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As a result of the rapid development of science and society, the activities of humankind are now expanding even to space and also affect-
ing the circulation systems in nature. Under such rapid progress of civilization, we need to grasp our environment from a holistic aspect.
Based on such a new viewpoint and looking to the future, the Institute for Space—Earth Environmental Research (ISEE) was recently estab-
lished by collaboration between researchers from various fields of science. The mission of ISEE is to clarify the mechanisms and relation-
ships between the Earth, the Sun, and cosmic space, treating them as a seamless system, and to contribute to solving issues related to the
global environment and human society spreading in space. In addition, ISEE plays a role as the only joint usage/research center linking
space science and earth science, and promotes various collaborative research projects.

Our environment comprises various interacting elements and evolves with time. In particular, the dynamics of solar activity sometimes have
a great influence on the global environment and human society. A huge solar flare explosion occurring on the solar surface severely disturbs
the Earth's magnetic field, the atmosphere, and the radiation environment, and it may cause serious impacts on satellites, electric power,
communications, aviation, and other infrastructure. Long-term variation in sunspot activity may also affect the global climate. Cosmic rays
arriving from far away in the universe are also an element of our environment, and the cosmogenic isotopes in tree rings provide us with valu-
able information to explore past environments. On the other hand, it is important to understand the mechanisms of climate change and
extreme weather phenomena, both of which may cause disasters. For this purpose, it is necessary to clarify not only the greenhouse effect
but also the hydrological circulation, in which aerosols, clouds, and precipitation interact, as well as the interaction between meteorological
dynamics and the land—-ocean ecosystem with solar influence.

In order to explore the space—earth environment, interdisciplinary research across different fields is necessary. ISEE aims to play a role in
promoting domestic and international research collaboration between researchers, and to develop a new discipline of space—earth environ-

mental research. We look forward to your continued support and cooperation.
i
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To create a new research field to study the Earth, Solar, and space systems seamlessly, we have seven research divisions and
three research centers, and four interdisciplinary research projects are promoted.
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Division for Integrated Studies

WEBRITARIT TIEIRGHIKIREZ—D DI ATLELT
BEMICER I D B —FD@EREIVE2—FY
Sal—YyarvEEEISEIRERTEEIToTCWET,

XB. AXBIOF REBEH. HWIREKE. SHE. KK
BN S5RZKBHIKBRIEY AT LATIK. EAOEBRIEE. K
Bo7L7. JOTEERE. BSEA. A—AO7BREEKRLE
BHEKRNFEELTWET, Z@o@t:ﬂ%b\aﬂﬁﬂé CE?
EWEBTEETWSZEXIELLMBEHICIE BRET—
IDRETY, :(Df:&) EIK%%BTE?’?\%IT )\IﬁE
SHERELH LA ITONTVWET, ;nbo)ﬁﬁmJ
T?%an_ﬁl%i\%ﬁﬁﬁ\ﬂﬁﬂ W B, BEEE. j:wla)
F—YEEDHT. REVDEBNEDLSBREEESZITWVND
W aBITLUET, AT DUEZHSPLIAENSHAN
B, BRBETE SO T —Y0NEYD, TFRILHEDTVE
T, Tl HBHEYI L —Yavick>TKB RV XTA

DIGEZFAN, TRILF—DORNOBEREYFAZITS>ZEHE
BLTWETD,

BEBATIAEE T, COLSBRIBLE W E ., BN DT
KEEOHFEHRTRZBEBLUTHELTWET,

The solar-terrestrial environment is a complex system, which
consists of nonlinear, non-equilibrium, and multi-scale interacting
processes. 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 environ-
ment using data analyses and modeling studies.

The physical processes occurring throughout geospace are
intrinsically 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 vari-
ous times at different locations in the geospace environment.
“Interactive” here implies interrelationships in many respects, such
as those between observations and theories and between space-
craft and ground-based observations.

(2) Computer simulations and modeling which demonstrate how
one can reproduce and predict the important characteristic behav-
ior of geospace established from observations.

%‘:\’—\ﬁﬁﬁﬁﬁ%ﬁfﬁb\ﬁﬁnﬁ %t@“%iﬂ%iﬂlﬂ??ﬁ/ZTL\o

Solar—terrestrial system as a research object for the Division for Integrated Studies.

(F5) NASA DIESEBERERE MMS () NASA R—
(Left) The Magnetospheric Multiscale (MMS) Mission (NASA) and (right) the aurora breakup observed with the Polar satellite (NASA).

TREMRRUIC WF T2 TOA—OTEHK,
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TODOT, FHE - MIHEIMEREDI N EEICLDZ KRG T L7 DEHAL,
Solar flare observations with Hinode/EIS.

IR SBICR T2ERNRIRILT —HFRIR
RTHZDZUTAN—LOYEBANZXLDEFERZ
BIEULTHIEAZ{T>TWET, i, TORIEIC
HBIHK ARV VIREDFHRTIZANDER
BEICDOWTC, ATHEV# EEA 07— 5 i
. AVEL—45—YZaL—Yavic kB ERE
ExfEAHEbE TR LTVWET,

My major research area is “substorms,” which are
explosive energy release processes in the Earth’s
magnetosphere; in particular, | aim to find their
triggering and driving mechanisms. In addition, |
promote studies of basic processes in space plasma,
such as magnetic reconnection, which plays a major
role in causing substorms, by performing data analy-
ses of spacecraft as well as theoretical model calcu-
lations.

A—OSHERMICHZBRZIBER (A—AOF &
) R BRULEISELTWEYD, FiIc. hF5E
BEOLEWEBRAT—ILTO, A—OTBRED L
HICEEKEZ >TWET, FH- W EHNSIEY
eA—OZ@BXROBER ATHEN BB RS
TEHEAUE T IRV Hiig BT —YZALTW
9,

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.

ZEERENROERD, BEIVY —Y T A TERLTWSERDIL

BRAUAT ST,

Nobeyama Radioheliograph operated by ISEE, Nagoya University.

IR RO ELOFEEBICHELASZ 2RHEN
BRAGEERKDERARTRTT, ALHFE
i FEBAITESN ARG LT DOLRRE R
F—IDREBRTEBLTC.ABILFOEIXR
IF—KFONR-EHE HRKBEOWEZIT-
TWET, £z, 2016 FEASEHERIVY —
TLAREBELT BBILBEFANVATZTDER
[CHEHL->TWETY,

My major research topic is explosive phenomena
occurring in the solar atmosphere. Through integrat-
ed data analyses of multi-wavelength observations,
| investigate the acceleration, transport, and loss
processes of high-energy particles in solar flares.
In addition, | am in charge of the operation of the
Nobeyama Radioheliograph as a representative of an
international consortium.

KERR. HWEBESE, S5ICIFREBEEEF
BHZEBDEFEALRTIIARTHRIENTWE
T, COFHEMBTRIZ, TSAXDMER- N
EIRKROERZHIBELHEEZLTWET,
[ BRIy avEREN5 BSDITxRIL
F—HZIFEICEVWBETIIAYOIXRI/ILF—IC
ZEZZBANZXALCBHBRUICRERERLICHRU
TWET,

The solar atmosphere, Earth’ s magnetosphere, and
interplanetary space is filled with ionized gas, called
plasma. | aim to understand why plasma can be
rapidly accelerated or heated in space. In particular, |
am interested in magnetic reconnection, which is one
the fastest energy conversion mechanisms from
magnetic field energy to plasma energy.

| 7% Concurrent Post
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Division for Cosmic-Ray Research

FEHEIE. FHOSHIRICED ESBTFCPREFRGEDHEE
HFT.HYNEBYPZ2a— NI/ BEHET, FEHIEDERIE
FERICIFBEINTVWET Ao FATBIF KBFEFOER®
FHAVIIBOEAICED | FHEIEDORREZ DILREREICD
WTHIELTWE T, FEREE L RAOOZERNTIRKEHD
EVhZHS5TRADERIZTY, HAF LHC REDH
HEEFAWVCBEIRILF—FERORIGOAEL, Za—h
U/ BEYBEOMELRE. FHERNTICELNEDHICEH
ATWET, FEHRIFE HIRAKICEALTCERZLZIL. £
FEEERE 14 BREOFHBERKZZEDE T, FiHPK
RIAZICESNFERERZZRAN BEDOFEEFEE LK
GBI EE DT EEFE >TVWET, AAfcbidEsic, Za—
V-SRI URERERELREL. EAVrI/OLY
ARRPENHRIBEREDEALDRREZTE->TVNET,

FHPAGH SHIRICEFEROBSR . FHPRIFOMETFRELTRE
REEIERU IKICHODRABEEZ 525, (—EPEREH 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 envi-
ronment. (Credit for some images: NASA and CTA.)

KKFzLYAT7EREIC LD T REHETE CTA
EER, (BRIt CTA Consortium)

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

Cosmic rays (CRs) are high-energy charged particles, such as
protons or nuclei, as well as gamma rays or neutrinos, traveling to the
Earth from somewhere in space. The origins of CRs are unknown. We
study the origins of CRs and their acceleration mechanisms using
observations of astrophysical gamma rays or solar neutrons emitted
from the Sun. CRs also provide us with hints for new phenomena. We
tackle problems between particle physics and astrophysics, such as
nuclear interactions of ultra-high energy CRs with use of accelerators
like LHC, and the nature of neutrinos and dark matter. CRs enter the
atmosphere and produce ions or cosmogenic nuclides such as "C.
We study the past activity of CRs and solar activities using cosmo-
genic nuclide contents measured in old tree rings or ice cores. In
addition, we built a wide-field optical telescope, MOA-II, in New Zea-
land to observe gravitational microlensing and the optical counter
parts of gravitational wave sources and gamma-ray bursts.

HF 1000 A—NLD=2—KU /&8I
EBEZA—/—NZANVT,

(BERH: mRAFFHFI)
Super-Kamiokande, a neutrino
detector located 1000 m underground.
(Credit: ICRR, Univ. Tokyo.)

Za1—I—JVRICHRE L MOA
I1'1.8 m RAREF FI R EEE,
MOA 11, a 1.8-m wide-field
optical telescope in New Zea-
land.

LHC MEB TRATRLF-—FEROTRE  gAps@RORIILRE 140 5BEOK
iR 9% LHCT E5&,

The LHCf experiment for the study of nuclear
interactions of ultra-high energy cosmic rays

EEPFEREB MR 5,
Study of past solar activities and CR fl vari-
ation via measurements of *C in old tree

using the LHC accelerator. rings.

4



BIAWDFICHENZFEBRFRDOF T, FIC
FHERNTFOERDBFORAICKDHBEATN
F9, MEFCTBBIRXILF—FHEENKZH
TRIIHEERERE S LHCT/RHCT 5.
A=I—=H"ZA DY TFTERWcZa—KNI /D
RORAEFE/ VEERERAWVCEEYERR
XMASS EFEZT>TWET,

| am working on cutting-edge fields between particle
physics and astrophysics in various research fields in
cosmic ray physics. | study very high-energy interac-
tions of cosmic rays with accelerators such as LHC
or RHIC in LHCf/RHICf experiments. | also work on
neutrino physics at Super-Kamiokande and dark
matter searches in the XMASS liquid xenon experi-
ment.

