes errors in GPS positioning, the GPS error
is very useful for studies of the ionosphere. | install GPS
receivers not only in equatorial regions, such as Thai-
land and Indonesia, but also at high latitudes to study
the ionosphere.
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My research concerns the thermospheric dynamics
associated with the auroral current circuit and ener-
getic-particle precipitation impacts on the atmospheric
minor components using radars, such as the EISCAT
radar, high-sensitivity cameras, optical interferometer,
and instruments on-board satellites. These activities are
encompassed in an international project with research-
ers from Japan, Europe, and the USA.
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The 42-m antenna of the High-energy particle Kazuo Shiokawa Nozomu Nishitani (198Z2R)
EISCAT Svalbard radar. instruments for a Mercury (Professor) (Associate Professor) Claudia Martinez-Calderon
Center for International Center for International (Associate Professor)
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Millimeter-wave interferometer in operation at the Showa station.

Division for Meteorological and Atmospheric Research

The Earth is the only planet in our solar system that enjoys a diver-
sity of nature and the prosperity of life. The terrestrial atmosphere
plays many important roles. Greenhouse gases, such as water vapor
and carbon dioxide, help maintain the mild climate today. Water vapor
is transformed further into clouds and precipitation and eventually
provides us with the fresh water we all rely on. The stratospheric ozone
protects our lives on Earth from harmful ultraviolet radiation. At the
same time, we should be aware that these atmospheric roles may be
in an unstable balance. Among the most urgent tasks for us to better
confront global environmental problems is to closely monitor the atmo-
sphere using various means of observations and to better understand
the atmosphere.

Our research activities include measuring trace gases, such as
greenhouse gases and ozone-depleting substances, via millimetric
and infrared interferometry; observing clouds and precipitation using
multi-parameter radars and hydrometer videosondes; and analyzing
the properties and behavior of atmospheric aerosols using advanced
techniques, such as aerosol mass spectrometry. We are developing
the instrumental technologies employed in these studies. Other work
includes analyzing satellite data to understand tropical atmospheric
dynamics and developing a strategy to exploit observations to improve

numerical simulations.
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Instruments used for analyzing the hygroscopicity of aerosol particles.
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My research topics are the observational study of the
temporal and spatial variation of minor constituents
in the middle atmosphere and the development of a
superconducting mm-wave spectrometer to observe
them. We operate spectrometers in Hokkaido, at the
southern end of the South American continent, at the
Syowa station in Antarctica, and at an arctic site in Nor-
way to study the chemical and dynamical processes
occurring at various latitudes on the Earth.
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My research is aimed at better understanding the Earth’s
climate system with an emphasis on clouds and precip-
itation over the globe. My main topics of interest include
rainfall across the tropics, where aspects of the mech-
anisms governing the behavior of precipitating clouds
have yet to be clarified; | use a suite of multiple satellites
sensors, such as precipitation radars, microwave radi-
ometers, and hyperspectral infrared sounders.
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Atmospheric aerosol particles modulate Earth’s radiation
budget and hydrological cycle by interacting with solar
radiation and through the formation of cloud droplets.
To comprehend physical and chemical properties of
aerosols as well as their behavior, measurement systems
based on advanced techniques, e.g., laser-induced
incandescence, are currently being developed. By
conducting field observations using these measurement
systems, we aim to contribute toward the systematic
understanding of the effects of aerosols on climate.
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My research aims to study the compositional changes
in the middle atmosphere related to environmental
changes using the spectroscopic data obtained with
high-resolution millimeter-wave and infrared spec-
trometers located worldwide. Current topics include
temporal variations in mesospheric nitric oxide and
ozone caused by energetic particle precipitation from
outside the Earth and those of CO, and methane pri-
marily due to increasing anthropogenic emissions.
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My aim is to develop a superconducting receiver
system for the observation of minor atmospheric mole-
cules, such as ozone and carbon monoxide, which play
a major role in environmental phenomena. The technol-
ogy of the detector from the millimeter to terahertz band
is related to the receiver on a radio telescope. My chal-
lenge is to develop a next-generation high sensitivity
detector for observational research in the geosciences,
as well as in astronomy.
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Multi-parameter radar installed in Palau. Numerical simulation of a typhoon with CReSS. (Refer to page 19) (Refer to page 27) (Refer to page 27)
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Division for Land-Ocean Ecosystem Research

EVTIVICRITBRAR L EBKDER, BB OBIEY 2L —YavIRELEETIL - EERED
Studying the permafrost and spring water in Mongolia. R,
Processes associated the coupled ocean model.
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(a): 1984 ~ 2011 FEZDRIBERSBDIRELL VR, (b): 2005 ~
2008 FEZDAKERS (FER ) ERBEELSORE (BRFHED.
(a): Linear trend in low-level atmospheric circulation during the
summer from 1984 to 2011. (b): Composite of low-level atmospheric
circulation for 2005-2008. (Hiyama et al. 2016, DOI: 10.1088/1748-
9326/11/6/065001)
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The land research group contributes to advancing our understand-
ing of the mechanisms of how on-going global warming and anthropo-
genic activity influence the terrestrial water cycle and ecosystem. Using
field observations, satellite remote sensing, global meteorological
data analysis, laboratory analysis, and model simulation approaches,
our group works to understand the impact of global warming on hydro-
logical and greenhouse gas cycles in the Arctic region, the dynamics
of the continental scale water cycle, the processes that drive weather
and climate over Asia, the interplay between the terrestrial ecosystem
and the climate, and the detection of early signs of the influence of
global warming in Antarctica.

Ocean research is performed using satellite remote sensing,
numerical simulations, and in-situ observations. We perform synthetic
studies of physical and biogeochemical processes in the ocean and
their interactions with the atmosphere and climate. In particular, we
investigate the manner in which oceanic heat content, circulation, and
surface waves interact with atmospheric environments and how they
are linked to climate and meteorological phenomena such as tropical
cyclones. We also investigate how variations in ocean circulation, mix-
ing processes, and air-sea fluxes influence marine ecosystems where
phytoplankton is a primary producer. Moreover, we are interested in
the possible impact of the marine ecosystem on physical processes
and climate in the ocean and atmosphere.

i g e 3

2000 F6 A 1 H. 2001 £7H 20 H. 2002 % 7 A 23 H. 2007 %
6A2HOFEBOEY 7Z> by (VOOT1)La) DO,
Phytoplankton (chlorophyll-a) distribution in Ise Bay on June 1, 2000,

July 20, 2001, July 23, 2002 and June 2, 2007.
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My research interests are terrestrial water-material
cycles and those changes in the Arctic circumpolar
regions (Siberia, Mongolia, and Alaska). | am also
focusing on social adaptation to the changes of the
permafrost ecosystem under global warming in these
regions. These activities are closely related to the
Future Earth program.
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| have developed a coupled atmosphere—ocean-sur-
face-wave model to investigate environmental problems
and natural disasters in the Asia-Oceania region. |
have also been investigating the dynamics of waves
and eddies in the ocean and atmosphere focusing on
equatorial climate variations.

BFEDRABRICE I 2EYEHDRENCDONT
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Marine biological processes contribute significantly to
the oceanic absorption of atmospheric CO,. My study
involves the evaluation of spatiotemporal variability in
processes such as carbon fixation by phytoplankton
and sinking of biogenic debris, by using stable isotopes
(3™C and 8'"N) of the marine organic matter.
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Our study aims to improve our understanding of the
water cycle from the local to the global scale. Currently,
we are studying the impacts of climate change on the
hydrological cycle in Asia and the polar region. Our
group is unique because we are applying chemical trac-
ers, such as water isotopes, to hydrometeorology. Our
main analytical methods are field observation, laboratory
analysis, and numerical modeling.
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| am studying cloud/rainfall variability in various
spatiotemporal scales, especially over land from the
tropics to the Arctic region, with great diversity of land
surface conditions, using remote sensing, atmospheric
reanalysis, and in situ observation datasets. | intend to
understand global climate system through my studies.
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To achieve a comprehensive understanding of the dynamic systems
that are complexly linked to space, the sun, the Earth, life, and society, we
operate two laboratories for radiocarbon (“C) dating using a Tandetron
accelerator mass spectrometry (AMS laboratory) and the chemical U-Th
total Pb isochron dating using an improved electron probe microanalyzer
(CHIME laboratory). We also conduct interdisciplinary studies in collabo-
ration with researchers in Japan and other countries.

In the AMS laboratory, we measure “C of a wide variety of samples
using a Tandetron accelerator mass spectrometer with a maximum
terminal voltage of 3 MV. We also perform highly accurate '“C dating of
environmental and archaeological materials, cultural property, modern
cultural assets (e.g. ancient text), and on occasion, forensic samples
in compliance with social needs. In the CHIME laboratory, the ages of
various events in the Earth’s history from 4.6 billion years before to millions
of years the Earth’s birth were precisely determined with the Th-U-total-Pb

chemical isochron method. We have also clarified the transition
and formation mechanism of the physical and chem-
ical environments on Earth through petrology

and mineralogy approaches.
We lead the field of geochronology
as a central research and edu-
cation institute and accelerate
efforts toward applying dating
techniques to interdisciplin-
ary fields; exploring the
dynamic properties in the
space—earth environment
from new perspectives
such as dating that uses
cosmogenic  nuclides
with long half-life, e.g.
"Be and *°Al, and devel-
oping a CHIME dating
technique for submicron
areas. As one of the core
research and educational insti-
tutions that lead geochronological
research, we will expand our efforts
to develop advanced dating methods,
global environmental research from a new
perspective, analytical methods of cosmic ray
producing isotopes with long half-life ('°Be, %Al etc.) and

advanced CHIME dating methods for extremely small areas.

