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ﬁﬁ% %ﬁ %H_j‘ Director Kanya Kusano

BZEEMRORRBHEEROBR. NEOFEEVWEPHIKACE TR T 2L E6IC. BROBRIYATLAICOEEZSEZD
DHDET, IO UERBMBXHDERDBN T, HRXOEBEZLDRELEADSBABEITHENHSDTIFBWD, BHE
REFHMKRBARAEIRRZREODZ2ZS UICERDE LT, DBEZBIMREDEEICKL > TAIRS N2 UL W
HATY o AARFATIE. HIR - K5 - FHE—DDYATLEVLTRA. ZIICERT ZERBIBROA NI L EBEIER
DOfFRZEL T, HIKREMEDBREFHICLD D2 ABHEORKRICERT 223y yayELTVWEY, e, FER
FEMIBRZEO DT 22— OHRFAMA - HEAFTUS E U TOREZIBV, A BHRARZHEEL TVEXT,

BRDEFBERSEREROEEEAN SR TS, ZHUET, o, MR EOEREEOABEBOLE, BIcAS
BEREHWIRESEHRICEET, ABECRET 2EALAR YL PBRE. HIROHIS & XS & MEHEEERL <AL
WE B BE MEBEDA VTSRS BBELESAZHENBDET, RENGABEAEHOLIHIRERC & HE
52 BTEELRHINTVET, PHOBHN SEFTEROBLOBEO—BRTIN, WAFHEITHES NI Z ORI
FAROBEERIEELERERLCERTNET., —F. HRBEOSREDOHRICAS RRES 52 S MHERRE
DAHZZ L%, KBREDEET SO TR F—ORE  NEBRROBAN SBRT 52 EFEETT, 20L0ICIHE
EPROBBSTTFZOVILEBEBKD G STHER, BEEHERREBEOREERLE2RAT RENBHDET,

25 UL - KI§ - MR A - HRDED BTEMTY 1 7 2 v S RBEESENARAD SRBICE. HBEBIHE
FROBETT, THHIBSHRN CRENAOSHETIRE & B L HBRATREBENICED. HilcmFrIHT 26
B9 2REERLTVNE L WEERTVET, < OFROTHELE CHNEBBENEHL LFET,

As a result of the rapid development of science and society, the activities of humankind are now expanding even to space and also affecting
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 established by
collaboration between researchers from various fields of science. The mission of ISEE is to clarify the mechanisms and relationships 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 valuable
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 pro-
moting domestic and international research collaboration between researchers, and to develop a new discipline of space—earth environmental

research. We look forward to your continued support and cooperation.
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Research Subjects at the Institute for Space—Earth Environmental Research
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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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The solar limb imaged with a broadband filter covering the Ca Il H line Nobeyama Radioheliograph operated by ISEE, Nagoya University.
at 397 nm by the Solar Optical Telescope onboard the Hinode satellite.

Division for Integrated Studies
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Earth’s magnetosphere - ionosphere
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Solarterrestrial environment as a research object of the Division for Integrated Studies.

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 and modeling which demonstrate how one
can reproduce and predict the important characteristic behavior of
geospace established from observations.
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Sunspot
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(Upper right) The aurora breakup observed by Polar satellite (NASA) and (lower right)

[l

numerical simulation to predict the dynamics of the solar—terrestrial environment. 307

A large sunspot is visible in the telescope’s field of view.
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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 PI of the Project for Solar-Terrestrial Environment
Prediction (PSTEP).

ABKRR. HEBESE. SSIKIEREREBEF
HZEBDIFEEAEE T ZANTHIZEINTWVWET,
COFHEBETRIS, T7ANDME - hER
ROBREBIELUAREZLTVEYD, Flc. B
AxyvavERENS, BISOTXRILF—%IE
BICEWEBTIIANYDIXI T —ICEZEXN
ZXALICERUERRZFROICIHIRLTWE T,

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.