KEBEREICBITEDEIRILF—A 7> DhlEE
BAEBBTBIHIC, I ETRBREFOEA%E
ToTWEYd, K7L70RTH M EThiE
FHBREEINZ ARy MMEFRR EFETFHAREH
TREY ). REMIDOSILTOERNE
ECTY, 2013FENSEXF2OD 4600m 5
WYz RIS TCHRABREREOKRGHIETE
BlEBHE U,

My main research interest is to observe solar
neutrons on the ground to understand the accelera-
tion mechanisms of high-energy (> 100 MeV) ions at
the solar surface. In the 2013 fiscal year, we installed
a new active tracking detector at the top of the Sierra
Negra Mountain (4600 m above sea level) in Mexico.
This is currently the most sensitive solar neutron
telescope in the world.

EAMEEFNERZBAVNCFHRRIGOWET
9, LHC & RHIC iNES# AW TEAWI R/
F—HETAEEZLTVWET, FTHRERORLREZ
RAAY ZICIE. SNSOEBRAENATIRTI,
e, FHENAST TIZOVILE/EDINERR
EREEHTWET, BRERDOAR TERAK
PNEDODANBEERRTEDZIENELHTT,

| study cosmic-ray interactions through accelerator
experiments. The LHC and RHIC provide hadronic
interactions in high and wide ranges of collision
energy that are crucial to determine the origin of
cosmic rays. Another accelerator experiment, to
produce aerosols induced by ionization particles
mimicking cosmic rays, can provide a link between
astrophysics and the terrestrial environment.

FHRBERZOHERRPCEBEICKEL
TELE T, FEHEMSHIRRT EREUTR
R4 BEOHHF LR MFEZ DD EZFAL
TARIHFRER L BEDT—NA THDRER
ENS BEDKGEHPFHREZMNS I A
TEXRT, HRTL7VREDRFEZHSM L,
FREFARESAREICLIEWEEZTWET,

Cosmic-ray fluxes change depending on their origin
and propagation processes. Using radioisotopes,
such as "C, produced by cosmic-ray reactions with
atmospheric nuclei, past solar activity and space
environments can be obtained via measurements of
“C concentrations in natural archives. The features of
super flare occurrences can be determined and the
prediction of large flares is possible.

BAREROKR 14 REPKKITZDONIUTL
10REZAEL. BEDFHRBEPAEGES
DEBZRNTVWEY, BERATEHICHIS
RAEN S MICEDEFBICKRERTEZRIFT
RFERBRGEBRROFKLERE L ZDRIEDE
HZEELTVWET, RBBKRR 14 REXHZ
FRALCEEBEOEMRAEICHRMDEATN
£,

I 'am currently studying the variations of past cosmic
ray intensities and solar activities by measuring the
“C content 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 varia-
tions.

BRABRBIRIF—KRENSHENEREKT S
FHAVYBEEAL, BTNOFHRPCER
MEOUHEEEANDHEELTWEYS, £eHY
VIR EBEDGEEEDZHICH L WR D
HEDTOTRD. FAFERIIZTOINERER =
TEZTINEREINTWBDONE WS KD ERRA, K
EYBEORER. A VRO KEAH EERDO T
®RTY,

| 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.

HE RE (%)
RAAFERAREEYY—  HET—IHAIIVREYY—
(238ZR)

Fumio Abe

(Associate Professor)
Center for Orbital and Suborbital ~ Center for Integrated Data Science

(Refer to page 23)
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Division for Heliospheric Research

KEDSIEKER (Solar Wind) EEIEN DTS XIHH
EAEBZDEE (8# 300-800 km) TIREHLTWT, #iEK
EBICZDRNDOFICWET, HERBISGHN/NU VP —D&E%R
I EIHHIRARISKGRDEENSTFSNTVWETH, K5
BOEKRBRIRILF—D—IFIHEL BEE B CHIERER BT
CETEALET, KBRIFKGENSHIRNTR/ILF—%F
BREERIBWFRDTT,

KEEIE KEEHEEBICKRELEFHUE T, FFiClE. K
BHETOBRERRICH S TEEDKEGEANHERICEEKL., #
HKEANOFHEEPBEEBEARICKERBILIMEI NS Z
EDHBDET, COIDICKEERCLI>TRELEILTZF
BHREL. FERKEFEN. RIDEFESNSL3ICRDEL
feo FEHRROEBIZBELSFHRT 2/HIC. KERICEL
TIEERIEENTRORICE>TVWET,

ABRIFABRZTSIEDEBHAATRN D=, [BEER
EEARERDMNDET, KERHIMEDILRGZEREZ KGE
EFVET, BT REAKICLZ2ABBEERRORENTL
NTWXID KEBEOEEEERERNT—IDESNTL
ZlcHRIZICLL DD >TWEE A,

KEGBEWRIBTIE. ERNIBEFICHRES NI RBERER
BICLBRREBZEE Y Y FL—ya V% EL TRERD
HROBIBICHE L TWET,

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 atmo-
sphere. The space environment condition that significantly chang-
es 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 eventu-
ally 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.

SRmY

nierte far Gas

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

KB OISR,

Schematic illustration of the heliosphere.



KEBLEY Y FL—ravIic i REGROE R,
Observations of the solar wind using interplanetary scintillation.

KEREDIRTHESZHETES IPS A,
IPS observations enabling the investigation of
the 3D structure of the solar wind.

BDEDEREER,
Radio telescope at the Toyokawa Observatory.

ETEAFROERERE,
Radio telescope at the Fuji Observatory.

ANEGFAMEROERERE,
Radio telescope at the Kiso Observatory.

REFRLEERFEZ > KEROBAMRICE BREERZHAVT KBAXOBEP. K53

PNT SYIAREDAV/N—ICH>THS 20 F
MEEFE U, BANERICEAWTWSERDE
WHIREEFE SN TWAERRSICEEN. it
AEMTERREORBEEAN A TLANERES
NTWEYT, [FRINSODEREBEZLRTDIS
BE5IC. UAREDFR AT —BRES T THE
feWEB->TWE T,

| joined SW lab 20 years ago because | was enthralled
by observational studies of the solar wind using large
radio telescopes. Our observation frequency includes
the low frequency band, which has captured the atten-
tion of many scientists, and huge observation systems
at low frequencies are under construction around the
world. | would like to develop our observation system
further and enable the production of excellent data to
compare with these observations in the future.

RERDOERERZE TOIRSHE VN Z 7/ O—/VLIC
RZBICIFHENSOERBEUAVRETT, &
fo. TORBZESHZHNBICIIRE VBRI RT
LADPBEERDEIHBEAKERRXZEDHEN
R RAERDE T, —AT Y IRIZTE
MIREDBRICHREZHRIT THD . FAE KBE
DIEHEB DM P KGR A REBEDETTICH
VWFEZERDAN D DR ZT>TVET,

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. | investi-
gate the acceleration mechanism of the solar wind
and the global structure of the solar wind and helio-
sphere using IPS data incorporating new software
techniques.

OF TREZZHRRICOVWUAERLTEEL
feo Flc.BRZTSIOICRERRDEREE
EORETPEKEED DD BEOEEED S
BEMEFERCOVWTHEMRLTVET, IhhHs
[FREROEREMN®. L WKEGRERAD
ERBARICHAEANTWEEXT,

| have studied the solar atmosphere and coronal
eruptive phenomena by using radio telescopes.

| have also studied leading-edge technologies to
develop new radio telescopes and improve the
performance of existing radio telescopes. | am going
to extend my studies to radio observations of the
solar wind and the development of new solar-wind
radio telescopes.
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D1V1s10n for Ionospheric and Magnetospheric Research

KGEN SIS E - BEEEICRAL TR T IAVELIR
JLF—E HEREMOFEHEZRME (VA ZX~R—X Geospace) T
DT ZARDEE ZZE L., BIBOA—OZHEALPBEEAR
DOEEZSIERLRILET, —A. TERINSEHRLTIBK
SEHE BEBRRATIXILF—EEBEXRELEIS
2B -BHBEFEFCTRAL. FEB- 2B - BEHBEOXRR - 77X
NTAFTIVRAZZRLTWET,

FRlF KBRIRILF—DHKE BHBEADOE X AN
Z I, Ex‘i’—ﬁl-%%‘El-ﬁi\lﬂﬁﬁﬁf’ﬁﬁﬁ@%ﬂﬂ%ﬁhb\ =EX
[UD R CHIIKEIZ DEDA ERNBEOEREA, A—OF®
AKX BEDRERABRROBEANZEARANDOFFREEHRBLT
T2 TWET, Fic. BUNFETFSHEGEL (EISCAT) L—%F—%= (&
ULHET2ETEL —F—, 2HEREERINI X T A (GNSS) 12

CEROZEE SREAASTPONEAKB RS-

LB ENSDEAIICINZ . AN HERRRUIIERZE A
THEICEEHITZLICID . FHEBOTSATEMIKD B
BERKOEANET>TWET, £, BRFIC, FROPREE
FHEICA S TR R - E RBRREDOBERLED TVNET,

=] 55
Aurcra

BB I ERDIIFT N R EBURIFFR,
Research field and target of division for ionospheric 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
ionosphere, 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
transfers from the magnetosphere to the ionosphere and thermo-
sphere, including auroral phenomena, and the vertical coupling
from the lower to upper atmosphere at various latitudes via interna-
tional cooperations. To measure the plasma and neutral atmo-
sphere in the geospace, we operate various instruments, for exam-
ple, the European Incoherent Scatter Scientific Association
(EIS-CAT) and other types of radars, GNSS receivers, highly sensi-
tive 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.

5 ABICREIENETA5—DL—H—&
A—0Z,

Auroral display together with five
beams of the sodium LIDAR.

-

BRERIDFET MOV By T7147EY (th& 78.2 ) ICH 5 HRERERIC LK ERERFTHEICEHNSET
(KX)o FRINIETF5ELEL (EISCAT) L—%—, FILF—HFHER.
Weak emission from the The 42-m antenna of the EISCAT High-energy particle instruments for a Mercury exploration

upper atmosphere (airglow). Svalbard radar.

mission based on an EU-Japan international collaboration.



)=Vl —LRICERBESNTVSHIRRE KX
SKF - FHEBTIATHFEHAISRORIE
BE—LZ1 > ERWER,

Experimental work in a clean room with
beamline facilities for calibrating onboard
instruments measuring terrestrial/planetary

AVRRIT-ETVICCPS 7T
FTERELTWSET S,
Installation of a GPS antenna at
Biak, Indonesia.

NOALYVTRELEA—OZ, BEH
RF(E, EISCAT L—%—,

Aurora display together with the
ESICAT UHF radar at Tromsg.

atmospheric particles and space plasmas.

IR RERDICANDFERXELE TRETD
KEELGFETIAVRERE ETICHERL TN
FT, WIRAK T SXAYDIEEFEHEBAD
T BIRILF—RFIER, A—OTFLRR,
Ex.  MBERAEDS %ﬁ%&’ir#’ﬁﬁ% Lﬁéjw“%m
TEENICENL. AIET—Y&E |[CFHfT
5ET, %nbw'%ﬁ%‘é%-i@%%@ﬁ@ﬁﬂ [CERD
ATWET,

My research is based on demonstrative approaches
to dynamic space plasma phenomena occurring in
near-Earth/planet outer space using innovative
instrumental developments. The direct observations,
e.g., of atmospheric plasma energization/outflow to
space, high-energy particle acceleration, auroras,
and quantitative data evaluations, are devoted to
explaining their physical mechanisms/processes.