Yo7 hAVINEERE EBNITRE, CHIME FRURIEEE, XRF F3hr4&iE,
Tandetron accelerator mass spectrometer. CHIME dating system. XRF analyzer.

REBHUEENITERE.

Thermal lonization Mass Spectrometer.

CO, 58>,
CO, purification line.

TIT77AMETA Y,
Graphitization line.
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| am developing chemical treatment methods for effi-
ciently removing carbon contamination from samples
(e.g., fossil bones, charcoals, and water samples)
to achieve reliable "“C dating of samples. In addition
to C dating, | am involved in paleoenvironmental
studies using isotopes and elemental concentrations in
stalagmite and lake sediments, as well as geochemical
studies; geochemical mapping of strontium isotope
ratios in stream sediments.

Asian people are said to have culturally diverse and toler-
ant traits. We are searching for a common ground of the
natural and cultural history of Asia using chronological,
geochemical, and stratigraphical approaches. On-going
collaborative projects such as the ICDP-Dead Sea Deep
Drilling Project and an integrated research project on the
formative process of modern human cultures in Asia will
offer new insights to understand the culture and environ-
ments in Asia.

9 BARZNBFEEAVCERY - EHFNR
ZfIoTVWEY, BLEROFERE “CERRE
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Ufe bC B85 FEFHEHRET>TOET,
Ffe, BMBOLSICHRETAIBESNTEE
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| conduct historical and archaeological studies using
natural science techniques to shed light on history.
Radiocarbon dating techniques and microscopy are ANEE sCeh CEZID)
used in an effort to identify the ages of historical mate- BAEF—IHA TR —
rials, and historical studies are conducted to determine (23 EER)

the worth of historical materials. We are also working Takenofi Kato

on developing a technique to date materials such as (Associate Professor)
bronze artifacts that have traditionally been considered Center for Integrated Data Science
impossible to date. (Refer to page 23)
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BEE, B EERFEEADRE - KEREDME. M —
V7 IR ETBUCRBE EEOWREDENFK. F&
TWEY, Insz@El <. HEMA - £EFFRIMAE U THEX
PHEOMAEERICEMLET, AtEVy—E [BRBHIRIRE
AEFDIAANR—AFR Y —DELREE 5 R U %S| ST
WE,

ST@STEP
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BT T Y- AL TW
% SCOSTEP O (k) &, BEE
UCEBREERR Y —DRTL
TEREBR=Z2—-XL%Y— (H),
SCOSTEP Logo and Newsletter
published by ISEE/CICR.
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BEBARAR—Y VT VRTLAOBRREFEE T —ILREAIDEE,
Stations of the Optical Mesosphere Thermosphere Imagers (OMTIs)
and photos from its field work.
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Center for'International Collaborative Research

The Center for International Collaborative Research (CICR) was
established in October 2015 to promote international collaborative
research for understanding physical mechanisms of the phenomena
occurring in the space-Sun-Earth Environmental System and their
interactions with each other. CICR takes leadership to encourage and
promote internationally coordinated programs, such as those carried
out by SCOSTEP and Future Earth, ground-based observation net-
works, international satellite projects, hosting international workshops
and conferences, international exchange of foreign and Japanese
researchers and students, and capacity building in developing coun-

tries through training courses and schools.

NEANFFLE DB,

Visitors from foreign countries.

sxturial Sprnad 2

FERLEICBI2EBEAV—ILORE (1VRXRIT),
International school in developing countries (Indonesia).

@ EFE70O% 5L International Programs

SCOSTEP/PRESTO 7O/ 2 A
SCOSTEP/PRESTO Program QME

ZEYI2RGHIRRIEE DT RRIEENE (PRESTO) (& ISC (EERFMT
=) RTOEBHEB SCOSTEP (KEBHIKRYEZNEZER)
T2 b MNFEBFHRFIER IO ZALTY,

Predictability of the variable Solar-Terrestrial Coupling (PRESTO) is a 5-year
program of SCOSTEP under ISC.

iLEAPS 70751 @ H

iLEAPS Program |leap5
eERERR—ARRTOCRIAREE (LEAPS) & KRI&EEEHOD
BRTEUDYEN - (L2 - EYEHNRFBERICOVWTEETSIL
BN E U ERMREHE T,

Integrated Land Ecosystem - Atmosphere Processes Study (iLEAPS) is an
international research project aimed at understanding biological, chemical,
and physical processes in the land-atmosphere interface.

@ Ef7OY Yk International Project

SuperDARN JtiE& - BEERI HF L—4—
SuperDARN Hokkaido-Rikubetsu HF radar
SuperDARN (FE BB Z S & O E R R
7OYxIhTY, AARPAIFEREL—F—
TERIERFTHRES JUBERERIE) (CREL. ERZToTL
EER

SuperDARN is an international project for measuring ionospheric electric
fields using multi-point HF radar network. CICR operates two HF radars at
Hokkaido, Japan.

ISEE @ AHEtRY~T—2
ISEE Magnetometer Network :
YT AN—L, BEE. ELF/ULF #i8%aMRdsd -
e ® 64 Hz > 7)LOFEER A | Hz o 7))
DTZYI AT — Mg N TSN DI KRE Ry N T =0T,
Multipoint observation network of geomagnetic field variations using 64-Hz
sampling induction coils and 1-Hz sampling fluxgate magnetometers.

EISCAT 7OY o~

EISCAT Project ;m EISCAT
RO EISCAT L—¥— 0 RpaRlss 52 (o) Japan
Eblc, ST —DEISCAT L—F—HA KNI, 45— MF L—%—
TERALT WRBHZEBLTVET

In this project, EISCAT radar operation and collaborative measurements are

performed using a sodium lidar, an MF radar, and optical instruments in
northern Scandinavia.

PWING 7OYz 7k
PWING Project :
T R v,
A—AOZH THIRE—FIBLIICRES NIRRT EER
HBOEBREARY NT—7TY,

Multipoint observation network at eight stations at subauroral latitudes
around the northern polar region to understand particle acceleration and
loss in the inner magnetosphere.

ArCS Il :Ib@iﬁiﬁﬁ%ﬂﬂfﬁjlﬂ ‘\/17 ~ wll Arctic Challenge
Arctic Challenge for Sustainability I for Sustainabllity I
TR O 7 (ArCS ) (d. BRSO KIERE CREEL.
TNSDIBURADHFEESEOARICOWTRR I PERTOY I~
TYo AEVT—E INUTIEE T RENRIAINE DA RS LO=—
AINAYDRKTTOYVILEREICEE S 84 L TLhE T,

Arctic Challenge for Sustainability Il (ArCS 1) is the national flagship project
to promote advanced observation of Arctic environmental change and the
processes, and to assess environmental changes in the Arctic impacting on
the society. CICR is conducting a research to estimate surface fluxes in the
greenrzouse gases over Siberia and characterization of atmospheric aerosol
in Ny-Alesund.

SuperDARN

£ - e e L —— I

EFE7O7 540 EEZ7OY 7K International Programs and Projects

IASC

International Arctic Science Committee

IASC (ERIEBHRZEEER) F. HBHOREMREZST
BEICHET B7cIc 1990 Ficku s nirBROERE |ASC
BZHEBTT. Ny y—ZHRBH TG ILERIE. IASC D
TWG(Terrestrial Working Group) ®X>/\—& LT, bigE=EED H
SERAGBEEBOBARBIF EAX - H 2R OIREM R Z S FERICHEEL,
EARNDOHEE EDEE P EEREO—BEE>TVET,

The International Arctic Science Committee (IASC), which was established
in 1990, is a non-governmental organization. Prof. Tetsuya Hiyama is a
member of the TWG (Terrestrial Working Group) of IASC, and is serving to
promote scientific activities internationally on the Arctic circum-polar hydro-
logical systems and the human-nature perspectives in the Arctic region

i

BEBRKAA—I VT IRTLA

Optical Mesosphere Thermosphere Imagers
B 80-300 km OHIEE - 2B - BEE TR IDR |
BRIHIPA—OTZEAT 2, HREMICEBHAS
NI FEAEEREE T,

Multipoint observation network of airglow and aurora using optical instru-
ments from northern arctic to the equatorial latitudes.

ISEE VLF/ELF %y ~hT—72
ISEE VLF/ELF Network :
VLF/ELF HOBEAEREZERNT 210ic. hF5e
BHARBEICHRBS N 20-100 kHz Y 7ILDIL—F .
TYTFECEBER SN EEIRIRY NT =0T,

Multipoint observation network of VLF/ELF radio
waves using 20-100-kHz sampling loop antennas.

s — KRR —EE — B —AIIRICHITZK - VB
RO EEZE k’
PAWCs: Pan-Arctic Water-Carbon Cycles 4
PAWCs 7Oy 7 M3, IUREKIE/NE KR TR EE RICANGDIS,
BEDSIREICESRT —BEIRKEROREB LS Z#TL. RICRESR
DIEEREERAREDRER LSz EETHMH I 6 LZ2BNELTVNET,
Ffe, BEVRIAEOKE - WNEORKZEBEE ZHSHML, [T
DAERMERICE T2 EZBFEELTWED,

The purpose of the PAWCs project is to integrate atmospheric- terrestrial
water and carbon cycles in the pan-Arctic region. We firstly integrate atmo-
spheric- and terrestrial-water cycle models which can calculate spatiotem-
poral variations in the water cycle over the Arctic and pan-Arctic regions.
We finally produce spatiotemporal maps of water-covered area, vegetation
condition, and fluxes of greenhouse gases in the regions.