RO ELOFEEMICHERY S5 X RN
AEGEHRKNERATTRTT, ALHEDP
W EFERATEONZKE T LT DL RRERT—
YOMREHBITEEL T, KB7L70aIR/ILF—
K FDOILE - (&I - HEBROWERET->TWE
9, Ffo. 2015 FEHSEBEIVY —VTFLAREK
ELUT, FHLEEANIATZT7DERICEDS>T
WET,

My major research topic is explosive phenomena
occurring in the solar atmosphere. Through integrated
data analyses of multi-wavelength observations, | inves-
tigate 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.

A—OFNBRFEMNICEAZRDIRR (A—OTEF)
T, BRELLSELTWET, Fic, A9 REED
EWZEBEZAT—)LTO, A—OTIRFEDLIRIEIC
FREE>TWET, FH - i ENSBE LA —
AOZEFEOHEIR,. ATHEEIRSIBEI CEAL
[c7 2N - Bl - BT —9ZANTWEY,

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.
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Division for Cosmic-Ray Research
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Remnants

Gamma-ray Telescop
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REERCL, HIKICODRA LR BZ5 22, (—EBEIEBIRAL | NASA, CTA)
Art|st 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.)

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 accel-
erators 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
cosmogenic nuclide contents measured in old tree rings or ice cores.
In addition, we built a wide-field optical telescope, MOA-II, in New
Zealand to observe gravitational microlensing and the optical counter
parts of gravitational wave sources and gamma-ray bursts.

#F 1,000 XA—NLD=2—K~U /&R
BBEA—/\—HIZADHVT,

(BB | WRKFEFEHRIIRT
Super-Kamiokande, a neutrino detector

located 1,000 m underground. (Credit:
ICRR, Univ. Tokyo.)

=
Za—Y—SURICRELIZMOA
1.8 m KRB AR EER,

MOA I, a 1.8-m wide-field optical
telescope in New Zealand.

KREF LY AT7BEEICL DA IRENEHE CTA £,
(iE{&324t - CTA Consortium)

Concept image of the Cherenkov Telescope Array (CTA)
Observatory for gamma-ray observations. (Credit: The
CTA Consortium.)
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LHC I&ER TS TRILF —FEHIROE R
=R Y 5 LHCT 5K,
The LHCf experiment for the study of

nuclear interactions of ultra-high energy
cosmic rays using the LHC accelerator.

BACFHAORINERR 14 hSiBE
DARIGEECFHIFEE T 2o
Study of past solar activities and CR
fl variation via measurements of *“C in
old tree rings.

TNy~ RRRORGEF ./ kSRR W EREROEER

YERFK XENON EER, (BERMH

: 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)

BAWDFICEKH ST HRITFTDOR T, FHICF
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| '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.

BIARFHDORKRR 14 REPLKKRIATDONIY T L
T0OREZAEL, BEOFERBREPKEGES
DEBZFNTVEY, BEBGTFEREICHOIS
ENS, CEDEFBICKERTEERIETT KRR
RIGKIGHEHERDOFREEEPZORIEORAZR
BLTWEY, 2HBKRER 14 REZBZFMAL
B FERBEOFAAEICHIDEATNET,

| 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.

BEIXILF—FHENRI TR FEERSZRF
IR ERAWTHZE L TWEY, FTHIRISEBZE
A AP AR EEE U TERDR T EAER L
F9, FHROERZMEETIOHICIE. ZOFE
ERNERERIBRELTHEIENEETT, &
IR —ERTERSNIRFOAELERE
KO FHNESS LHC TIT>TWET,

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.

AF2 - 2 TRTF14,600 m ILUIBICERE SN/ SCiICRT KEH1EF
LiziE,

Solar neutron telescope, SciCRT, at an altitude of 4,600 m on Mt. Sierra
Negra, Mexico.

RKBREICHFTDEIRILFY — A OINERERE
TRIAYDHIC. METKREHEFOEHMNZ
T>TWET, KEB7L7OHRTH, #i ETHEETF
MRESNBANRY MMIFHR EREFNKRTHT
RART B, REMEDEILTOERANEET
Jo 2013 FENSIEFAFYAD 4,600 mELT T
TR STHRESREDKGHMEFERAZIHD
FUTc,

My main research interest is to observe solar neutrons on
the ground to understand the acceleration 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 (4,600
m above sea level) in Mexico. This is currently the most
sensitive solar neutron telescope in the world.