EISCAT L —4—%fRcAWTItISEEE
RRDFFRZL TV, /Ioz—hAALVIC,
FTRUDLS AT —FEBOBRAREZERL.
KERIRILF—BRBEEANT ETHS O
RE{T>TWEI, EISCAT 7O¥Y V% H
ADFROAVIN—DT NELTHEEL . EISCAT &
FHRFTHREEBOTNES,

| study the polar upper atmosphere using multi
instruments 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 process-
es of the solar wind energy input. | promote the
EISCAT international project as a member of the
EISCAT council.

N—FTETEHEINRHAD GPS Z{E T, HIEKD
7<—»0>L i CHOBRMBEBATEIENTER
9, EBEEE(E. GPS &> THREDRREERRDIE
NREERBRDTI N, CDREITEHB DIFEIC
Et_?'F%LL_ RICTcoTWET, FAlE P11 R
RITREDIREEA, JLRRIC GPS Z{E#Z %

BUCEHBORRZLTVWET,

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
ionosphere 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 Thailand and Indonesia, but also at high
latitudes to study the ionosphere.

A—OZBERREBBARKLE), 5IR/ILTF—F
—Fﬁ ICLBRIMEMRD DEENZIEFET ST

<, BRMNIETFHEEL (EISCAT) L —4—ED
%E EREREE SRRENATOHETHET
ﬁ%%fﬂﬁ%%ﬁ%%ﬁﬁb\hﬁmJi%ﬁ%E$ B -
KEZHROETIEBEEETIOV I MEUTH
ELTWETY,

My research concerns the thermospheric dynamics
associated with the auroral current circuit and ener-
getic-particle precipitation impacts on the atmo-
spheric minor components using radars, such as the
EISCAT radar, high-sensitivity cameras, optical inter-
ferometer, and instruments on-board satellites. These
activities are encompassed in an international project
with researchers from Japan, Europe, and the USA.
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Division for Meteorological and Atmospheric Research

HWIKIGENRBARAZTREIZEBED THEHINDKER
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FIEEZE5NTVET, KIVPRROEDILEZE L DRSIERE
TR & HERRIBEMEICTIFT 25 ICR TSN BER
DEED—DTY,

K[IRKK[AFEL S, F%’“tx@]bub%ﬁ’fuﬂﬁﬁﬁ%’ﬂﬁﬁb
TWET, SUEFTERCHRAEDOBELRD B RICLZE
EMRRECAY VERIEEEYE R EDHESEDEAL
5‘1‘: ENRREL — Y PERTFY > TEIE AW Z2 &K EL

P— AERMPERNERICEDCKIMER S PITFO
‘/“)b@#%'l’f@ifﬁiﬁ&@ﬁﬂﬁ@ FH. EHEBOEBRR M D
RREMTLFEITTWET, Flo. FARMEREBNEELZAV
TEBAK[ANFEORBAEEICHOER T — 5 B@BATIcEDE
ATED BEYI 2L —YavIic LR RBMEDEEE B
FRBATF—YEBBEBETILOEEICHENEANTVET,

AR CERETRDS RS e

Millimeter-wave interferometer in operation at the Showa station.

%F\ﬁ*7lux L

Single-particle polar nephelometer.

The Earth is the only planet in our solar system that enjoys a
diversity of nature and the prosperity of life. The terrestrial atmo-
sphere 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 precipita-
tion 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 atmosphere using various means
of observations and to better understand the atmosphere.

Our research activities include measurements of trace gases,
such as greenhouse gases and ozone depleting substances, by
millimeter-wave and infrared interferometry, observations of clouds
and precipitation by multi-parameter radars and hydrometer
videosondes, and the analyses of aerosol and trace-gas character-
istics and their reaction processes by laser and optical measure-
ment techniques, as well as the development of the instrumental
technologies employed for these studies. Other examples are
satellite data analyses aimed at explaining tropical atmospheric
dynamics and strategy building to exploit observations to improve

numerical simulations.

INGAHMEICRBSNREL —%,
Multi-parameter radar installed in Palau.

ERBEETILCReSSICLDARDHIEY 2L —> 3,
Numerical simulation of a typhoon with CReSS.
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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
Norway to study the chemical and dynamical
processes occurring at various latitudes on the Earth.

ERERCHFERAHTIEPHKDIRZENET
BERBETZIENS HIRSBEORNIEE LDFE
KERIZIEEBIEVTUAREEDTVET, K
ARG ARy CIRR=Y ¥ 2 hiy) AL AN
SHBEEEYTERFELDD. BROSRMIE THD
BNSERKIATADRE - FEEBRICKERDE
RNLWEEEE F AT RICER . KRNZE-BNE
BEENSZOYEAHZILBAZEIELTVWET,

My research is aimed at better understanding the
Earth’ s climate system with an emphasis on clouds
and precipitation over the globe. My main topics of
interest include rainfall across the tropics, where
aspects of the mechanisms governing the behavior
of precipitating clouds have yet to be clarified; | use a
suite of multiple satellites sensors, such as precipita-
tion radars, microwave radiometers, and hyperspec-
tral infrared sounders.

WERARPICEETEAYV VP—BILREBEOHE
BEMNE. KSBBOZHICH U TR LENICEE
REREEE->TVWET, TOLSBRMEDN FEMEN
SEET2). BEESREAVWERCBRER
SEEIZTLAERELUTVWEY, CNIEEREZE
ORMELBTH D BT ERAHIREL S (Gt 35
10 km OKRSR) M5RFE (100 BRIEFEZ MR DEH
FH) CEZREVABTOIAZEELTWET,

My aim is to develop a superconducting receiver
system for the observation of minor atmospheric
molecules, such as ozone and carbon monoxide,
which play a major role in environmental phenomena.
The technology of the detector from the millimeter to
terahertz band is related to the receiver on a radio
telescope. My challenge is to develop a next-genera-
tion high sensitivity detector for observational
research in the geosciences, as well as in astronomy.

RERODIVIKERPRMRD AEAREIC
SO T HIRARORBEPHEBE DAY VPR
KRRV ZEOHEN D OEMELERZ. €D
RREERICHDANZXLDORAEZBIE LR
REEDHTVWET, BROFEZICHLL R
LRROXY VEDREMNRIFOM LN SE
AIROEHN TN,

My research aims to study the compositional chang-
es 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
primarily due to increasing anthropogenic emissions.

L —¥—93ism 2 AO A SHMEBSE LM
ARIT(Z7OVIL) OREPSEREESRE
[CZFDH TR TEVATLADRFEZEDHTVE
I, ARUCIVRATLAEAVWTERNRBRPERR
BAAEERET ST ASHMESEPI7OY
ILOEEEEPL. SECPREDEHICKITT
SEENMTEIEEBIELTVNET,

We have developed highly sensitive in-situ measure-
ment systems to obtain the concentrations and prop-
erties of trace gases and aerosols in the Earth’s
atmosphere based on a variety of laser spectroscop-
ic techniques. These instruments have been applied
to laboratory and observational studies to evaluate
the impacts of trace gases and aerosols on climate
and atmospheric environments.
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EEEETETIL. RRBRITT— YR EDEITHSEHSMCL
£9, BFEHSIMIHOEHOE R Y ~T BEK EFEL
KD ZBILRFBNT XY VIR REHR LD, Lith
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EBELODVWCR. BRFIOATIHEICLZ2EAPHEY I 2
L—yavickdfEsE EEDRBGEANDITVEANSEDT
WET, BFEORNEZ RN RN AKTREE EDLSICHE
HERI 20D BEORNCESBENMEM TSI %
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— —_—
(2):1984~201 1 FEZDARUERBOMBMIE LV R,
(b):2005~2008F 2 Z=D KBRS (FBR) & JIREN S DR E
(532298
(a): Linear trend in low-level atmospheric circulation during the
summer from 1984 to 2011. (b): Composite of low-level atmospher-
ic circulation for 2005-2008.
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BNSIREETTIL CHEINCEREEB Y 7 AT HMOBF4IBIE,
Regeneration process of a tropical forest in Southeast Asia
simulated by a dynamic vegetation model.

12

Division for Land—Ocean Ecosystem Research

On land, synthetic research is performed using in situ observations,
coupled land-atmosphere models, atmospheric reanalysis data, and
remote sensing to understand the relationships between climate
change and water/material cycles over land from the tropics to the
north polar region. We observe precipitation, evapotranspiration, soil
moisture, carbon dioxide, and the methane budget at multiple obser-
vation sites. We intensively investigate how anthropogenic forcing
such as land-use and land-cover change, surface conditions such as
sea-ice change and sea surface temperature, and the responses of
vegetation interact with local and global climate systems.

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 how oceanic heat content, circulation, and surface waves
interact with atmospheric environments and are linked to climate and
meteorological phenomena. We also investigate how the variations in
ocean circulation, mixing processes, and air-sea fluxes influence
marine ecosystems where phytoplankton is a primary producer. We
are further interested in the possible impact of the marine ecosystem
on physical processes and climate in the ocean and atmosphere.

Iy ¥

Jun. 1,2000 |

e

Tul. 20, 2001 ’

200046 A1H.200147B20H. 200247H23H. 200746 A
2HOFEBBOBY T Z0 N (VO071)ba) DA 6,
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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Precipitation and low-level wind fields around the Meghalaya
Plateau during summer: (a) active rainfall phase and (b) break
phase.

EEDEY TV U N DEEE FICFEEIS
DUE—MeY Y7 ZFBULTIHRELTWED,
BTSNV ERBEECRREOYER
RICEET, ¥Rl OfEZRIIIED
HDET, UE—NEVIVITORMNGEES
R US| BARBLERA DA BRSO RE
EEDELECDVWTIIELTWET,

| 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
problems such as red tide. | am studying the human
and climate impacts on phytoplankton near Japa-
nese coast, solving the technical problems of remote
sensing.

D SIBE (T, EICkE DKL BEZ
BAT—ILDE-BEKOZEE, ZDRREKED
ASEROZENBRAMAIT SO HET—
5. RRAKSBRITT—45 . RS> — 5 %2R
WTEBITLTWET, ChSDIEREELTHEER
DRIEVZATLDEBEEZBIELTWEY,

| 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, atmo-
spheric reanalysis, and in situ observation datasets. |
intend to understand global climate system through
my studies.

VXL —YavRELEETIL EHERED

Processes associated the coupled ocean model.

HRBUDORE KERBICHIGINCKRK B
FORREATTINORREEICHMAZENE
¥ BFREORERE) GRER- RER - FESH
) ITDWTDHIBRIRIR DERAT - BRI EH T
EED

| have developed a coupled atmosphere—ocean—sur-
face-wave model to investigate environmental prob-
lems 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.