REROS 7R - RAmRORLAXEL YU BELM#ENT
T2 F O R UM
HYdrology, PErmafrost and resilience in HYPE-ERAS
Eastern Russian Arctic and Subarctic (HYPE-ERAS)
Az—7Y - OY7 - BRODRKRMWER KRR ETRBES NI, N
EVN - TA—TLDTOYIRTY, OYF7EMRY/N\HEMEDIT—7R
IWF—EEbic, [UBREBHRIBOD 7R - FRABIKICE 13570 | ke
KARTTRRICKIT I HEZBERNICERL, HiEtRDLY TV A
FICETOMEHRERIET D EZ2BRELTVET,

One of the JST Belmont Forum project, which aiming to synthesize environ-
mental and societal knowledge to answer the needs of federal, republic,
and local stakeholders and enhance resilience of infrastructure, human,
social and cultural capital in changing conditions of Eastern Russian Arctic
and subarctic region — Republic of Sakha (Yakutia) through collaboration of
natural and social scientists from Japan, Russian Federation and Sweden.
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EERY =)L \L—=>%3—2X International Schools and Training Courses

UNESCO-IHP hL—Z>70—X me IHP Nagoyarityoto SCOSTEP/ISWI BB AT —)L _
UNESCO-IHP Training Course ~=E= == Training Course SCOSTEP/ISWI International School

IR IEBASCEREE (UNESCO-HP) osEsnn—igeLT, 7y On Space Science

EENSHHELEZIF AN, KXPICETIE - Bikiiee sy ABBIRBZEMRRT IR HRECEFHREORNMALEEL
@Eﬁ,ﬂ%]_xﬁiﬁﬁb—(b\i—q‘) <. F%l%ﬁ:%& SCOSTEP ’Y‘) |SW| tﬁ%jj LJ\ 1@?;0)3735 ZET&!&;\ZO—
CICR conducts a two-weeks training course every year to teach observa- W ZFRELTWET,

tional methods and analytical techniques in hydrology. The course is a part  International school on space science for developing countries operated in
of activities in the UNESCO International Hydrological Programme (IHP). collaboration with SCOSTEP and ISWI.

REEMR Yy —Tlk. BTFEEAFT. EENERIT. B8, BIESENRD 4 A z2EICE L. KGRI
[EH), BEERIEEOFNZT>TVET,

The Center for International Collaborative Research has four observatories in Japan—Moshiri, Rikubetsu, Fuji, and Kagoshima—
to make continuous measurements of the solar wind, geomagnetic field, and upper atmosphere.

BRREODICANT A MA—5ZRWT, BUVMEREFICRETHEREA—OZOEMNZIT>T
. WX, I5IC. TIVIRT—NMENE (V50 aV BN ERWCHRKZESOER. K
MCSURSIENEICIIN 7))L 7> >+ TSRS (ELF/VLF) BHMSORIET->TWET, Cho0BHSE
REOSAT—7I1F "FERR TH2HOERNGERELTENSNTWEY, Fioo HERIFATIE. HIRDK
HINZICES U TRIEICHEBZ RIFT AR T OVILOB AT >TNET,

We observed low-latitude auroras several times at Moshiri Observatory associated with great magnetic storms using optical
instruments. We measure geomagnetic variations using fluxgate and induction magnetometers and record ELF/VLF radio wave
emissions using a 43-m-loop antenna. The data thus collected have been made available to the scientific community to study space
weather around the Earth. Moreover, this observatory is used for the monitoring of atmospheric aerosol, a component affecting
climate through it role on the Earth's radiative balance.

B RS AR

B 1] 55 BRI, IBERIBICEL, BRI (O NOFEMIRNFE O2RBHEEL
Rikubetsu Observato iﬁﬁﬁﬁ%)’ﬁ&iﬂiﬁffa DRUF. HOR - ROMR - SURDDAEKBERAVCRBEBA > PiRE
G PR HEHRZOASHERSOWR, 2K CCD AAT - BRESHE - WhHstRVA—O
DIRZT>TWEY, o, BAIFTH 5K 15 km BEN/IRY MYAMKX TE2 BORBERL —5F—hER
BUTERBOMEZT>TVET, A—0O7 - BRIBORIT -3y —xy Bl TatRICH
BEESNTWEY, Fe. BIIREMAMEORTERE. RIMEREBEHDOHDR Y ~T—2 (NDACC)
PEREBRRNTLEHR YT —2 (TCCON) BEDEBENBEARY AT —0D—BELTEERZEIZR
f2UTWEY,
The Rikubetsu Observatory is located on the eastern part of Hokkaido. The observatory is jointly operated with National Institute for Environmental
Studies (NIES) at the 2nd floor of Rikubetsu Space Earth Science Museum. From this observatory, we study minor constituents of the atmosphere
related to stratospheric ozone depletion and greenhouse effect using radio, infrared, and optical spectrometers; low-altitude auroral phenomena
and atmospheric gravity waves using high-sensitivity all-sky cameras, meridian-scanning photometers, and magnetometers. We operate two
superDARN HF radars (Hokkaido-Rikubetsu HF radars) in Pontomamu area, 15 km northwest of the observatory main building, to study the
ionospheric phenomena. The observed data are distributed to the collaborators via internet. The collaborative observations of atmosphere
with NIES play an important role in the international observing networks such as Network for the Detection of Atmospheric Composition Change
(NDACC) and Total Carbon Column Observing Network (TCCON).

FLOREIE. BEOERPKEHDEECTET D
ZETREPRIEEEDZ RS TTOYVILE E L%
RELTWET, BFAEH - ERNERBFEOFAICKD.,
{LZEDBRENSZOERCENELERL. [IR -
SUEDOBROEREICEM T 22 2BIELTVWET,
B, AKIEMEEZETIEREESTHDS
ICACGP OZEE#IEHTVET,

My research is centered around atmospheric aerosols,
which relate to meteorological phenomena and climate
through their influence on cloud formation and the transfer
of solar radiation. Through field and laboratory experi-
ments, | aim to understand the properties and behavior
of atmospheric aerosols from a chemistry perspective,
and contribute to our understanding of the relations linking
aerosols to meteorological and climatic processes. | am
currently a member of iCACGP, an international commis-
sion supporting atmospheric chemistry research.

BREAAZPEAG BERREHZRAELT
BFEOA—OZ, K. BROZE., FRE
PRETHIREAI S, LBED S B
FCHAZMTTO—/VULICEIIL. ATEHEP
EBRFHAT —avhRAT 2 MIRELOFE
EETIAREBEBRAIOES ZMFROMEE
EBAUBHSIHRLTWET, 2019 F 7 Ah
5 SCOSTEP ODRRZHHTNET,

My research focuses on the upper atmosphere and
geospace around the Earth, based on ground-based
optical and electromagnetic instruments combined
with satellite data. We have various ground-based sta-
tions from the northern arctic to the Asian and African
equator and carry out international collaborative
research. Serving as the SCOSTEP President since
July 2019.

WRBRIOEHBEMEZZEMEL. VLF/ELF
FOMEEHEFET—YERWT TIAVE
FOYEBNHEECKEN FREEEEROMERZL
TWET, AR NMETOIREHRTA S, KA
DT ZARKFRREIREOEBZEIELTWE
9, VERSIM AZ2ZF7 4 DAVN—=THD, Y v—
FILVOZTOHRAFKERETEHDET,

My research interests are in magnetospheric and
ionospheric physics. | use VLF/ELF ground-based
receivers and satellite data to study the physical
properties of waves and the effects of wave-particle
interactions. From case studies and statistical analysis,
| aim for a better understanding of near-Earth particle

BEOBYT IV N OEEE, FICFENSD
UE—bery Y7 Z2FRULTIHELTVED, 1B
M7 bV IERBEEEPRRFOMEREI
BEET FIRBREOMBERLRIIIELHNK

| P, UE—MEYIV T DORIMNGEREZBRU
. A5, BRBELBEAD NEEBPIIEEEDF

ECDOWTHIFERLTWET,

| am studying phytoplankton dynamics in the ocean
using remote sensing from space. Phytoplankton
dynamics is important for fish production and cycle of
materials such as carbon and sometimes causes prob-
lems such as red tide. | am studying the human and
climate impacts on phytoplankton near Japanese coast,
solving the technical problems of remote sensing.