RABBIRILF —REDSHIRNERE S 5F
HAVNIREHEAL. RIRNOFHRPEEYE
DEBZRANBDAREL VKT, KAV VRE
EEOFRETEDDICHLUWIRHEFRDRHD
ToTHRH, RAFHERFZZOMERFETEZ
THESNTVWSDNEWSHOREAE, BEYE
DHER. HVNEOEREANEERDOTNRTY,

| 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.
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Division for Heliospheric Research
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KEZERIRD 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.

RAT#—1
Voyager1
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AMBERE
HEEAZ Heliopause

Interstellar Gas

A S —2
Voyager2 «

=SS
BATER

Galactic Cosmic Ray

ENCIEz IR
Schematic illustration of the heliosphere.

KEMZRE Y FL—ravic LB RKEROE R,
Observations of the solar wind using interplanetary scintillation.

ETERIFTOERE R,
Radio telescope at the Fuji Observatory.

KB REEEZF > KIS REDE AR I =mH
NT. YEZEDAVN—CHBSTHS 20 EHHE
B Ulce BADEAICAWTWSERDREREIE
RIEFESN TWSERETICEEN. HREM
TERRHEORBENY AT ANERKINTNE
C F, FERINSDEREBELNTHIFEEDIT,
LMREORAZ—BREISETHE/cNWEB ST
WET,

| 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.

AKERDZEEBEE TOIRDEWET O—/\LIC
RZBICIF W ENSOEREANRE T, F/e.
FTORMZESHEFANDICIIEELLEAYRTA
PRBERDEFTH, BRAKEFRLZOHN
BiffidRATEBDES, — AT VINIZFEI
FIREDRECREEZK T THD, flx. KEBE
DIREEE DR R GEXREEEDETTICH
LWEEZED AN D DAL EIT>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. | 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.

KEEDIRTEEZFHETES IPS £,
IPS observations enabling the investigation of
the 3D structure of the solar wind.

ANEEAMER DEIRERE, D EDEREER.

Radio telescope at the Kiso Observatory.

Radio telescope at the Toyokawa Observatory.

BFEEFEEANT KABAKOESEY, XEI
OF TRELZZTEFHIRRICOVTIIRLTEE U,
Fio, BAETOEOICREIRDEFEREDHK
SHPRFEEESH DD, BEOLEEREDEER EF
EICDODWTHEMELTWET, IhhsSIEKEGRD
EFEHIY. FUWKBREENBOEEERFIC
7 ANTWEET,

| 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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THERHICBEEAIOEILZIERILES, —A. TEKX
SINSEMHL T 2RTEEIF. BEEASHN TIX/ILF—
CEEETREHUBNSEHE - BRIBETEAL. FHEE -

BHEOAS - 77ANT A FIVRICKEREES
5Z2%F9,

HAR at K%HI*)I/:\E—U)EE’ELI - BEEBADEIXX 5
XA, WERE - EEEE - 2EOMEEROBEEEEL. &
Ekﬁ@ﬂ’@iﬂ!iﬁﬁ%@&ﬁ Al HRNBEOEFER, A —0
FPRINEEDREARROEFAZEANNOHRE EHERL T
ToTWET, Fic. BINETHEEL (EISCAT) L—%—%
EUHETBEREL —F—, SHEREEANI X7 L (GNSS)
REBRDZERE. SRENA T VPONEIEER T 15—
REIC & DM ENSDERIICINZ., FAHIRERIF L iR %
ANIHEICEHI D Lick D, FHEBO 7T XAV EHIERD
BEBAROBNET>TWEY, £, AKIC, MROFE
HEETE ([ T B AR A3 - b L RERRIB DBELED TVWE T,

FHE

Space Storm

HIARR

Substorm Aurora

lonospheric
Disturbance

MM
elh i ﬂ Variations. Waves

EEIAS
All-Sky Camera
F1H—

-
SET TR DT R BRI R,

Research field and target of division for ionospheric and magneto-
spheric research.

Ovo47EY (Jt#g 782
) ICHDEBMNFETHEEL
(EISCAT) L—%—,

The 42-m antenna of the
EISCAT Svalbard radar.