EEDRRBERICBITDEYEEROREIC DL
THRLUTWET, MR- RERERCEE
YORMEBETEEBAVWT LR FERBDE
HEYERE CLER) SRBANOERYHERAH=
ZLDEPEBIRUTWETD,

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 (&'°C and &'°N) of the marine
organic matter.
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Division for Chronological Research

AFERILTlE YT hOVIEBEEDITIRICES C
ERAE (AMS 7)L—7) £EBF 7O/ 07F 21
MWz Th-U-Pb b2 7V o Oy EREIEEIC KD ERE
E (CHIME 7)L—7) 4T\ #1EKSE - AFESE DRI Z D D
EEBlC BRAOIAREEZNS DERBIEFE DAL
FARZHEELTVET,

AMS 7 )L —7 Tld, FH-HIKBEI I TLOERDOEIE
PEHRT. ABREOREEERT—VICLTWET, Fio.
EHERL UEFER ERAOXY). BICIHEEZDEFOR
BOEBEOFMAEZITV. HENSD Z—XICHIGZATL
9,

CHIME Z)L—7 T4, 46 BRERID SHBE LFRIE TOHY
RELDEBBRANRNVNDERERET 2L LB, DT
BoBREER YRR T 7AO—F SR ->TWET,

I siE BENICERIED Bz BT 2HZMRA
BHEEDI DL LT FRAEEDZENRBRABFADIGH. ¥
HEORWFEBRERZIE (1Be ¥ 20A1 78&) HRWER
BIEPHIC BB AN S DFE - M ERIR S Z 88T, mHU\5E
o CHIME EREIE R DN #BigU AR =2 EH 5 F
ETT,

46{EF DHhERSE

Understanding Eart
4.6 billion years

We perform '“C dating using Tandetron accelerator mass spec-
trometry (AMS) and chemical U-Th total Pb isochron method
(CHIME) dating using an electron probe microanalyzer (EPMA) to
elucidate detailed events in earth’s history as well as human history.
We also conduct interdisciplinary studies by collaboration with
researchers in Japan and other countries.

The AMS group investigates dynamics in the space—earth’ s envi-
ronment and human history. We also perform highly accurate dating
of archaeological materials, cultural properties, modern cultural
assets, and on occasion, forensic samples in compliance with social
needs.

The CHIME group conducts accurate quantification of uranium,
thorium, and lead content in minerals to determine the age of major
events in earth’ s history from 4.6 billion years up to several million
years ago. We also investigate the formation processes of minerals
using petrological and mineralogical approaches.

We are planning to lead the world in the field of chronology as a
central research and education institute and to accelerate efforts
toward applying dating techniques to interdisciplinary fields; analyz-
ing changes 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 establishing the CHIME dating technique for
submicron domains.

YT NAOVIDRFEEDNTEE,
Tandetron accelerator mass spectrometer.

CHIMEERUAIERE,
CHIME dating system.




CO RS>,

Micro-Raman spectrometer. CO, purification line.

TL—MNEBICHITZERE-ED - BEZE{LD
BRIEHWBRYBEI NV EDOREER. 7
L—NBERDT VNV R%EBET IS5 TEET
T, INSOERIG CEEBRRTEE. FEE
HPERENAAAE EUTERET ORI
BEINTWET, INSEBITT DRI,
EPMA, X VA HEEBE® EBSD EEREZHWN
eI RD & LT R A T>TWE T,

The temperature-pressure-time paths at convergent
plate boundaries are important for understanding the
interaction between the crust and the mantle and
their tectonic evolutions. These data are recorded in
the minerals of metamorphic rock as chemical zonal
structures, residual pressure, and crystallographic
orientations. My research focuses on microanalysis
of minerals using EPMA, Raman spectrometer, and
EBSD apparatus.

B EORRCEIEE  SEER C FRAEE
BiE L. BL 2K (BLA. kL. KRR
EVICH U BRREEDNERRETZLHD
L ZNIBEORAFEET>CWET, FRIAFKL
FTRAFTHESRBY BV CHRER
P SEEEY E R W X Oy F o ARAE
R ER(E 2 KR & | #HER(E 2R 306 R T
HELTWET,

I am developing chemical treatment methods for
efficiently removing carbon contamination from sam-
ples (e.g., fossil bones, charcoals, and water sam-
ples) to achieve reliable '“C dating of samples. In
addition to ™C dating, | am involved in paleoenviron-
mental studies using isotopes and elemental concen-
trations in stalagmite and lake sediments, as well as
geochemical studies; geochemical mapping of stron-
tium isotope ratios in stream sediments.

T277AMES A,
Graphitization line.

REBHEEENITES,
Thermal lonization Mass
Spectrometer.

TITEEEMIC T REEBR WS RKHZ
HED2EVWDLNTWET, COXULERE 7Y T
DRIEEEXLEDERICDOWT, ERZE-H1BK
tZ-BEZO7 7O0—FHNS5EKRKLTWVWET,
REZEFUL WD EEE LRI ZIEHETE-5EE
FEEEE OV NOT I T OFALTER T
O ZDBENME IOV NDERIE. 7Y
FDEDFWEBEEZRIEDTLLD,

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

BARZN AT FZERWCERE - EHZ2 ML
ZT>TWET, BEERNOFERE “CEMRA
EEPBEMBEREZRET I EICL>THLS,
ICU. o8- BRIOE L2 E HP2NRMIE %
EUL LT ERE - EHENRMERET>TL
£T, o, FHBOLSICREFKIIRATREE SN
TEBROERUEEEHRET DIMEOED
TWET,

| conduct historical and archaeological studies using
natural science techniques to shed light on history.
Radiocarbon dating techniques and microscopy are
used in an effort to identify the ages of historical
materials, and historical studies are conducted to
determine the worth of historical materials. We are
also working on developing a technique to date
materials such as bronze artifacts that have tradition-
ally been considered impossible to date.

(Associate Professor)
Div. Cosmic-Ray Research
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Center for'International Collaborative Research

EFEERR Y —E FH- KGR ATAICETS
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BRMICIE. B BRMZEE 7O 2 LD R - #EE, i EilS -
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EUTHEZABOMRERICEMUET, Ay y—IE HK
BEHIERIBIEIRIAT D A ANR—AFRR 7 — DIEREE 5 XY
HE|EHNTNET,

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

building in developing counties through training courses and
schools.

NENFFE DB,

Visitors from foreign countries.

VarSITI 787 500 T EREHFFR Y Y —DRITIEBR -1 —AL Y —

VarSITI Program and VarSITI Newsletter published by ISEE/CICR.

Optical Mesosphere Thermosphers Imagers (OMT1s)
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BEBARAA—Y VT IRTLAOERREFEET7—ILRERIDEH,
Stations of the Optical Mesosphere Thermosphere Imagers (OMTIs)
and photos from its field work.
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International school in developing countries (Indonesia).
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® EFE704 5L International Programs

SCOSTEP/VarSITIZO7 2
VarSITl Program
KGEBEEEZDOMIRADEE (VarSITI) . B BEE S

SCOSTEP #* 2014 15 2018 FIc#EET 2 E R iR R
TO7SLTY,

Variability of the Sun and Its Terrestrial Impact (VarSITl) is a 5-year
program of SCOSTEP in 2014-2018.

@ EFE7OY Yk International Project
SuperDARN

SuperDARNItEE-FERIHFL —5—
SuperDARN Hokkaido-Rikubetsu HF radar
SuperDARN [d B BB Z s8R OERIHER T
OYzIhTY, AARAME EREL —F—ZHRICERITTHEES
(dbERERIET ) ICRREBL. ERZT>TVET,

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

SATREPS# =t 7 (Rice-Mahangu) Ay z 7 k .
Rice-Mahangu Project .u‘ff'h
EKEDFERZENREVNFIETILFHOEETEMIIC e
BV RENICEBRZEEFRBRIEREZIRET BIdHIc. KX
EZRMERZRBL TN,

The Rice-Mahangu project involves development of new agricultural techniques
that supply a constant yield even in years of flooding and drought at north-cen-
tral Namibia. CICR conducts hydro-climatological studies in the project.
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PSTEPZAY o~
PSTEP Project (ﬁ Sols
BANEZZFTH TKGHIRE DREOEENF

BHHALBERICDEALRRERICEZ2BEOE R B U TEBIE
NIAERTOY IR TY,

This project studies impacts of various solar-terrestrial environmental
changes on modern human activities.

ISEE#IEtRY T —F

ISEE Magnetometer Network

YT AN—L BSE. ELF/ULF Fﬁ&’éﬂ’&ﬁﬁn?é
feHD 64 Hz TV 7L DFERHNErE 1 Hz ﬁ/?’ B .
WDTZy o X — NN TR N B RENAIRY NT—2TT,
Multipoint observation network of geomagnetic field variations using 64-Hz
sampling induction coils and 1-Hz sampling fluxgate magnetometers.

ICCONZOYz o~

ICCON Project

ﬁ%ﬁ/gl Erﬁﬁ@ /EZ:F/fu‘I'T&S%E?L_IJ.I
/)-‘E/\U A>T (NORH) @%liu ﬁﬁ@f;

DIHERSNCERIYY =Y TP AT,

The International Consortium for the Continued Operation of Nobeyama

Radioheliograph, a radio interferometer to observe the sun.

ERRAI—IVs FL—Z=

UNESCO-IHPrL—Z=>%7'0—X & P Nagaya/iyato
UNESCO-IHP Training Course —=== == Training Course

IR ZAOEKCEFETE (UNESCO-IHP) OEBID—IRELT, PITEE
ENSHHEE ZR T AN KR T D8R - TR Z2 2RI D
EI—R&EMBLTNET,

CICR conducts a two-weeks training course every year to teach observa-
tional methods and analytical techniques in hydrology. The course is a
part of activities in the UNESCO International Hydrological Programme
(IHP).

iILEAPSZ7O7'Z .

iLEAPS Program @ ||-eap5
MEBERAERR—RKITORIAREE (LEAPS) 3. KR EEEDE
RTHEUBYEN (LZN - EYZNREEEICOVWTERIZEZE
e L EBRMRETE T,

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

EISCATZOY =V~

EISCAT Project

JEERDEISCAT L —45—DHRBFAZEMET DL EHIC,
/I T —®DEISCAT L —4—HA KN ZA45—PMFL—%—%ZERL
THSBRAZEBLTNET,

In this project, EISCAT radar operation and collaborative measurements
are performed using a sodium lidar, an MF radar, and optical instruments
in northern Scandinavia.

PWINGZAY 7~

PWING Project ﬁ'
NEBRKBOTSANEB EEVAT 2IchHIC, ALFIROY T e
FA—OFF TR E—B I BLSICERBEINATAEEH
BOEBRERARY T —7TT,

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

BEEBARAA—I VT IRTL

Optical Mesosphere Thermosphere Imagers
=& 80-300 kmDHHEE - 2hE - BREBE THRAL T HRMEK §
[IIKCA—OFTEEAT BHic, BEREMICEFBINL
TEPERAIBEARRE T,

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

ISEE VLF/ELF®Y KT —2

ISEE VLF/ELF Network
VLF/ELF FOBABRZBAT 2/0Ic. hF5FPEE
REICHKRESINTZ 20-100 kHz > IIWDIN—T 7> 7%
BCEBRSN/M EBAIRY T —0TY,

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

—

ISR HEE T O 7 MEER (ArCSHEEE)
ACS AS

BEIZUMFADOIUEREE PIREZCEZDHRINDEE
ZHHSMNCT B EZBMNEVEERT7OY VM, RHEZEFT IR NE
INRUZICBFIBDREIRIGDB BB HE D BLTVET,
Arctic Challenge for Sustainability (ArCS) is the national flagship project
aimed at elucidating changes in the climate and environment and clarifying
their effects on human society in the Arctic region. ArCS promotion office
was established in CICR to conduct the project focusing on estimating
surface fluxes in the greenhouse gases (CO, and CH,) over the Alaska and
Siberia.
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>4 3—2X International Schools and Training Courses

SCOSTEP/ISWIEER Y —IL
SCOSTEP/ISWI International School on Space

REHIRBZZMRT RAREPEFMRE

DeeNAFEZBIEL T EEREAR SCOSTEP U THREE LETHE
LTWBEERI—ILTT,

International school on space science for developing countries operated
by SCOSTEP and ISWI.
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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.