BE# 90-1,000 km OEBEE D LA O KE
RUOTAHDRIBDSRABE TREERITTE
YO FICOVWT, dumERERIRIICERB L 2
BEORBERL - —Zz2&a0 RN AE
SuperDARN ZRWTZOZBEREFTLTL
F9, LEOEFHOL —F—DREMFEE.
SuperDARN & EEERBORIERKVEE
FiT% EPS DRREREHHTNET,

My main scientific interest is the dynamics of the ion-
osphere affected by various regions such as the sun,
solar wind, magnetosphere, and neutral atmosphere. |
am the Principal Investigator of the Super Dual Auroral
Radar Network (SuperDARN) Hokkaido Pair of radars, to
investigate ionospheric dynamics in collaboration with
other instruments. | am also a Vice Chair of SuperDARN
Executive Council and a vice Editor-in-Chief of Earth,
Planets and Space journal.

and wave environments. I'm an active member of the KE % (%) Li={1N] ?%T?:’ﬁ. (%) R &%)
VERSIM community and co-founder of their Journal [RAKTHNTTES BB REgeEl  SECRIERTZTER

= HIFE = S IWHEETILEOE TR (F) RORFREELD Club. (11 521) (1382R) (15 521)
Eiﬁlﬁjf‘ﬁtkl‘ﬁﬁﬁlﬁ]ﬁﬁ& ELOARBEDARES (7) ITix. 2 2,000 mZ o Akira Mizuno Tetsuya Hiyama Masayo Minami

Fuji Observatory and Solar Wind Observation Facilities ARSI [ BB ok S A (Professor) (Professor) (Professor)

N TN N Div. Meteorological and  Div. Land-Ocean Div. Chronological Research
Eéh?b\i?o Z?’LB%; %Eﬁ%‘g 327 MHz L:?SLT%;E{dS%? 7E®%EF§¥FEE Atmospheric Research ~ Ecosystem Research (Refer to page 15)
SUFL—ya EBRETUETSET, BINEICRESICALOBRLIES | 3% Concurrent Post (Refertopage 11)  (Refer to page 12
MNRESNTVT, INSOEBZAVWTKERDEINERSNTNED,
Fuji (left) and Kiso (right) observatories, which are located at skirt areas of Mt. Fuji and
Mt. Ontake, respectively, are equipped with large radio telescopes, each of which has a
about 2,000 m? cylindrical parabolic reflector. These telescopes enable high-sensitivity
measurements of interplanetary scintillation for radio sources at 327 MHz. Another radio telescope with a larger aperture was constructed at
Toyokawa observatory. These systems have been used to perform solar wind observations.

EF —E CEHER) AR E— (2R FF B (E2R) Rl BF (E2R) R 0K G B2 502 B1%) K. D. Leka Lynn Marie Kistler
RGBS B SETTE BRSBTS e TEA T B RIE TR BEHE/ 70R EEHE /70X

FUNFEwRDE B NILDELICUIE YT 2B ESFAF T, fRFEEHET

2 R S ER IR

: ELF/VLF EREAIES. B, RRIHERNATREICLIZEA R (7 5EER) O EZR) O EZR) (13821 (13821 (5 HER) FRAVRAYR) FRAVRAVER)
KagOSh|ma Observatory B% b E%E j(f)_f“ @é‘ i.[ﬂﬁx‘i")_ﬁfgt@?Eﬁbi%%@ﬁﬁg’%%ﬁ—j—jz'b\ij Kazumasa Iwai Yuichi Otsuka Satonori Nozawa Naoyuki Kurita Hatsuki Fujinami Hiroaki Menjo (Designated Professor (Designated Professor
. o N A A ) . . ° (Associate Professor)  (Associate Professor)  (Associate Professor) — (Associate Professor) (Lecturer) (Assistant Professor) /Cross-Appointment) / Cross-Appointment)
Kagoshima Observatory is in the southern edge of Kyushu Island near the active Sakurajima volcano. An additional Div. Heliospheric Div. lonospheric and  Div. lonospheric and Div. Land-Ocean Div. Land-Ocean Div. Cosmic-Ray NorthWest Research University of New
remote station is operated at Sa*[a‘ about 70 km south of the Kagoshima Observatory. Observations of the ionosphere Research Magnetospheric Research Magnetospheric Research  Ecosystem Research ~ Ecosystem Research Research Associates, USA Hampshire, USA
(Refer to page 7) (Refer to page 9) (Refer to page 9) (Refer to page 13) (Refer to page 13) (Refer to page 5)

and the upper atmosphere have been carried out at these two stations.
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Center for'Integrated Data Science

BET—YTAIVREYY—d. FEHIIREICET AR
BF—YDRBITROERNRIVE 12—V I —YavEiC
E O FEABHIKORATADOSERHTZRIZT DIcHDE
BEERORFRAEETOCEEENELTREBSNE U,

AEVy—7Tld, FHIIKRERRFAOWHRRE - t>vy—&
HALT BRADOKELHFREE S EE UKL BT OV T
NEEHELTWEYD, fic, BAlF7 @iy Ial—y3>0
feHDY TR I TRHE, BRABT —IR—ABREROAIREST
BRBOEFE INSZFE S ER R R R ETEDH TNE
T, Aty —TlE BRBEHOT—YEHMEUIHRZTD
CETRIZBEIEAL TV ZEZEERLTED. FIZIEFEM
BB RN GENICHELTWS I FER DT — 5Py 3,
L—yayr—45&, MOMREBEICE>THESNSRARSE
DT — YA DR CBMREDRHFHREZTOTVWET, &
foo. MEF—INDEFHRRT I CADRILEFBEIRET D2
®, 7—% DOl DR ELHEHELTNETD,

INSDEMEAZELT, a7 —dP1IToREvy—d. ®
BAI =T O EEEREFEE 7OV MO RILKICEBRU
TWEFET,

OOFEERHED 3 RITTMHD ¥2al—32,

ERHRETIL CReSS I2&5

The purpose of the Center for Integrated Data Science (CIDAS) is
to construct infrastructure and conduct research and development to
realize cutting-edge science for space and solar-terrestrial systems
through integrated analyses using various types of observation data
and advanced computer simulations.

CIDAS operates multiple projects in cooperation with the research
divisions and the centers of the Institute for Space-Earth Environmen-
tal Research (ISEE), as well as other universities and institutes. Inte-
grated studies using both observations and simulations are essential
to increasing scientific knowledge. For these studies, CIDAS develops
various software, databases, and high-performance computing
facilities and provides them to researchers across the world as joint
research programs of ISEE. CIDAS mints DOls for ISEE research data
to ensure permanent accessiblity and promote reusability of the data.

CIDAS also contributes to building facilities for the research com-
munity and facilitating scientific achievement through community
projects.

© ERGscience team

IAIR—ZFEHE H5F (ERG) 1,
The Arase (ERG) satellite.

FEFRFERSTHRYATL (SUSANOO) 1£&3

HEFIA - LFRAROHEE : sHEEAIBLRRE. F—IN—RMERLRME. ZHEAT HPGHERSEEMR IOVt

Collaborative Research Projects : Computer Simulation, Database Development, and Computer Science with High-Performance Computing in

Nagoya University
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Yzal—23ay, ToVVZal—yaY,

3D MHD simulation of a 2D Vlasov simulation of a
solar flare. KH vortex.

Two collaborative research projects, one that involved running
computer simulations for Space-Earth environmental research
using CIDAS computer systems and another that carried out various
ground datasets and in-situ satellite observations, were conducted in
collaboration with researchers in ISEE and other research institutes. A
Research Project on High-Performance Computer Science was also
conducted in collaboration with the Information Technology Center of
Nagoya University that involved the use of the Flow supercomputer
system.
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BREARJAA—IYYTIRT BRSEA VLF 87— 5 R—X,
LT —HIR—=X, Kagoshima VLF database.

Optical Mesosphere Thermo-
sphere Imager (OMTI) database.

KEBYIIVAEY5— JAXAFERZMRABIVCENREEOEETOITIN)
The Center for Heliospheric Science (in collaboration with the Japan Aerospace Exploration Agency

and National Astronomical Observatory of Japan)

KEBBEYAITVZAt05—Tld. 2020 FROKGE A TLR
FEBESKGHEAIEE 00T, BRKBEENEE "Geotail.
IAZAR—ZIREGE "Ho5E). KEREBFE "'#H,. B
ERBEMEOHERNE E Solar-C(EUVST) #Hb& LIc kB
BoOSENRERICEDE, aXF—Y701R - 7—9Rf%
EHBDERIT, BEEYT M FERACHERENSBFONDT—F
HHENICRITIAE CERREAEHIZIET. K5 - XEM
o[ - #IK - KEZSFEUCKGEVATLARIZE L TRIFME
DRIBEIEAZEBIELTWEY, Ffo. MIMEZD IR ET—
Y OB LT ARE. HEdimy —ILYeT —IXR—XDkH
F. BIviavBEEBEUCRATBOIREDHE, 7—5
BN 2L —> gV REHTCRETEF EDRA R OE R S HE
REROLREIT. RFOT—I YA TYRICEDGIRBITF
EDRIF. TNOEBEMICHENTT Y —ILORFEET —FR—
AIBEPT— I NHEZTEDTNET,

S ~,

Geospace Probe

ISEE started the activities of the Center for Heliospheric Science
(CHS) in collaboration with the Institute of Space and Astronautical
Science (ISAS) of Japan Aerospace Exploration Agency (JAXA) and
National Astronomical Observatory of Japan (NAOJ). The CHS conducts
comprehensive studies on the heliosphere using the Solar Physics
Satellite "Hinode," Magnetosphere Observation Satellite "Geotail," Geo-
space Exploration Satellite "Arase," Mercury Exploration Satellite "Mio,"
and High-Sensitivity Solar Ultraviolet Spectroscopy Satellite "Solar-C"
(EUVST), as well as the data obtained from the related ground obser-
vations and numerical simulations/modeling by performing high-level
data processing using integrated analysis software. The CHS develops
new computational methods which carry out data-driven simulations, the
integrated analysis of various observations, and new analysis methods
based on state-of-art technologies in data science. The CHS also devel-
ops tools for the comprehensive analysis of various datasets as well as
database.