D1V1s1on for Tonospheric 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 thermo- sphere,
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 (EIS-CAT) 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.

5 AMICBEFINEZAT—D AVRRIT - ETFVICGPS 777
L—H—&A—07, HEHREBELTWSEI S,

Auroral display together with five  Installation of a GPS antenna at
beams of the sodium LIDAR. Biak, Indonesia.

HERERRH R LB ER
| ERTEEICERINGS

TRIF—KF DT8R
High-energy particle
instruments for a Mercury
exploration mission based
on an EU-Japan interna-
tional collaboration.

U=V —LARICEBSNTVSHIIKERE X
ST - FHEBT IV FEHAIZROEIE (KEH).
RE—LT1 v ZAWER,

Experimental work in a clean room with
beamline facilities for calibrating onboard
instruments measuring terrestrial/planetary
atmospheric particles and space plasmas.

HER - RERDICAN 2 FHREERE THRET S
KEBRFEIIAVEREEINICHITLTWL
FY, HWIRAK T SAYDINEEFEHZEREADR
H, BIXILF—RFIE A—OFFEHLRR.
Sk MERARDS %ﬁ%ﬁ#ﬁﬁﬁ%u’%@@“é_t
TEENICERAL. AETFT—Y%EE (=i
BET. TNSOYIEMER - i@#%@ﬁ@ﬁﬁt:ﬁy%ﬁ
ATWET,

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.

EISCAT L —4—ZrfDcBWTItiRIgE S B K
SOMEELTVWED, /ILoz—hAALVIC, Fh
UOLTAT—EEROEAEBTERL. KXEE
I F—FRBREs KRS E T REDMEET-
TWETY, EISCAT 7OV %, HADFRLXA
VN—D 1 ANEUTHEEL, EISCAT RIHETE
BEHHTWET,

| 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.

j—D?%fﬁ%tﬂﬁzzﬁ SIXILF—F
THFICEDRIMER D DEEZIEIET D26
I, E’Kd‘|‘|3F:F;//&$(§L (EISCAT) L—4%—7%&ED
ZEBREAEE SRENATORETHET
BHELFERBEzRVWCEIERZEAR - RUN -
KEZFRLOETIEBERTIAY TV MN UTHE
LTWET,

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.

BEERTDFT BHHE

Weak emission from the
upper atmosphere (airglow).

BHAR - A=A U7 O ERRRICED<mIL
IR T O A RIS RIEBOKR T (A —
ANZUT - HARHITT)

Installation of a magnetometer at Kakadu,
Australia, for simultaneous observations of
geomagnetic field variations in the northern
and southern hemispheres.

HD—FETERHIFRHAD GPS #E->T, #HERDK
JDLIHTHLBHBZEATZIENTEET,
BEEEIE. GPS [CE>TREREDREREBBEN
7_?'_73?@"(‘"9'75‘\ CORESEHBOHRICITIE

BICERICIE>TWED, FAld, A PAYRRYT
REDTRE P, JLERIC GPS ZEHAHRBELTE
BB DR Z L TWET,

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.

IAANR—ADRELE)., FHICBRBGEILETS
AXDAAVBBREICOVWT, ATHEDT—
FEBITUCIRZEDTWEYS, £le. BN - E
NDOFEEEHHUBHS, FELE - t L2
FAOBAFT ORI, FERNFTRYRNT—TD
BEZEIELTWEY, BHEBICHRIN/CBHK
REIRROMAVHBICER LRSS IEROA
FHIT>TWED,

My research interests include environmental variations
in geospace, in particular, electromagnetic distur-
bances and changes in the ion composition of plasma. |
analyze satellite data to tackle these research subjects.
In collaboration with domestic and overseas research-
ers, | have also been trying to develop geomagnetic
instruments for satellite and ground observations and to
construct an induction magnetometer network.
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RBAEM TERETRDOIVIK D E .

Millimeter-wave interferometer in operation at the Showa station.

ISARIEICEBSNREL—5,
Multi-parameter radar installed in Palau.
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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.

-
I7OVIVRIFOREMZ TS Dich DB,
Instruments used for analyzing the hygroscopicity of aerosol particles.