B F R8I

Moshiri Observatory

BREBAY A R E, KRR 2SI SR I T _BILRRPAY Y FEDORT D
z=. @7 — ) TEMEFRADSER (FTIR) 2B W RAMRD KGRI &R I KD
AELTVWET, ORI HERNOGERARY NT—JEHFUTEBLTED CEERA
ABERRMBEDORILCHMAEINTVWEY, Kol BREDODICANXT A bA—FZBNT,
BUOWHSERICRETSEREA-—OSOBUZT>TVET, =5lc, 77YIRT—MME
N AVT T2 a VBN ERWHEBKZESHOERN. KB —T 7> T F TERAKET
(ELF/VLF) BB A DR ZT>TVWEYT, INSOBRIBEREOERANT—IETFER
R EMBIHDERNBERELTENSNTVET,

Stratospheric ozone and the species related to ozone depletion as well as greenhouse gases
(GHGs) such as carbon dioxide and methane are measured by using a high-resolution Fourier Trans-
form Infrared spectrometer (FTIR). These observations have been carried out as a part of a
world-wide network and the data are provided to satellite validation programs. Low-latitude auroras T 2#RIFT Moshiri Observatory

associated with great magnetic storms have been observed using optical instruments. Geomagnetic

variations are measured by using fluxgate and induction magnetometers. ELF/VLF radio wave emissions are recorded using a 43-m-loop
antenna. These data are provided to the scientific community for monitoring Space Weather.

RE R € AIFR
Rikubetsu Observatory

BeRlEDRIFT (. A0BERERICAIBE L. EERIETD MO KRDFHMIRELZER) D20
o zEIRBEMRAAEHR TED R, RIAR- LR S VRO HEBEZHL
EHEBBAYV Y P REMNRAREDORIMER D DR 2K CCD HXZ /X
BAXEt-HAOFZRAWCA—OZOMRZToTWET, Xlc. BRI SH
15km BN o /Ry MY AKX TIF 2 8 DREFTKEL —F—DEREN L CEBREB O R
ZToTWET, A—O7 - BRIEOHAUT—FEVF—Ry hZBLTEER
ICRESNTVEY, o BEURBMEAEDORTE R IE. KKAAEREBRLOD
e D xRy ~T—2 (NDACC) PR ERZRHNTLEARY hT—2 (TCCON) 2ED
ERMRERA Ry R =0 D—BE LTEEREREZRLLTVETD,

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 constit-
uents 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).
= T &R & KR RER RIfE s
Fuji Observatory and Solar Wind Observation Facilities

LIREETILEOEHEUR () RORBEHE DA ORSEAEE (B) 1T, Thehig 2000 m2 0 )5 —1
IR OREBEZFORUEFLERBENEZEINTVET, INSERERFEIF 327 MHz LR T2 REERROZXEMEZMH
VFL—avERRETHETEEXY, BIINEICESISICRBOEBRLEREENZREINTVT, INSOEBEZAVTK
BROEBRANEESNTNET,

Fuji (left) and Kiso (right) observatories, which are located at skirt areas of Mt. Fuji and Mt. Ontake, respectively, are equipped with

FEREAIFT Rikubetsu Observatory

large radio telescopes, each of which has a
about 2000 m? cylindrical parabolic reflec- _:_ .
tor. These telescopes enable high-sensitivity :
measurements of interplanetary scintillation
for radio sources at 327 MHz. Another radio
telescope with a larger aperture was con-
structed at Toyokawa observatory. These sys-

tems have been used to perform solar wind

ELTEEIFT Fuji Observatory AEEIFER Kiso Observatory

observations.
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Kagoshima Observatory

NMNEmOHENILOESICAEY 2B ESERFT TR, RF EHE
T ELF/VLF EREAIERR. WHOFH RRAERAATRELC LB A ZE
Bl KR EDBEIRROMFAEIT>TVET,
Kagoshima Observatory is in the southern edge of Kyushu Island near the active
Sakurajima volcano. An additional remote station is operated at Sata, about 70
km south of the Kagoshima Observatory. Observations of the ionosphere and
the upper atmosphere have been carried out at these two stations.

L. BeEX
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BRENASPHEHAIGF BRZERZRAELT,
BIFDOA—OZ WK BROES), REEP
B THDZRERR L Z., LBED S FREHEHE
THFREMT/O—/NLICBAITZ LT AT
BEPERFEIT -3y RAT SHIRE
DOFEEETZAVEBEERAIOE S = T
AROMREEHHULBHSMELTNET,

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
stations from the northern arctic to the Asian and
African equator and carry out international collabora-
tive research.

#1_E#9 90-1000 km OB EICIE T 2EHEN
FAHOBKIBROTAORIBED SRR T
TEEZ T TEEHITDERFICOVWT, dEERES]
ICRELL 2 BEOREL —F—Z220HAN
IR KB L — 5 —1#8 SuperDARN % FHWTIA
BICO2EEBRROEMBEZMRLTNE
T LROERRIDOL —5—DHBEEER.
BREPITES EPS DRIIREREBHTNET,

My main scientific interest is the dynamics of the
ionosphere affected by various regions such as the
sun, solar wind, magnetosphere, and neutral atmo-
sphere. | am the Principal Investigator of the Super
Dual Auroral Radar Network (SuperDARN) Hokkaido
Pair of radars to investigate the dynamics of the iono-
sphere in collaboration with other instruments. | am
also a vice Editor-in-Chief of Earth, Planets and
Space, an international scientific journal.

IR SEAIFTD LD AHEA R EEEE LI 5148,

Kagoshima Observatory and the Sakurajima volcano.

SUREODEINKRENIANY T BTV FZAN
EXNRIC.K-YPEBREESEMRLTVWET,
REMRAXOKE - RINEZERLDD RE
{bEZNICEBBIK-VEBREZENINSD
HIRICESTALERBICEDESBEEERIT
LTWZDOh =R LTWET, Future Earth
OAF7 7OV I RD 1 DTH S ILEAPS DEE
REEEEEZBEHTVET,

My research interests are terrestrial water-material
cycles and these 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 east-
ern Siberia. | am currently working as a Scientific
Steering Committee (SSC) member of the Integrated
Land Ecosystem - Atmosphere Processes Study
(iLEAPS), a core project of the Future Earth program.
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Center for'Integrated Data Science

MET—ITA IRV Y—F FHIIKIREICHITSX The purpose of the Center for Integrated Data Science (CIDAS) is
HETF— YO RO EENAIYE1—9Y3I 2L —Y 3y to construct infrastructure and conduct research and development
ZECEDIDK,. FHEABMRI AT LAOEELGMEZFEIRT S/ to realize cutting-edge science for space and solar-terrestrial sys-
HOEBEEAUOFEEMEZTOCEEENELTHRBESINE tems through integrated analyses using various types of observa-
Ui, tion data and advanced computer simulations.

Aty —Tld. FEMKRBERNEFAOHEIR- 5 —& CIDAS operates multiple projects in cooperation with the
HHLT. EARANDORZ ORI EE L FRABTOY research divisions and the centers of the Institute for Space—Earth
ORNEEHBBLTVWET, BHic BHF—IBTLYIaL — Environmental Research (ISEE), as well as other universities and
2ayvDEEHDY) TR TFEE BRI T —IR—IAEEN institutes. Integrated studies using both observations and simula-
ORBRBEETERIBEDREFEE NS ZE S ERNBIT R R tions are essential to increasing scientific knowledge. For these
ELZEDHTWET, Aty —Tld  BR2BEOT—Y%HK studies, CIDAS develops various software, databases, and
GBUIMEZITSCETRIZREZILALTW Z EETBRU high-performance computing facilities and provides them to
THED . FIZIFFHMIIRBEAFRANLENICHELTWD researchers across the world as joint research programs of ISEE.
W HEADTFT—F P Ial—rayr—F&, O EE CIDAS also contributes to building facilities for the research com-
[CE-THIE SN A2RABRED T — I EEHAEDLELBITER munity and facilitating scientific achievement through community
BOBFEREZIT>TVWETD, projects.

INSOBMEAZELTC HET—ITAIVAEY T —Ik
RREOI 25T OEEBEREE IOV 7 NOREILKIC
BELTWEET,

ABERAEEZ 00T, IAZR—ZRERE "H5€ (ERG) 1o
The Hinode satellite. The Arase (ERG) satellite.

ERRETIL CReSS IC&5 =T e e o e o= _ a

AOFEBKHEO 3 KTTMHD ¥32L—Y3Y,  AEOUIaL—Ygv. aéa\ﬁiﬁia'—mﬁ’fu\%%ﬁ/XTL\ (SUSANOO) Iz k2K
3D MHD Simulation of a coronal mass ejection.  Simulation of a typhoon with the Br=alb—>av. .

) . Simulation of the heliosphere with the Space-weath-

Cloud Resolving Strom Simulator .

(CReSS) er-forecast-Usable System Anchored by Numerical

Operations and Observations (SUSANOOQO).
20
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Collaborative Research Projects : Computer Simulation, Database

Development, and Computer Science with High-Performance

Computing in Nagoya University

FIN-FIAOHREEHB AL BHERFBHREL LY
H—DR—/—aAV 21— =AW FHBRRRIFICHEYT
3 TSt B ERF R RO, BEPH EICERBINIERAL
REAEERIC L >TIRESNEEEESHED T —R—ADE(F
15 TP — I R—{ER R D 2 DOHRFFREZE
EHELUTWET, F . BREBEVI—EBERALT
Z2—==2va1—5%FfBET2EHEARF HPC 5t&ERZ
BEMR 7O VN ERBLTVET,
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BRERRAA—IVT VAT

Two collaborative research projects, computer simulation on
Space-Earth environmental research using supercomputer sys-
tems at the Information Technology Center (ITC) in Nagoya Uni-
versity and various ground datasets and in-situ satellite observa-
tions, are conducted in collaboration with researchers in ISEE
and other research institutes. A Collaborative Research Project
on Computer Science with High-Performance Computing in
Nagoya University is also conducted in cooperation with ITC.

5 Tusms

KB&7L7®D 3 k5T MHD KH B®D 2 Xt IR SEVRIET VLF gﬁjﬂﬂ?‘—@/\“—lo
VEal—v3Y, TIVVIal—y3Y, T—HIN—Z, Kagoshima VLF database.

3D MHD simulation of a 2D Vlasov simulation of a KH Optical Mesosphere Thermosphere

solar flare. vortex. Imager (OMTI) database.

VDOTHAIV ALV 22— (AR aLDHRFETO
Hinode Science Center (in collaboration with Natio

BOENZLI2AGHEAGE ODT OBERT—5 %7
BUERBMEEZDEODT—IR—AROETEREDE
% B AXBEORA IOV NELTHELTWETD,

AGREHSZDET Y,
Modeling of magnetic fields in
active solar regions.