2 ~,

Mercury Orbiter

Simulation ~ <
w HINODE  Solar-C
SUSANOO

KGEBYzaL—>3,
Simulation of a typhoon with the Simulation of the heliosphere with the Space-weath-
Cloud Resolving Strom Simulator er-forecast-Usable System Anchored by Numerical KEBEYAIVRE 5 —OE (BEERER : JAXA/ISAS, NAOJ) .
(CReSS). Operations and Observations (SUSANOO). Concept of the Center for Heliospheric Science (Credit : JAXA/ISAS, NAOJ).
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BROYIaL—>3,

3D MHD Simulation of a coronal mass ejection.




HRTF—5tEr5— (FHR)

WDCCR (World Data Center for Cosmic Rays)

HRF—YEry— (FH
#R) 13 EpRHhIEREAIF (1957
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The World Data Center for
Cosmic Rays (WDCCR) was
established in 1957 as a part of
the activity of the International
Geophysical Year (IGY) held in
1957-58, and then was moved
to ISEE (formerly STEL), Nagoya
University, in 1991 to provide a
database of cosmic-ray neutron
observations in a unified formats.
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IUGONET
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ADEEE, BTV INDTT
UDAS DRFEZT>TWED,

The Inter-university  Upper
Atmosphere Global Observation
Network (IUGONET) is man-
aged in collaboration with five
Japanese universities/institutes
including ISEE to develop a meta-
data database of observational
data and iUgonet Data Analysis
Software (UDAS).
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CIDASR—/\—YEa1—5—YATL

CIDAS Supercomputer System
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The CIDAS supercomputer system is operated for integrated data analysis of sat-ellite/
ground observation of the Sun and Terrestrial magnetosphere and for advanced data
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UDAS W& AT OBl
Example of data analysis with UDAS.

FHER WDC 70w hDfl,
Example of WDCCR data plots.

EMRKTETIL Cloud Resolving Storm Simulator (CReSS) DBFEFIFA
Cloud Resolving Storm Simulator (CReSS)

1998 ENSEHERF THBICWENSHEZT>TELE CReSS is a cloud-resolving numerical model developed at Nagoya
ERIETIRRDIIAL—YaVETILTHD. LTRSS University from scratch starting in 1998. It has the capability to simu-
ATFADBRBEYI AL —YarEa >IN TEET, F/-. late various types of weather systems. Using CReSS, daily simulation
CReSS #HWTEHHOSRYI AL —yaya{T-oT&h. D experiments are performed at our institute and the results can be
BERNUTZILIALTREZINTVET,

viewed on our website.
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CReSS IC&D B ENcEFPEME b5 EALER.
Heavy rainfall-producing convective system simulated
by CReSS.

REELISTARBLOEE,
Simulated snow clouds over
the Sea of Japan.

BREINCFRESR,
Simulation of Typhoon Vera (1959).

EvFALAOYZIalL—yayvaERWERIEDSREEL
Chemical U-Th Total Pb Isochron Method

EFO0—TJVNr707Fo4— (EPMA) ZBW/c CHIME Monte Carlo simulations of the electron-solid interaction are made
FERAEDSEBEE LT EDERDH. SFEETFOMESE  to improve the quantitative electron probe microanalysis (EPMA),
BAOETHIAOVZI 2L —3 305 T->TWET, including Chemical U-Th-total Pb Isochron Method (CHIME) dating

in the U-Th-Pb system. The simulations are also applied to develop

analytical techniques for EPMA.
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% (Left) X-ray generation volume of Th M line in
monazite. (Right) The depth distribution of the Th
M line intensities in monazite with and without car-
bon and gold coatings.

Normalized X-ray intensity f arb, u.
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science and computer simulation of Space-Earth environmental system. More than 200
researchers/students in Japan and overseas are registered as users of the system and
data analyses related to the Hinode Science Center and ERG/Arase Science Center, data
science such as machine learning and data assimilation as well as computer simulation

studies based on high-performance computing are conducted.

IAZANR—ADT ZARBRBEDOE( e, ATHREZW®
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DET, Ffc. BMHIREIZEESDOFMES Annales
=4F it Geophysicae Z I3 U & LT EBRFREED Editor
Y F 5 - #¥ © SCOSTEP OEMESEZDEHTVET,

| have studied geospace dynamics using integrated
analyses and performed data analyses on satellite
observations, ground-based observations, and com-
puter simulations. | joined the geospace exploration
project Arase (ERG) as a project scientist. | am serving
as an Editor in Annales Geophysicae of the European
Geoscience Union and other international journals and
am a Bureau member of SCOSTEP.

BF/O0—"T~NAUO7 71— (EPMA) %=H
WCEHEXETHE - ER{tahiz CHIME £
RAEICLBIZOVRT—)LOERBIELRIEE
DHEFEZIT>TVWEYT, EVFTHILOYI2L—V T
VICKDBFIERICEHRUCKICKRETZTYY
ZiREFAU. AEEDRAECOTEGOHR%E
ToTWED,

Yoshizumi Miyoshi
Director of Center,
Professor

?Jl]ﬁ Iﬁ The Chemical U -Th- total Pb Isochron Method (CHIME)
HEBIR is the prevailing chemical dating method for U-Th bear-
Takenori Kato ing minerals. It achieves nondestructive microvolume
Associate Professor  analyses using EPMA. Monte Carlo simulation is an
important method to improve analytical conditions and

develop new techniques.

/ b/
CIDAS Z—/\—O>vEa2—%93 T,
The CIDAS supercomputer system.

S[ROVIAL—YarvEFIEREL. BILEE
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DIATWEY, S5ICTER. EL—4. BKkL—
FREEBWCEAZ{T>EEBIC, MEHKICLS
BEDOEEZEAZT>TCVWET,

imj( *ﬂﬂ With the development of a cloud-resolving model, we
623 can study the mechanisms of severe weather systems,
Kazuhisa Tsuboki such as cumulonimbus clouds, mesoscale convective
Professor systems, tropical cyclones, and tornadoes. The mech-

anisms of tropical cyclones and their future changes
with climate change are also important research top-
ics. Field observations using balloons and radars are
performed to study the above objectives. We perform
aircraft observations of tropical cyclones since 2016.

FHEBZELCIT T IANDERLABYBERICD
W, BRAUHEKY I 1L —ya VIt LR
HEIT>TWEY, KIERT—ILIREDKERITVRH
57 IAVKTFRT —ILDINSBRIBRETER S
Hic, HEFITVZXLDOE®EL., WEFERED
STERENRARRICEEDEATWEY, £ic. XZ—
JR—=AVE 21— VAT LADHEREERE CHRSE
LTWET,

=
iﬁﬁa @ﬁ | study basic space plasma processes via theoretical
IR analyses and computer simulations and develop various
Takayuki Umeda numerical simulation techniques from fluid dynamics
Associate Professor 10 particle kinetics. My interests are in computational
science, especially high perfor- mance computing and
determining specifications of supercomputer systems.
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Collaborative Research

BEE B  18O8Z CEEER)  BA FR BRI  HE EIE B30

B RRATHTZTER S[EKSIFE B EBARARES AT
(BEZR) (11 BZR) (138ZR) BEZR)
Satoshi Masuda Hirohiko Masunaga Hidenori Aiki Akimasa leda

(Associate Professor) (Associate Professor)  (Associate Professor)  (Assistant Professor)
Div. Integrated Studies Div. Meteorological and Div. Land-Ocean Div. Integrated Studies
(Refer to page 3)  Atmospheric Research  Ecosystem Research (Refer to page 3)
(Refer to page 11) (Refer to page 13)

23



[t} J& & >~ % —/ | Research Centers

FREFH A 8 S HE o 2 > 2 —

Center for'Orbital and Suborbital Observations
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Since ISEE investigates natural phenomena over a wide range from
the Earth's surface to outer space, Center for Orbital and Suborbital
Observations (COSO) is expected to perform empirical and advanced
research by observations. In particular, collaborations between indus-
try, academia, and the government have led to remarkable techno-
logical developments in observations by aircraft, balloons, sounding
rockets, and spacecrafts.

We develop and implement innovative observation projects for
orbital and suborbital observations and promote techno logical
developments in these fields. COSO will play a key role in aircraft
observation in Japan and promote aircraft observations of the Earth in
cooperation with other organizations.

We also investigate and promote the future space exploration
missions in collaboration with institutions in Japan as well as overseas
to gain new insights of the physical phenomena.

BA DT ZEHER R D% A BL = DS
Establishment of a Central Base for Aircraft Observations in Japan

BN [RTHS, I LERAOEWIRICE 28R
PRENGERIZ. MIRREB DK - YEREEMEDTTEHE
ICREMRAX, T7OVILEEOHEEEROWE,. SR
EBRDODMEEICENTTL—IRI—EBBHRNIPFTEEX
Yo AV I—TIIMEERE N OP RIS ZHEL. ERO
FRZE BRI R DED R EDHPERI AR DM BB E KM Z = T
RORBEZEZ55ETY,
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We plan to establish a central base for aircraft observations at this
center that will lead aircraft observations in Japan by taking advan-
tages of immediate or direct measurements. In particular, aircraft
observations are highly promising for studies of the greenhouse
gases, aerosols and their interaction with clouds, and typhoons.

MZERICL BB RO A—VH,
Observation of typhoons by aircraft.

RMERAZS5TERADFN - BAZFH - RYEFNESOERVEMN

Dynamic, Thermodynamic, and Cloud-microphysical Studies of Violent Winds and Heavy
Rain-producing Tropical Cyclones: Quantitative Improvement of Intensity Estimations and Forecasts

ABRIFHAZEOR Y FTHIBICKERBKEZEZS5UET,
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As shown in the figure below, we use an aircraft to observe
typhoons. Dropsondes released from the aircraft measure the tem-
perature, humidity, pressure, and wind in the region around the center
of a typhoon. The dropsonde data are incorporated into the numer-
ical cloud-resolving model developed at Nagoya University, Japan.
We are trying to accurately estimate and forecast the intensity of a
typhoon and its track. Furthermore, we use a ground-based balloon
with a microscope camera, X-band precipitation radar, Ka-band cloud
radar, aerosol sonde, and a drone to observe the typhoon, associated
clouds, and precipitation. After the test flight in 2016, we perform
aircraft observation of typhoons. The main target area of our observa-
tions is to the south of Okinawa, Japan, where typhoons often change
direction.
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Flight plan for dropsonde observations. Closed circles indicate the drop-
sonde launch positions.

FHEFREFENOBERZBEUCB/INEFHERE/NADRE - R

Investigation and Development of a Common Bus System for Compact Satellites for Space
Exploration Missions

HROELEMNFERRICRIT2BREERE2THZEE I D6
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DR, FaiToTWET, BB YT HPYRANEEEN
HEEBEYOEHICER/ITTEDLSIC, Ffo, AHAEED
EHFEEDHRBRITEEZEREODHEEBE. MOBERES
BAERICEZDIODOEBEE - IBEEHIHOERTED LI,
ZHENBREZHIELDOD. FILWIIRICRITZEEEZEEE/NR
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$RoOFEREFBEZRELL
100 ~ 200 kg #k D8/ B
EFRE/N\IAFERICLRERTY
REf,
Conceptual configuration of a
100-200 kg class compact
satellite with a common bus
system for future space explo-
ration missions with a model
payload.

To lead space exploration missions in future demonstrative space
sciences, we are investigating and developing common bus systems
for the 100-200 kg class compact satellites. Through our collaboration
with a manufacturer with technical expertise of developing scientific
instruments for many previous Japanese space exploration missions,
we have been working on the following areas together with science and
engineering researchers in Institute of Space and Astronautical Science
of Japan Aerospace Exploration Agency:

1. selecting components for a common bus used for telemetry commu-
nications, power, and satellite attitude control;

2. developing basic designs for the mechanical configuration of satel-
lites;

3. developing conceptual designs for an onboard propulsion system for
satellite attitude and orbit controls;

4. investigating launch configurations for the insertion of a model sci-
ence mission into a targeted orbit;

5. estimating and taking countermeasures of radiation dose experi-
enced by satellite common bus systems in space.

We are integrating investigations in different fields and developing
new types of common bus systems for satellites for advanced science
observations. This work will allow us to satisfy the requirements for
installing antennas and an onboard mast as well as to realize re-orbiting
procedures, like perigee increases and changes to the formation flight
configuration, and precise attitude controls.
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50 kg#RkiB/NBUEE ChubuSat DRAF

Development of 50-kg-Class, Micro-Satellite ChubuSat
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Microsatellites are expected to enable
verification of instruments based on chal-
lenging technologies and to create new
industrial applications of satellites, which will
stimulate aerospace industry in the Chubu
(central Japan) region. The second satellite
whose mission includes observations of solar
neutrons is launched in February 17, 2016.

RAGE AR ICRE UICERER DR

R

a4 McE#E SN/ ChubuSat 2 S,
(JAXA $24t)

. p)

ChubuSat-2 attached to the rocket. (Credit: JAXA.)

Development of Integrated Circuits for Instrument for Orbital and Suborbital Observations
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B - BEEEBRREFEEL VT,
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(ISAS/JAXA 124 ). FOXSI DFE X #RigEiREEs (SSL/UC /N\—IL—12ft). 58 (ERG) BEDEIXRILF—EFOTER (SAS/JAXA BHE)
TERAINIEYY—,
Photos of semiconductor sensors with integrated circuits developed by this center. From left, sensors for Hard X-ray Imager and Soft Gamma-ray
Detector onboard the Hitomi satellite (Credit: ISAS/JAXA), hard X-ray imager of FOXSI (Credit: SSL/UC Berkeley), and High-Energy Particle instru-
ment for electrons onboard the Arase (ERG) satellite (Credit: ISAS/JAXA).

One of the common issues in orbital and suborbital observations
is reducing power consumption of electronics. This center has been
developing multichannel and low-power integrated circuits with high
functionalities. Our integrated circuits have been used in the Hitomi
X-ray satellite, solar flare observation rocket and balloon experiments,
FOXSI and GRIPS, and the Arase (ERG) geospace exploration
satellite. Currently, we are developing low-power and high-speed
integrated circuits for photon sensors.

MOERER G E DHEE
Earth Observation Satellites
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We are conducting research on remote
sensing of the oceans and cloud-precip-
itation systems using Earth observation
satellites. For remote sensing of ocean
color, we gather data from the GCOM-C
satellite, and to conduct assimilation study
of sea surface temperature using Himawari-8
satellite. We have developed and released
the third-generation dataset, J-OFUROS, of
the global thermal, momentum, and fresh-
water flux between the atmosphere and the
ocean. We have begun studying the ocean
surface wind using NASA's CYGNSS, which
provides very frequent observations. For
our cloud-precipitation research, we are

validating precipitation retrieval algorithms
using radars onboard TMM and GPM and
investigating future precipitation observation
satellites.
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BEBHRKL —5 ORRENAE,
Roadmap of the spaceborme precipitation
radar mission.
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X-band polarimetric radar.
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My research is mainly in meteorological studies using
spaceborne/ground-based radars including algorithm
studies relating to satellite missions, such as Phased
Array Weather Radar and Precipitation radar onboard
TRMM and GPM.

E . BARREFNRELT I/OVAT—ILOE
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Our research targets are the formation and develop-
ment processes of cloud and precipitation systems;
including particle distributions (cloud microphysics)
and wind fields (cloud dynamics) in a cumulonimbus
cloud, Baiu frontal systems, and typhoons. To clarify
these phenomena, we use X- and Ka-band polarimetric
Doppler radars, hydrometeor videosondes, and a
cloud-resolving model (CReSS).

Ka- \YREL—%,

Ka-band cloud radar.
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| am investigating origins, acceleration mechanisms,
and propagation of cosmic rays, and search for
gamma-ray signals from dark matter by development
of semiconductor sensors and integrated circuits for
gamma-ray instruments such as Fermi satellite and
Cherenkov Telescope Array and their data analysis. |
am also developing microsatellites to stimulate satellite
applications.
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One of the major objectives for ISEE is to encourage the develop-
ment of new interdisciplinary research by merging space and earth
sciences. For this specific purpose, ISEE established in August 2022
the Office for the Development of Interdisciplinary Research Strategy
(ODIRS). ODIRS will promote interdisciplinary studies in coopera-
tion with scientists in related fields based on their specialties within
various ISEE research topics. In addition, the ODIRS office will also
benefit from ISEE’s involvement as a joint usage/research center. This
will facilitate the promotion of interdisciplinary research in numerous
institutions and faculties, in and outside of Nagoya University.

RMEEIAY LI N Interdisciplinary Research Projects
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Changes in Surface Temperature at Dome-Fuiji in
East Antarctica from the Mid-Twentieth Century and
the Impact of Solar Activity
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Past solar activity can be reconstructed using proxies such as
cosmogenic isotopes ("°Be and HTO) in Antarctic ice cores. Vari-
ability in solar activity modulates the flux of cosmic rays in the Earth’s
atmosphere, and in-coming cosmic rays are the main source of
cosmogenic isotopes in the upper atmosphere. The concentration of
cosmogenic isotopes is preserved in ice cores, but are also influ-
enced by a complicated atmospheric transport from the upper atmo-
sphere. Consequently, the process [ 0
hinders the exploration of the details .
of individual solar variabilities and
accurate estimation of the extent of §
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Data Rescues of the Analog Observational Records for
the Past Solar-Terrestrial Environment

KGHHRIREXZDORNZS (FERE) VEANDRER
BR (FHXR) REEAXBEEEICEDL> TWET, LM
UVBERRIZTFZ—4 I8+ EREZ HN—F2I0BET. K5
KRBEBORPN., W IIRIGHESZRBS ETRENH D T,
FITAMERF—LIFA—0OF, BA, WHEEZHICOVWTD
BEO7 FOJEMNEHRCELEEZAE. BE. 7V 51,
AT BT, KGHIKBEOMBRELPRAZEHOHTE
HETOETICADEATVWET,

Solar—terrestrial environments have been closely related to modern
civilizations through their long-term (space climate) and short-term
(space weather) variabilities. However, modern datasets, particularly
of the long-term and extreme variabilities of solar—terrestrial environ-
ments, are limited in their timescale frequently up to decades. In this
context, analog records and historical documents have been benefi-
cial for studies on extreme
space weather events. There-
fore, to enhance this benefit,
our team works on the recon-
structions of extremity and
long-term variability of solar—
terrestrial environments in the
last millennia; our team have
investigated, collected, digi-
tized, and analyzed the past
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@ Energetic Particle Chain — &I XL X —FEHRF
BEDAHDHE - TERAKICRIEFTZE—

Energetic Particle Chain —Effects on the Middle/Lower
Atmosphere from Energetic Particle Precipitations—

BAORICSR > TFENSBDASEIRILF—HENTFHH
B - TERIFTHEL, KR ZEEN - BENICE(LS
TRBIENTRERENTVWET, LML, 2OTOERIEFRE
TRICBAELESN TOWEEA. ARIEMEIF. XE - KEBE -
HRE - BEtE - KxBz 'SIRILFT—HERF) Z8UIE
HIATLERZ, HOBEEEISCAT 3D L—F— UAX—
Y. TUERKZIAX Y ZAVWTEIERE S OCRBHO
BRAF—5ZBB L. InS5Z1Y 7Ty NEUTERERNETIL
HEZTS>CET. Z0RREEY—LALRICRBAT B LIC
HELET,

Energetic particle precipitation (EPP) due to solar activity occurs in
the polar regions. The EPP particles can affect the neutral chemistry
of the middle atmosphere and impact the ozone concentration.
However, so far, the observational data on these phenomena are quite
limited. It is important to compre-
hensively understand the
behavior of energetic particles in
the magnetosphere, ionosphere,
and atmosphere as a causal
chain reaction system based on
observations and simulations. The
objectives of this project are to
conduct multi-point and long-term
observations using the Arase
satellite, EISCAT_3D radar, riome-
ters, and millimeter-wave spectro- u
radiometers at the polar regions. RSP B = 2T 2 B R D
These data will be used as inputs (i8¢ D AHFIF DR,

and constraints in modeling inte- Relationship between the EPPs and
grated simulation codes. new observation sites.