ODTHEICLDESNIKEGD X IR5H,
X-ray image of the Sun taken by Hinode.

JxIh)

nal Astronomical Observatory of Japan)

ISEE, Nagoya University and Hinode Science Project, and the
National Astronomical Observatory of Japan (NOAJ) conduct the
joint-operation of the Hinode Science Center at Nagoya (HSC@Na-
goya). This center is built as a back-up site for the Hinode Science
Center at NAOJ (HSC@NAQJ) and is a leading site for developing
new research fields in terms of Hinode and the database developed
by the ISEE.

Magnetic landscape at the Sun's polar region found by
Hinode.

ERG H1 TRt % — (JAXAFHEFHARREDHFERIC LS FHEREFEENR)

ERG Science Center (in collaboration with Japan Aerospace Exploration Agency)

IVAZRR=ZAFEE7OAV IV MH5E (ERG) DAV R
Yy —% JAXA/ FERIZMRFEDOHBEICLZFERZ
HERSRELGERALTWEY, A7AY I ME BZ2E
B EEMFEN vIaL—yay-EFUYITD3I DD
F—LADSEBRINTED . Y1V REVFY—TlF. Ins
DTF—=FT—NATERR. Fle. BT — 52— LLRICHE
W TEBBITY—ILORAFEBREZIB>TWET,

i

The ERG Science Center is operated by the collaboration of
Institute of Space and Astronautical Science (ISAS), Japan Aero-
space Exploration Agency (JAXA), and ISEE, Nagoya University
as a Joint Research Center for Space Science. The science
center archives data related to the Arase (ERG) project, releases
the data to the public, develops the integrated analysis tools for
the data, and promotes studies related to the Arase project.

LRI —ILERWET — S BIT06l, EhS. MEMEER
EIHHIKEROBWNROBHESENDKRT . TIAYD
BEED T BEEIR O 2 DR,

Examples of data analyses. (left) Projection of a satellite
orbit along magnetic field lines into the ionosphere. (right)

L
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Velocity distribution function of plasmas.
21



HRT—2t2— (FER)

WDCCR (World Data Center for Cosmic Rays)

HRF—5 5 —(FH
R & E PR Hb Bk 8RR &£
(1957 ~ 58 &) ITMIG L TH
RBUCHAETF -5V 5—DF
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KHFEZI—DT—FEEN
UTIRHLTWET,

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.

| L i
-

FEHR WDC 7Oy~

Example of WDCCR data plots.

BRBASRBZHOLEKM XY FT— 78R HHE
IUGONET

LR E ST 5 HWEHNE
LU SEENMREEITLE
T =5 DERTI N DE ST
BxEENBIEHIC T—IR—
ADEEE BTV IRNDLT
UDAS DFFEZIT>TWET,

The Inter-university Upper
Atmosphere Global Observation
Network (IUGONET) is managed
in collaboration with five Japa-
nese universities/institutes
including ISEE to develop a
metadata database of observa-
tional data and iUgonet Data

s g e

UDAS Z Wi D,
Example of data analysis with UDAS.

E#Z{%T TV Cloud Resolving Storm Simulator (CReSS) DEiF & FIF
Cloud Resolving Storm Simulator (CReSS)

Analysis Software (UDAS).
'._I - -

1998 FNSAREERZ THBICLWED SRAREET>TE
CREMRBRIDR/ROIIAL—Y3aVETILTHD LR
[RVATLDSBEEYI 2L —2avE{T5IENTSE
Y, Fc.CReSS ZAVWTHHORRYIaL—YavE
ToTED. ZDERBITILIALTRHESNTVET,

REELISTARBLOBE,
Simulated snow clouds over
the Sea of Japan.

BRENFEEER.

Simulation of Typhoon Vera (1959).

CReSS is a cloud-resolving numerical model developed at

Nagoya University from scratch starting in 1998. It has the capa-

bility to simulate various types of weather systems. Using

CReSS, daily simulation experiments are performed at our insti-

tute and the results can be viewed on our website.

o RICHGD ran

CReSS Ic&hBERENICEN RNz b 5T RELER.

by CReSS.

EFhivaval—avERVWERAEDSHREEL
Chemical U-Th Total Pb Isochron Method

Heavy rainfall-producing convective system simulated
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Monte Carlo simulations of the electron-solid interaction are

made to improve the quantitative electron probe microanalysis
(EPMA), 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.

E)EVTAHLOYIaL—YaVIckBESFXA
D Th M RDOFEEEE, (A) RRROEZE
BUREFXRED—TA VT DEVWEFXANS
HKEIT DTV RGDRS D DLEL,

(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 with-
out carbon and gold coatings.
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ErstBOMmEME RN =EmLET,

With the development of a cloud-resolving model, we
can study the mechanisms of severe weather
systems, such as cumulonimbus clouds, mesoscale
convective systems, tropical cyclones, and torna-
does. The mechanisms of tropical cyclones and their
future changes with climate change are also import-
ant research topics. Field observations using
balloons and radars are performed to study the
above objectives. We started aircraft observations of
tropical cyclones in 2016.

FEYBICEKEFS EAVAII7OLY IR
ZRRAUTRBUADEDHKE (RKBERINKE)
PUFEAEREFREUBWKE (T Ty 7 iR—)L7
E) DRFET>TVWET, RTld. EIROH
EROEEDZHDERETVWODOHDET, &
foo KGSEEINHIRIC S X 22 E DR Z R
E{To>TWET,

| 'am primarily interested in astrophysics. | search for
extrasolar planets and dark objects (e.g., black
holes) using the gravitational microlensing technique.
Recently, | started to work on follow-up observations
of gravitational wave events. In addition, | am interest-
ed in scientific tests of possible relationships of solar
activity with climate on Earth.

VAAR=ZAD T ZANREOE . ATHE
P FERAI T — S DfITEYIal—Y 3V EM
HFEDEBNSHARILTVWET, £fe. 7OV
INIAIYTAAREVLTIAINR—ZARETO
VU hH5E (ERG) DH#EEICHDEEHIT,
HAIVREYI—ICBWT, F— I DIEHE(P
HEBMTREORKICEREBELTCWET, £4
ESZICTRIGHERE (FEIZEWR) BH0FT, &
To  BROM M B3R Bl % 8 & D F I 55 Annales
Geophysicae @ Editor Z#EHTWET,

| have studied geospace dynamics using integrated
analyses with data analyses on satellite observations
and ground-based observations as well as computer
simulations. | joined the geospace exploration project
Arase (ERG) as the project scientist and have worked
at the Arase science center as the manager. | am
serving as an Editor of Annales Geophysicae of the
European Geoscience Union.

FEIFAVDKGHIAFI VR FIC. KBT
L7 B OYBEEEORBEZORERETZ, O
V2532l —YaveHlloEEEZRBL
TEIBIBMRICHELTWET, K. K5
HIK- RERIGORREEAN I L TR
K. TZAXICEIT2ECTHEBICDOMATEHED T
WEKT, Ko, XERIEET M R TRBHIR
BIR5 TR (PSTEP)) DEIBARFTE L LTKEG
TEEEZ OMIRT EE TRT DI CIRMTRICEL
DIHATWET,

Kanya Kusano's scientific interests are in nonlinear
magnetohydrodynamics in space and astrophysical
plasmas, in particular the mechanism of solar flares
and coronal mass ejections. Kusano also plays the
role as the Pl of the Project for Solar-Terrestrial Envi-
ronment Prediction (PSTEP).

BEF7O0—T7~Xr7A7F 74— (EPMA) £#H
WTEHERZTHE -EALINh/i CHIME £
RAEICLDIT/OYRT—)LOFERHEBIE
FEORFEZT>TWEYT, EVTFAHIIAYIa
L—>avICEDEFHIERICEHRURICRAE
5Ty AFEFALHEEDRFELCONE
HOHRZEIT>TVWET,

The Chemical U -Th- total Pb Isochron Method
(CHIME) is the prevailing chemical dating method for
U-Th bearing minerals. It achieves nondestructive
microvolume analyses using EPMA. Monte Carlo
simulation is an important method to improve analyti-
cal conditions and develop new techniques.

FHEBZ®ICT T IAXDERIGYIBIRRICD
WO BREKOHERKY I 2L —YaVIc LB
RETO>TVWET s RERAT—ILIREDKRERIR
KNSTIAVKNFAT—IDINSBRIRRETE
ESeHIT FHETZILTIV X LDERL. MF{E
BEDFHERZNRARICHIMDBATNET,
Floo A=AV 21— I VAT LDABERER
ElCBRELTVEY,

| study basic space plasma processes via theoretical
analyses and computer simulations and develop
various numerical simulation techniques from fluid
dynamics to particle kinetics. My interests are in
computational science, especially high perfor-
mance computing and determining specifications of
supercomputer systems.
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Center for Orbital and Suborbital Observations

KRIEFTIE HIRRENSFHZERBICEDBDTIL VA
BTOBRRRENRELTED T2 OBERPRRICE
BEENTEHANIC LB EARN TRBMBIM RN KO SN TL
9, Flc Mz - IK-BUAOT Y b ATREREDRA
FIC LB KIMAANBRELVWAEHTY,

RAFEAHEE LY 7 —TlE FEAGHIRS X TLEWS
SIENR [UICED HRBENNGHEFA RS D
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STt EEREICI A RAAEIC LB AID DR EBRDIR
PREICEWTHIEEOBAEZRE - RET 2L EBIC,
MEBEERLBRINAREHELT T, HIRKEBONK-YERE
BRMEICBELTEAAOMERE O ZIREERICIN
<\ MBI EE Uz BRI HEEL X I,

o, FHEHIROBICER T 2MERRICBEISHMLVAR
ZHIOIN BART Y MPRERE ATREICLSFTHER
TOHAFEZERAOEREEHE LD DRE - HEELX T,

BA D ZE R ER R D PRIZRBL R DB

Since ISEE investigates natural phenomena over a wide range
from the Earth's surface to outer space, Center for Orbital and Sub-
orbital Observations (COSO) is expected to perform empirical and
advanced research by observations. In particular, collaborations
between industry, academia, and the government have led to
remarkable technological 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 over-
seas to gain new insights of the physical phenomena.

Establishment of a Central Base for Aircraft Observations in Japan

BB DR S TH 5. EEROEWMISICR TS
FUAPOHE BN RERNL . HIKKRBE DX - VERRMFROF
THRHISEEMRAR. T7OVILEEDOREERDIE.
BROHEEBEOHAEZICENWTCTL—IRI—ERDHE
NERFTEET, AEVY—TIIMZEEEN O A S
EREEL . ENOMZEERIFFRDOID £ & DHPOE IR O
MR R T A T DIBIE A 2 AEE TI,
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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
advantages 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.

izt L2 B RBDRIDAA—V I,
Observation of typhoons by aircraft.
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Development of Balloon Borne CO, Instruments and Their Applications

HIKRBLORE LS CO, DREH
DREEFEUEHAIL. ZORERI ST -
REPRNBEZHEET S SR
REBLLONKEEZZFEICEETT,
KA BBR/NEOKIKZERLT #
EHNSI0kMEBEXTDCO, DREES
e AEREDRAEZED. BARDEMKR
OHEHROKL BB TO CO, DBENT
ZEMBLTVWET,

To estimate global warming in the future, it
is important to measure the concentrations
of atmospheric CO, in various places and
altitudes in the world. We have developed
balloon-borne instruments for measuring
atmospheric CO,, and applied them for
measuring the distribution of CO, concen-
trations from the ground to 10 km altitude at
various places in the world.

[IRCO, VT4 5 LT 2/%+F.
Launching of balloon-borne CO, sonde.

IAAR-AREFEH ST (ERG)

Satellite Exploration Mission of Energization and Radiation in Geospace “Arase” (ERG)

AMRFANZMHICHEL TWEIAZRR—IARERFE
ERG & JAXAFERZM R TOREIEDE, 2016 F£12 B
20 BIHTB L5 ot tmasnElic, Aty y—
TlF. HOTHERFAFH I IAVNTFAMBEHORKICE
ALTHED. HhEBRETELTERS. VU —VIL—LRDOE—
LZAVICRWT, BEHEEFEREDOANBFRRICH TS
RIERBIEBSNTVET,

The ERG satellite, scientifically led by ISEE, was successfully
launched on December 20, 2016 after fabrication by ISAS/JAXA
and renamed Arase.

COSO is contributing to the development of several space
plasma particle instruments on Arase, using a beamline calibration
facility in our cleanroom. Also after the launch of Arase, the perfor-
mance of the spare models of the space plasma particle instru-

ments is being checked in this facility.

IAZR—ZAFEFE "H5YE (ERG) ) ICEHEH SN TEBRDA AV E— LT V7 FWCERIE SRR,
Calibration of plasma particle instruments on “Arase (ERG)” using the beamline in the clean room.

WEERITIRERAIC S MIRERTE - SEH

Future Mission Plan for Spacecraft Exploration using Formation Flight in the Outer Space
Surrounding the Earth

HIROBHKE - 2B TEMORER ZRERTIE. &FHE-22
BRI LERAmOEHAZITV., AT AZRITSI LAY
DOEEFETY . AEVY—TIE, FET AV - #IIRK T
RORMRIMTERZREFEL DD RERDFTERBE - SHEREZ1T-
TWEY,

COSO is leading a future mission for spacecraft exploration using the
formation flight technique of the terrestrial magnetosphere-iono-
sphere-thermosphere coupling mechanisms based on high time/special
resolution measurements and integrated observation systems. COSO is
contributing to the developments of innovative space particle instru-
ments and promoting the cutting-edge mission concept and design.

BB TRE A C L DR ER S E - SEERIFE,
Future mission of spacecraft exploration using formation flight in the
outer space surrounding the Earth.
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50 kg #&EB/VEIZTE ChubuSat DRI
Development of 50-kg-Class, Micro-Satellite ChubuSat

BNEEE L AAEBRORIBRERICE T, oEN - BFRRMIcED ‘
WCERAEER DRAECA THEOH U VWEEFBORIE, OWTIFMEFH s
EEOROHMTHZHEMADFEICHEST DI ENRINTVET,
AGHEFRAZENO—DETS 2 SN 2016 £2 B 17 HicHI5 £
FonxUrc,

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 satel- \45,
O4w MCHEE SNz ChubuSat 2 S, (JAXA 124)
ChubuSat-2 attached to the rocket. (Credit: JAXA.)

lite whose mission includes observations of solar neutrons is launched in February 17,
2016.

RAGER AR I CRBL LI ERERR DR

Development of Integrated Circuits for Instrument for Orbital and Suborbital Observations

One of the common issues in orbital and suborbital observa-

RAARE A TIE. BFEIBOAEBNEA L@ URE
D—DTY, A F—ld BAESRICHEEICERINSF

tions is reducing power consumption of electronics. This center

B Y —HOSLTF v oIV EEEE N B S  SHLEE
BERZHEEUCER U, Ay Y —THEUCERBLIKE.
JAXAD X IREETOEH P IAXA DI AZANR—ABFTEFE
H5H (ERG). NASA OKXBT L7ERIOS v k FOXSI DFE X
RIRGBHES. NASA DR 7 L7 EAISEREER GRIPS 728
TEASNTWEY, BER eV —B0EZFvoxRIL-E
HEEBN &R seEEEOR AL TWET,

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.

FREDAEAIHEE 2> ¥ —CRRUICERBLRAERA T 21 Eh VT —DEE, L£h s T0EH FEDE X RiRGEHESE s ;A TiRgH
25 (ISAS/JAXA 2t ). FOXSI D EX IR RBR R H 25 (SSL/UC N —J L — 8RB #). 5 (EROFBED S I XILF—E T DI 5
(ISAS/JAXA 224t ) TERSIh/cE> Y —,

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 instrument for electrons onboard the Arase (ERG) satellite (Credit: ISAS/JAXA).

HhERKTEIRER AIHEE R

Hydrospheric Atmospheric Research Laboratory

HERKIEIRER AIHEE = (3, HIRKE DKIBIRAFICH T
R JEKE R DO E RO FERVARANOTR, X
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DHEEZBEEBUTRESNR U, e, YHEEE TR E
K== X®E28)-BEL—F—Ka®18)FICLEH
AP ETIIMERZELC T VLEBROCREPMEERED
RAGEANDOBEMZT>TVEXT,

E e
VL training course.

Hydrospheric Atmospheric Research Laboratory in COSO con-
tributes to aircraft/balloon observations and satellite observation
via two X- and Ka-band radars together with the observational
and numerical model studies related to the climate system
research at the collaborative virtual laboratory (VL) spanning four
universities.

FEBEEEZBEEUL CC BRETF AL B,
Professor Tsuboki explains the simulated Isewan Typhoon in 1959 with his visualized.
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X-band polarimetric radar.
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His research is mainly in meteorological studies
using spaceborne/ground-based radars including
algorithm studies relating to satellite missions such
as Precipitation radar onboard TRMM and GPM, and
Cloud radar onboard CloudSat.

WIRRIBICKEBRHEEEID2RTP DRI
KR AV TTFOVIL(PM2.5) IREDH LW
FPAIRBEDORAEZT>TVWET, KRIRREHE
HRAICE STV B RO EM TEHAIZT>TW
Y, AALCHLWEEDOEAIKEZ NS
KPRATHERICHEBR U TR TSI EZEH TV
ER

We are developing instruments for the measurements
of atmospheric CO,, methane, and aerosols (PM2.5)
which affect the global environment and climate.
Using those instruments, we will measure the atmo-
spheric species on the ground as well as in balloons
and airplanes, in developing countries with serious
environmental problems.

Ka- /\REL—

s
Ka-band cloud radar.

Tr)VZFEE. FxLYAT7ERBTILARETF
BAYVRZEHT 2RO GREERICH
Bk ER. ERO KAL) 8L T —5 D @AT
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UTWET, . FEMNBOREZT IS
. BNEFEDORERICEEDBEATHNED,

| am investigating origins, acceleration mechanisms,
and propagation of cosmic rays, and search for gam-
ma-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 satel-
lite applications.

EEABRRENRELT SVAVAT—ILOE
KN SEFOX—MLAT—)LDBEEEZ DR
THZTFOX—MLRAT—)LOEREPERITR
FTC.FORTBEPREBRE RERYT
T—L—FPRIKEAN K FERBIE—D—D
DEAEZMETEL2ERBBETTILEAL
THRZIT>TWET,

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 polari-
metric Doppler radars, hydrometeor videosondes,
and a cloud-resolving model (CReSS).
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Project for Solar-Terrestrial Climate Research

ERBICAKRSNAKREGEEE. 1911 FORBNES LT, B FHS5BT
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Solar activity, which corresponds to the sunspot number, shows not only an 11-year cycle
but also longer cycles ranging from decades to several thousand years. The years between
the 1650s and the 1700s are well known as the Maunder Minimum, during which the sun-
spot number was significantly small and the terrestrial climate was reported to have fallen
into the so-called Little Ilce Age. Many researchers have reported that long-term solar activi-
ty may be one of the reasons for natural climate variability. However, the physical processes
by which solar activity affects terrestrial climate variations is not very clear. Most research-
ers have postulated that solar activity may be shifting back into a quiet phase in the near
future. Therefore, revealing how solar activity affects the terrestrial environment in the 21st
century is an important issue both scientifically and socially.

E£. T70YVV8%8

IRV AT LETIVIC LB KGREFEER,
Future projections of Solar-Terrestrial Climate
using Earth system models.
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BEAOOFEBDRGERBDE.
Sunspot number variations in the past 400 years.

Project for Aerosol and Cloud Formation

B BARFEITOVILEREEWCEEICERLTE D RRFADKBER P
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Hydrometeors and aerosols closely interact with each other in generation and dissipa-
tion and play important roles in the atmospheric water circulation and the earth radiation
budget. They are, however, one of the most unknown quantities in the atmosphere. This
project studies the interaction between aerosols and hydrometeors, their variations in the
formation of precipitation, and cloud—aerosol-radiation interaction using laboratory
experiments, field observations, and numerical simulations. On the basis of field obser-
vations, the numerical model will be improved for quantitative simulation of cloud and
aerosol processes. In cooperation with the Center for Orbital and Suborbital Observa-
tions, this project will make in situ observations of typhoons using an aircraft, balloons,
and drones. These results will be used to improve the cloud-resolving model (CReSS)
and the impact of aerosols on typhoon clouds will be studied.
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A balloon observation of typhoon clouds. Launch-
ing the balloon (above panel) and observed hydro-
meteors (below panel).
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Project for Interaction of Neutral and Plasma Atmospheres

WIROARTDLEETHLBHBEATIS. BRE® LT IANREICR>TRD,
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Solar ultraviolet emission partially ionizes the Earth’ s atmosphere, forming the iono-
sphere. lonospheric plasma affects human activities in space, such as radio communica-
tions and GPS positioning. lonospheric variations are caused by energy inputs from
above and below, i.e., solar flares and geomagnetic disturbances from space as well as
waves in the neutral atmosphere from the troposphere and middle atmosphere. This proj-
ect investigates the interaction of neutral and plasma components of the Earth’ s atmo-
sphere using various ground remote sensing techniques and in situ satellite measure-
ments, as well as global and regional high-resolution modeling of the neutral-plasma
interaction, and contributes to the reliable use of space by human beings.

IEDREICHDZA—OATIFRRIES
FRAIYMMERELTRIDET,

The northern lights (auroras) are
caused by precipitation of high
energy plasma to the Earth’s atmo-
sphere.

FHRRIZZEE TR
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Various phenomena occurring through interaction of
neutral and plasma atmospheres and their possible
impact on human life.
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Millimeter-wave spectroscopic radiometer to
measure variation of ozone and nitric oxides
B in the upper atmosphere caused by
& high-energy plasma precipitation.

Project for Space—Earth Environmental Prediction
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It is now known that solar activity and the dynamics of space
environment may impact human socioeconomic systems as well
as the global environment. However, the mechanisms of solar
dynamics and the subsequent processes have not yet been fully
understood. Modern society is at a risk from severe space
weather disturbances. Therefore, understanding and predicting
the variation of the space—earth environment is not only a scien-
tific subject but also a crucial issue in modern society. Project for
Space-Earth Environmental Prediction is a joint research project
aiming at synergistically developing our understanding and pre-
dictive capability of space—earth environment through the coop-
eration of various disciplines. This project challenges the issues
based on the ISEE Collaborative Research Programs and the
support of a Grant-in-Aid for Scientific Research on Innovative
Areas from MEXT/Japan “Project for Solar-Terrestrial Environ-  prggiction as Science an
ment Prediction (PSTEP).” ary 2016.

diction as Science and

Prajasi fur
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FHMIKREZEHTATOY 7 M EDEO KL BRI ZEE,
Objectives and subjects of Project for Space-Earth Environmental Prediction.