F=YRIEPT =AM TR A FRLT, #EIR
BYRARZICETZHERICERDBATVET,
BT, MEED LD DMERNEMDICHDE,
RFUFROFEFRY, £ - vIal—yavr—
FEFERUET— YRS 7L TUXLDHEE
T2 TVWEY, 5L, ENTOMRELPERTZF
DEEZABLU T, FEHMEEREEENUICH
e RRE R A HBE T ZEDEAEEH TVET,

| am engaged in conducting research on the earth’s

ﬁtﬂ% 5EX environment and fluid sciences using various research

HEERR and development methods such as data assimilation

and data science. Specifically, the prime focus of my

DRy(_)ta lf'(:(kJCH,I i research is to utilize experimental and simulation data

esignated Associate ., develop weather prediction methods for safe and
Professor

efficient operation of aircraft and data-driven algo-
rithms. Furthermore, | am inclined towards promoting
new interdisciplinary research between the space and
earth’s environment through partnerships between
industry, academia, and government and collaboration
with researchers from different fields.

@ \LAT 4 TV 5 —Ilc L BEEVEDERERER

Direct Search for Dark Mater with Paleo-Detectors

BENEFFHONEUND—ZHHZE6DDEMRIIHROEFE
TY, O7AY Y MTE, P ERERELTRAVWS X
LATAT 09— EWSFETHBEVBEOEHEREZHMAT
WET, IICIEHEZNR T —)LORKEICHZDBEENE
EHBERUCEENE > TWAABEEND D ET, TNa&
HTENE AEOHAR TERENEOEERRNAREILEE
ABNTWET, 2O7OY I hTlE. FBBETERULELZY
YNIVERDOA Y S VARRBRE FEELNSERSNTVT A D,
BEHETRDBEENMEL /A X0 B W ZRWTHEZ T
THTWET,

Although dark matter occupies about a quarter of the universe, its
true nature remains elusive. This project attempted to detect dark
matter directly with the ‘paleo detector’ technique, using minerals as
detectors. Minerals may contain traces of interaction with dark matter
over extended periods of geological time. Detection of these traces
may allow a direct search for dark matter even with small sample sizes.
This project conducted research on mantle-derived olivine, which was
collected from the deep seafloor, was shielded from cosmic rays and
had a low concentration of radioactive elements and low noise.

XUTFEE TR
T Al Sc Cr Co Cu Rb Zr ©s Fb U feL—=ILJ S hh5
Na K V Mn Ni Zn S Nb Ba Th DEELIZhY T VA,
RRIBAVZVAICEENZIHETRRDFEE(CIIVRS Olivine separated
AR THRIEL) . from lherzolite

Trace element abundance in olivine samples (C1 - collected from the
chondrite normalized). Mariana Trench.

IS B DO ERIS Z 8 & SR DRI T
DEET—YRITY, H EXTBRECOMKSFE
EROEFITRERIT>TVNET, BAHTIRE
=TI, ISEE TIThNTWSKEGHERE OIS
W Rz E LD S ZRADIFFRE S EE UL
<ERWMARZEDREIEZEXBIBLTVEY,

My research interests include investigation of the
contribution of electromagnetic waves to radiation
belt dynamics through satellite data analysis and
Satoko NAKAMURA  modeling of geomagnetically induced currents in the
Designated Associate Japanese power grid. The recently established Office
Professor for the Development of Interdisciplinary Research
Strategy facilitates the creation and progression of
novel research initiatives by fostering collaboration with
researchers inside and outside the ISEE.
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analog measurements and ENIRIES

past solar variations. In this study, we historical documents on visi-

; : h . = [ [ [ e b S AT O b R 5 (5 AL oo e A BERT ] [Ty st
investigated the impact of climate/ 'E"f-—m | e AR E (ER) HWARIAES BEEFEARMTEl FOUMNENRE ! g 3 EEE R
circulation process on cosmogenic ble aurorae, sunspots, and L S S EREsmAty s -ER)  CEER) (13EZR) (15 BZR) Ty - s ery- iy thiles
. ; ) geomagnetism available in g1 AF 1 1 1 1 | 5 Kanva K Tetsuya Hivama Masayo Minami (19 5ZR) (23 BZR) (27 B2R)
isotopes using new ice core samples i (19 BEZR) anya Kusano ya Hiy yo Mi (19 BE®)

: - the analog collections and & wn s —ws we aw e . (Professor) (Professor) (Professor) Michihiro Mochida ~ Yoshizumi Miyoshi ~ Nobuhiro Takahashi BZR
obtained from Antarctica and the . N . 1859 Sep. 02 (UT) Kazuo Shiokawa ) ) ) ) ) Claudia Martinez-Cal

. : BN —LSUEMICE T yearbooks. (Office Manager) Office for DIV- Integrated Studies  Div. Land-Ocean  Div. Chronological Research (Professor) (Professor) (Professor) audia Martinez-Calderon

state-of-art isotope-enabled climate BREDRRF Fr IRy ARV NEICRITZ T\ TOMER =D OEELOETTE the Development of (Refer to page 3) Ecosystem Research  (Refer to page 15)  Center for International  Center for Integrated ~ Center for Orbital and ~ (Associate Professor)
model and further developed the Interdisciplinary Research Strategy (Refer to page 13) Collaborative Research Data Science Suborbital Observations Center for International

Sampling of snow samples for Temporal evolutions of the three geomagnetic components at Colaba
proxy-based method for past solar cosmogenic isotope analysis at the Observatory around the Carrington storm reconstructed from the yearbooks
International Collaborative Research

activity reconstruction. Dome Fuiji. (Hayakawa et al., 2022, ApJ, 928, 32).
28 (Refer to page 19) 29

(Refer to page 27)  Collaborative Research
(Refer to page 19)

(Refer to page 19) (Refer to page 23)

(Professor) Center for
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AP BEAREL TEHERL REFMRABOBABES U T KERBEZE > TWET, KEFRAEF M EER. 71—
IWRT =7 ERNER. (L2, FRUAE, FRAKBRPEARSE ORR., GT—F 8@ e 2L —Y3y /ETU VT,
BRI RB EDEFELRFEZAVWTCELFOERMRZ EMMICED, S5, ERADIARSE & Fimz TUVERH S D EFERTH
BEEMEZBL THEARZAFORIBICIDBO I EMNTEFET, TORRZEITHXPELHRIXE L TEEH, BARAAD
ARR - Fo - PINPESF S ETHERUTWET, IO UEREOHR, RWEBFEERNZEY AZ2/5, EFA#EzHERIOGET
TEBHNMOBRZEELEY,

The Institute for Space-Earth Environmental Research (ISEE) offers graduate programs in the Graduate School of Science,
Engineering, and Environmental Studies, Nagoya University, Japan. ISEE graduate students study various methodologies and
techniques, including ground observation, fieldwork, laboratory experiments, radioactive dating, numerical simulations and
modeling, and theoretical research. Their work includes the development of satellite, balloon, and aircraft instruments—and the
analysis of observational data. ISEE students are actively pioneering new research fields, through their involvement with other
scholars in international collaborations and interdisciplinary research. Their studies mature as MSc or PhD theses, which are
presented at international workshops and conferences, and published in academic journals. We nurture researchers who can
apply their specialized knowledge to benefit society, who have a broad perspective, and who demonstrate an international
perspective.

| BEMER BFEER - YERPREER
Graduate School of Science
Department of physics, Division of Natural Science

| THMEN BESIYER
Graduate School of Engineering
Department of Electrical Engineering

| RIBZWRH HRBRREEY
Graduate School of Environmental Studies
Department of Earth and Environmental Sciences

- RIBREZE (AM) - FEHERE R CRRF - HERFEARF
Atmospheric and Environmental Science (AM) Space Observation Meteorology Geochronology

- FHZEEYEZER (SS) - FHBRLE - EREKEIEF CRIBRE
Space Science-Experiment (SSg) Space Information Engineering Cloud and Precipitation Environmental

X KF’Z_E_F_ &?I%ﬁq&ﬁi? (SST) Sciences History

Solar and Space Physics — Theory (SS;) - R&REF .
P Atmospheric Chemistry
- FEHRYEZ (CR)
CKXRURER

Cosmic-Ray Physics (CR)

- KIBBTSXTYEE (SW) Hyaro
Heliospheric Plasma Physics (SW) SBFER

S EDEE Outreach Activities

—REFRF DR, MREAF. LAHERE. AREZECPHEEROERZ L, R & OEEZR D MFEIMICED HATHET,
The institute holds a variety of outreach events and activities such as open campus, publishing comics and booklets, visiting
lectures, hands-on lectures and public lectures.
| —fig[AIFfF Public outreach publications e BODE Y= X DF—T
RDESBMFEHRL. —MRICEEAITDEEBICHEART T AN THERARALTVWET, AV RS CBE AR KB
We published outreach booklet and comic series, which are available as printed matter or ~#—035 - HEEEL - KKDT>RA
PDF editions on the ISEE website.
o l50 DE; ¥YJY—X  "50 Whys" booklet series
EFNZNOT—YTLE0 D T8 ZZF. QRAEXTTFH « KEHNSHMIRKK. HIKRNERE Tz
EE Rl
A Japanese booklet series that answers 50 whys in the Q&A style for individual ISEE research
topics from space and the Sun to the atmosphere and the Earth’s interior.
Ay Y T TRHRARE 12 ¥YJ—X "Whatis -+ 1?" comic series
REgmns) —X, EERAMHEE Scientific Committee on Solar-Terrestrial Physics (SCOSTEP)
B UHARBIRDMICE(AFREBMEENDBRIEATNET,
A science comic series. Translations into English, French, ltalian, and other languages are ongoing
by the Scientific Committee on Solar-Terrestrial Physics (SCOSTEP).
| MRZEO—RAFMPHAINREMLE Open House and Visiting Lectures
ZHERE T4RR FERRIAREZARLET, AHETCERIFTDS 50 EE RER ],
REEAREA TRFHEMIKIREOMRZMRICADDPIERATZTEZRELTCVET, X
fo. IRDNRFAEZNRE UTCHEBRZEB P, NHER - SEFR TOLFHREEZERLTWET,
We have an open house day during the university festival. Social lectures and events are
also held in Nagoya, Rikubetsu in Hokkaido, and Kiso in Nagano, where our observatories 3 )
are hosted, to explain our research topics. In addition, hands-on lectures and visiting .. chessrm s s UicthEaess,
lectures are often held at local institutions and schools.

Hydroclimatology

AR CHBE BE

Hands-on lecture for school pupils.
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1 # Organization

Fi & Director

EIFFE Vice Directors

BATARERRE
Office for the Development of
Interdisciplinary Research Strategy

Rz

Faculty Council

EEBER

Advisory Board

H£FAFIA - HARARESS

Collaborative Research

Committee

WEHAT— T2t y— [l WERAGSAEEL> 5 —
Center for Integrated Data Science Center for Orbital and Suborbital

Observations

HABFRZe LR EEEEEREEY 5 —

i Center for International
Research Divisions Collaborative Research
WERTMEE SIKRAKARS B FEEVAIFT  Moshiri Observatory
Integrated Studies kﬂg;%cszglﬁglcal and Atmospheric R R 25381 Rikubetsu Observatory
FEHIRARE ReEisk e o BB AR BB A 3R ER SR Fuji Observatory
Cosmic-Ray Research Land-Ocean Ecosystem Research =,

Y Y ELE,_', %EE,EJJFE Kagoshima Observatory

ABEFRE  EOHERRE
Heliospheric Research Chronological Research
BHSEHS

lonospheric and Magnetospheric Research

D 19494 (BBH124 %) 58 May, 1949
| REBRAR QMBI & L OB E 3T

* University was established.

1958 4 (BR133 ) 4F April, 1958

D AHBEAYEYHIE TR EEMEESRE
s

. Science, Nagoya University was established.

AN HERERIS I ST

Solar-Terrestrial Environment Laboratory (STEL)

1990 £ (FRL24F) 6 A June, 1990

FIF) 2301

was established.
1995 % (ER7 %) 4 April, 1995
HEEAIERE Y ¥ —DRE

Processing was organized.

2003 £ (FRX 15%) 4B April, 2003
BERIELAIFR A TR

The Rikubetsu Observatory was organized.
2004 £ (FRX 16 ) 4 B April, 2004
IAZANR—ZAMF LY T —DFE

The Geospace Research Center was established.
2006 & (FBEL 184) 3 A March, 2006
RS ZRILF v > /R ICBER

Laboratory was relocated to the Higashiyama
Campus.

2010 % (k22 %) 48 April, 2010
HEFF - HEAFTHLRICEE

Approved as one of the Joint Usage/Research
\/Cemers.

2015 & (ER27 ) 108

BT & FEGEEEMTMER & 2B - 7

Aal. EHERFZFXGHIREMENR (SEHR :

©1993 Rk 5 48 April, 1993
The Solar-Terrestrial Environment Laboratory (STEL) : %Eé;fff‘—(j:f’gmz{-f?“—ﬁﬁﬁﬁﬁﬁpr(lﬁﬁlﬂﬂﬁﬁ)
| i

: The Institute for Hydrospheric-Atmospheric
: Sciences (IHAS), Nagoya University was organized. :
S 1997 & (ER 9 ) 3A March, 1997

L E VT NOVIDREBEENE 2 SEORET T
1997 The Tandetron AMS machine No. 2 was newly
. introduced.

The Center for Joint Observations and Data :

i E

(1957 & (BB 324%) 4R April 1957
| AEEAFEARE K E RIS & 3L

. Research Institute of Atmospherics, Nagoya : -
* The Water Research Laboratory, Faculty of Science,

: Nagoya University was established.

19734 (BBH1484) 98 September, 1973
| BEERFEKERIEHIATICEUE
- The Water Research Institute (WRI), Nagoya

: Cosmic-ray Research Laboratory, Faculty of University was organized.

MEKERHR > 5 —

Hydrospheric Atmospheric Research Center (HyARC)

2001 £ (FRX 134F) 4B April, 2001
EHERFERIKERIZRRMO—EZ Bk & U
THBRKBRIAR EY 5 —2RE

The Hydrospheric Atmospheric Research Center
(HyARC), Nagoya University was established.

2010 (FRk22%) 48 April, 2010
HEFIRA - HEFFRSICEE

Approved as one of the Joint Usage/Research
Centers.

History

- 19814 (BBF156 %) 28 February, 1981
CREBRETAY N—THELEYI—REELT
L R EE E RE

: The Tandetron Accelerator Laboratory was
. established in the Radioisotope Research Center of
- Nagoya University.

© 19824 (BBf157 %) 3H March, 1982

DY YT NOVILEREENE 1 SEOREBERT
. Installation of the Tandetron Accelerator Mass
- Spectrometry (AMS) machine No.1 was completed.

© 1987 & (BF624) 1A January, 1987
S A VT NOVILESREENTE 1 SHEOZRHER
. FIFERA%A

" Inter-University Service of "“C measurements was
© started with the Tandetron AMS machine No.1.

: 1990 % (FRL24F) 6 B June 1990

| EEERFERNEERMR LY -0 HE

: The Nagoya University Dating and Material
. Research Center was established.

FRAEREMREY 5 —

Center for Chronological Research (CCR)

2000 F (FR 12%) 4B  April, 2000
EHERFFERUEERATR Y & —DHIc &
D, BHERZERUERSHEE Y ¥ —DEE,
CHIME &RAIEEXBEZEFML OBHRL. EF
[l

The Center for Chronological Research was orga-
nized. The CHIME dating system was transferred
from the School of Science.

FHMIRIRIEM TR %R

October, 2015, Institute for Space—Earth Environmental Research (ISEE) was established.
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Higashiyama Campus Map

T 464-8601 &ZHEMTEXAEM
ZEEBERFPFHEMIKREMEAN AFAHERE .1

Institute for Space—Earth Environmental Research (Research Institutes Buildings | & 1), Nagoya University,
Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8601, Japan

@it THAMIR TREERSE) RTE 2.3 FHONSFESK 156 2 XIFHTHEILFR "RILAE) BRTE 34 FHONSESK 152

(RILAERDI SHHL DIHEEF>FRNICREE LS
Get off at "Nagoya Daigaku" station (Subway Meijo Line). About 15-minute walk from Exit 2 or 3.
Or get off at "Higashiyama Koen" station (Higashiyama Line). About 15-minute walk from Exit 3 or 4 (please carefully check the route in advance).

FLIEEW)

T EAERILAR TERILAELER —
BT basts
F?ﬂitlll For Subway Higashiyama Line Higashiyama Koen stn. ) FH iﬂﬁ:kiﬁiﬁﬁﬁ Eary ﬁ
or Motoyama Institute for Space—Earth Environmental Research
HZEFRRESE |
Research Institutes Building |

EFER-EaREHMER
School of Agricultural Sciences /
Graduate School of Bioagricultural Sciences

ESR—))
(ESHEEE)
E&SHall
E & S Building)

HRZeFREtEIE |l

Research Institutes Building Il

Kagamigaike!Pond,

Pharmaceutical Sciences
Building -

ERmER) ST2RIE © St
NU S Meijo_ﬁnem al @ Noyori Conference Hall
Nagoya Daigaku stn. — < =
SHEE-VVRIFY
E Toyoda Auditorium / Symposion
i
J information
TEL 052-789-5111

For Yagoto

Baseball Field

35@ZERN Directions
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