F1[OERE> >V RIILPSTEP-1 “Toward the Solar-Terrestrial Environment Pre-

Social Infrastructure’ (20161 BZHEKF).

The 1st International Symposium PSTEP-1 “Toward the Solar-Terrestrial Environment

d Social Infrastructure” held at Nagoya University on Janu-
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The institute has its own graduate course program for Heliospheric and Geospace Physics as a part of the Division of Parti-
cle and Astrophysical Science in the Graduate School of Science, Nagoya University. It also cooperates with the Department
of Electrical Engineering and Computer Science as the Space Electromagnetic Environment Group in the Graduate School of
Engineering and with the Department of Earth and Environmental Sciences in the Earth and Planetary Sciences Course and
the Hydrospheric-Atmospheric Sciences Course in the Graduate School of Environmental Studies, in teaching/training gradu-
ate students in related disciplines of Space—Earth Environmental Research. Graduates are enrolled in doctoral programs. Aca-
demic members are responsible for guiding the progress of the students’ thesis works. The students have opportunities for
attending seminars, engaging in discussions with foreign researchers, and participating in international meetings/conferences
and observations/experiments.

| BEHMEN THFFEYESER
Graduate School of Science
Division of Particle and Astrophysical Science
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Graduate School of Engineering Graduate School of Environmental Studies
Department of Electrical Engineering Department of Earth and Environmental Sciences

- RRBIREZE (AM) - FHERE - RARF
Atmospheric and Environmental Science (AM) Space Observation Meteorology

- FHZEBYEZER (SSe) - FHERNLIE - BRI
Space Science—Experiment (SS) Space Information Engineering Cloud and Precipitation Sciences
- KEEFHEREYES (SS1) C KXREF

Solar and Space Physics — Theory (SS,) Hydroclimatology

- FHIRYEZ (CR) CBFEF
Cosmic-Ray Physics (CR) Oceanography
- KB 72X WES (SW) - HBIKSEEE

Heliospheric Plasma Physics (SW)

Chronology and Natural History

&L DEHE Outreach Activities

RARATIE, — AR BFOHIE MREAF. HAREPHEBROEMLRE MR EDEHEZRD MIFEIICIDEATNET,
The institute holds a variety of outreach events and activities such as open campus, publishing comics and booklets, visiting

lectures, and public lectures.
| —#%EHRF  Public outreach publications

ROELSBMFEEIRL . —RICIATDEEDICHEMI T IR THABLTWET,
We published outreach booklet and comic series, which are available as printed matter or PDF editions on the

ISEE website.
«F-.50 M) ¥JY—X "50 Whys" booklet series

TNENDT—YTL0 D M3t 2Z I QA FHX TFH KGN SHIRKR. HIKNME T2l I 5MF,
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.
AZY Y T >TRAKE 1?2 =X "Whatis ... 1?" comic series

"y

il

o B
REg@Eny Y —X, EERZIMTHEB Scientific Committee on Solar-Terrestrial Physics (SCOSTEP) %3#&U i s

HARGERDMICTIAF R EEMEBNOBRNMEATVNEY,

i

A science comic series. Translations to English, French, and Italian are ongoing by Scientific Com-

mittee on Solar-Terrestrial Physics (SCOSTEP).

| FEEO—AZABIPEHAIZEIRE  Open House and Visiting Lectures
LHERZE AR ERRBMAZEZLMALET, BEETPEAFDOS 210EE
BT, REFEAZH, BESEE AT CFHMKRREOMEZHRICONDPIGR

B9 H1TE P, MBD/NP 2R THIIREZRBLTVET,

We have an open house day during the university festival. Social lectures and
events are also held in Nagoya, Rikubetsu (Hokkaido Pref.), Kiso (Nagano), and Taru
mizu (Kagoshima), where our observatories are hosted, to explain our research topics

In addition, visiting lectures are often held at local schools.
30

~

N AT RE U RRYE
Hands-on lecture for school pupils.
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Faculty Council

HEEREEHRTEY5—
Center for International
Collaborative Research

WEGRET—Y 1TV A 5—

Center for Integrated Data Science

EERBER

Advisory Board

£RAFA - AFATFRZES

Collaborative Research
Committee

MERGR R ANEE R 5 —
Center for Orbital and Suborbital
Observations

BFEEAFT  Moshiri Observatory
BERIERRIFT  Rikubetsu Observatory

ETEAIRT Fuji Observatory

RS AIFT Kagoshima Observatory

EHEERITARF

Research Divisions
REBITMER SRAKKHAFH
Integrated Studies Meteorological and Atmospheric

Research

FHRMES BeEig B B A RE AT T A
Cosmic-Ray Research  Land—Ocean Ecosystem Research
AEGEFFH FERRERRS
Heliospheric Research Chronological Research
BRSKEMRER

lonospheric and Magnetospheric Research

D 1949 & (Bf124 )58  May, 1949

D AHERPOWBMEME UTREMERAERIL
- Research Institute of Atmospherics, Nagoya

- University was established.

1958 £ (B 33%)4 B  April, 1958
T AHEARFEZFIWEFTHRERBEMRES T
D

* Cosmic-ray Research Laboratory, Faculty of: The Institute for Hydrospheric Sciences, Nagoya:

Science, Nagoya University was established.

KBt B

Solar-Terrestrial Environment Laboratory

1990 £ (5% 2 ) 6 A June, 1990
ZEEMEEFHREERNIE
AU, ZHERFERGHIRREMER (EEH#HE
FF) &7

The Solar-Terrestrial Environment Laboratory
(STEL) was established.

1995 4 (R 7 £E) 4 B April, 1995
HREASFANBERET—DIEE

The Center for Joint Observations and Data
Processing was organized.

2003 £ (FR 15 ) 4 B April, 2003
eI AR

The Rikubetsu Observatory was organized.
2004 £ (*FR% 16 £E) 4 B April, 2004
IAZAR=ARR VI —DFERE

The Geospace Research Center was established.
2006 £ (Fr% 18 £F) 3 A March, 2006
MRFTAERZRILF v /X RICBER

Laboratory was relocated to the Higashiyama Campus
2010 £ (EK 22 )4 B April, 2010
HEFB  HEFRULRICRE

Approved as one of the Joint Usage/Research Centers

2015 £ (% 27 ) 10 A

i & History

1957 £ (K81 32 ) 4 A April, 1957
AEHERFEZENEKER MR MR ZRIL

- The Water Quality Science Research Facility, Faculty
. of Science, Nagoya University was established.

- 1973 4 (REH1 48 ) 9 A September, 1973
- BEHEBERFKER AT ICSE

- University was organized.

o

- 1993 £ (R 5 ) 4 B April, 1993

| REBRRFAS KB EHER (LELRAA) i

¢!

- The Institute for Hydrospheric-Atmospheric :
: Sciences (IHAS), Nagoya University was orga- :

: nized.

HBROK BRI E T —
Hydrospheric Atmospheric Research Center (HyARC)

2001 £ (ERX 13 ££) 4 A April, 2001
BEHBRFRKJUKBERZRRAAO—E % ke
UCHIRK BRI Y ¥ — 2R E

(HyARC), Nagoya University was established.

2010 £ (FR% 22 ) 4 B April, 2010

HEF B HEFRULRICRE
Approved as one of the Joint Usage/Research Centers

Hydrospheric Atmospheric Research Center

. 1981 £ (871 56 %) 2 A February, 1981
CBEBERETAYNTREEVI—HEELTK
ARHNEAEZEERE

. The Tandetron Accelerator Laboratory was estab-
. lished in the Radioisotope Research Center of
- Nagoya University.

- 1982 £ (RBF0 57 ) 3 A March, 1982

- IUTFNOVIBRERE BT 1 SEORET T

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

- 1987 % (F#1 62 ) 1 A January, 1987
CAYTFROVINERSGAEDE 1 SHOFAH
. EA AR

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

1990 £ (5% 2 £F) 6 A June, 1990
AEHERZERAEERAR Y Y —DIHE
The Nagoya University Dating and Material
Research Center was established.

=

- 1997 £ (¥R 9 £F) 3 A March, 1997

S YYTFROYIESREENE 2 SHOBET T
- 1997 The Tandetron AMS machine No. 2 was newly
- introduced.

FRRAEREMELYT—

The Nagovya University Center for Chronological Research

2000 £ (FR 12 )4 A April, 2000
LHERZERAEERMAR LYY —DHHMIC L
D ZHEEXRZFERAEREMELY YD FE,
CHIME ERBIE BB HBLOBHRL. ERAF
%

The Nagoya University Center for Chronological
Research was organized. The CHIME dating system
was transferred from the School of Science.

FHINIKIRIEARAv &2

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




RILF vV /N AME Higashiyama Campus Map

T464-8601 FZhEMTEXRAEHR

ZHERT FHHIGREMEA RERALEEL . 1)

Institute for Space—Earth Environmental Research (Research Institutes Buildings | & II), Nagoya University,

Furo-cho, Chikusa-ku, Nagoya, Aichi 464-8601, Japan

O THRAIIR TRHERF BT E 2. 3FLONSESK 15 2 Xig e TEREILAR HRILAR BRTE 3. 4 FEOLSTESHN 15 5
GRILAERI SHEBL DIZEIFERICREZ LK SHEREEW)

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).

EMERERILAR TERILAEL BR FHHIERIB B ST AR

For Subway Higashiyama Line Higashiyama Koen stn. Insttue for SpaceEarh Envionmental Research

BAZATHELE |

Research Institutes Building |
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|— E r
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Toyoda Audnorlum / Symposion

Subway Meijo Line
Nagoya Daigaku stn.

For Yagoto

Z~ il = Ijq i i
X HE xR Directions
ERWL - #i#8E
For Inuyama - Shin-unuma

FHH + AR e—r— — .
For Kyoto - Osaka RIBIER ® “gf% EARI For Inuyama

RIGEHER

JR Tokaido Line

Tokaido Shinkansen

© /) Komaki

FRGUE JR Chuo Line ELBE - BEF
For Tajimi + Nagano

o LINEH o
Kami Otai Kammda
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/s s For Tsu * Osaka Daigaku e EEH For T
HT SARLBAR Subway Sakura-dori Line fsfﬁai e et : P § Pe— e B Fo oyota
Kamimaezu, Tsurumai Gokiso Yagoto  Akaike

T SAESEEAR Subway Tsurumai Line
T AR Subway Meijo Line
T 8% _EBREHAR Subway Kamiiida Line

w

Aratama-bashi

32

I &2 Tokushige
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Centrair

(Central Japan International Airport)

it T ERAIBAR

R R

Tokyo Station

FTARBR
Shin-Osaka
Station
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w2145 BXE
= #9130 2 _I Kanayama (EED) ?\lgan j;_?'ER )
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(30 min.) Daigaku 915 fem
Station on foot
. wrgmng |2 W | wrsene :
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#0524 w17 % Higashiyama jm= 15 4 e
Shinkansen (BEDEAT) koen Station on foot
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