ERHMRETIL CReSS IC& BB RDHIEYI2L— 3,
Numerical simulation of a typhoon with CReSS.

SSRBEOBRANRY MNLOEAEBEDREEZTNS
DEBEANTAHY VEDKRSHED FOEAN
WEAET>TWEY, biEE. FILEVFY - BEX
KEERTIHER, FIAR - FRFIEM, gD /)Ly —-
NOAVREMIR EFOERBIBETICERAUNEES
HREL. MEMDDE{EBLUTHERESEDAR
BELEFEMRIZEERIELTVET,

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.

REMRDIVKERPHRIMRALERAREICL >
T WIRAKOREB PHEB DAYV PERE
EYFEOHEM N DIEME L ERA. TDREE
BERICHDANZZALDORBEERE U R ESD
TWEY, RAROFEZICB U ZBRALRR LAY
VEDRENRIEDU_EHSEBHIF TS ESD

TWET,

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.

WERAKKRICHEET A Y U Po—BLIRERE D
BREME. KSBEOZHICHULTYIE - (k2
MICEERBEZB>TVWET, ZOLSBHMED
T ENSEIT 2o, BIEEEEA R IE
BILEREGZERIATLAERELTVWET, &
NITEREERFEORMEFLETH D, AfcblcEIn
BB (MEX 10 km DAR) NSRXFE il o
(100 EXFEAHZ 2EAFH) I(CEIREVAE M o i

TOAZBEIELTVWET,

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.

KEISEET AT (T7OVIL) & B4
RO RBHDGEICHETZIETIRPREE
BRLTWEY, AcEEI7OVIVESENITER
EDHIHNTFEERVS BN - EARRICK
D, {LZDOREICEDNTEOIRPENE LIRS
ZemBRELTWEY, LT INSOEDHEM

g SELTIVAOVILERR - [UROBROERHEAD
L BEERDE T

Small particles suspended in air (aerosols) relate to
meteorological phenomena and climate through their
influence on cloud formation and the transfer of solar radi-
ation. Through our field and laboratory experiments using
advanced techniques, such as aerosol mass spectrom-
etry, we aim to understand the properties and behavior
of atmospheric aerosols from a chemistry perspective.
We expect the results of these studies to contribute to our
understanding of the relations linking aerosols to meteoro-
logical and climatic processes

WIRERICH TR DT 2EPEKDIRSE
CERREEITBIENS, MIRRURDALDIIE
TLDRBEBI B EzBIRULTAREZED TN
Y. BAKL—F - XAV OKRBAE - &0 r#REE

AT OV RESKRIBBE VY ERELDD,

BHOLRMBTHDENSEB/KIZATLDF
& - FEBRICKRBIEOERNS WEEEZE T o
BHRICEA. RINF - ANERERDSZD
YIEANZZX LERZBIELTWET,

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.

KEERET ORI - BELCERDERZE U TRE
ICEEERIFTRIFOMMUT (ZFXOVIL) =
WRIC, ZOYE - LERRECEIREZASHIC
I3cH. L—H—FRARKREZAWCHEY
2T LDBEFEEIT>TWET, FILWAEFEICEK
DHIRBIFMICEBRRBER TOBAZERT S
ET, IZAVILOSIEREDERRNRERICE
92 &ZBIBLTVET,

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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Studying the permafrost and spring water in Mongolia. B,

35 F 5
Processes associated the coupled ocean model.
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ICHEEAL. REYPERBEDIRIEREED L S ICEE
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(a): 1984 ~ 2011 FEZFDAKEERSBDRIEIL VR,  (b): 2005 ~
2008 FEZDAKERS (FER ) C[BEBELSORE (BBFHED.
(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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Division for Land—Ocean Ecosystem Research

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.

¥ _
= ! - e

2000 £6 B 1 H. 2001 £78 20 H. 2002 £ 7 B 23 H. 2007 %
6A2HOFEEDEY IZ> by (VOOT1)La) D5,
Phytoplankton (chlorophyll-a) distribution in Ise Bay on June 1, 2000,

July 20, 2001, July 23, 2002 and June 2, 2007.

SEEOEM TSV N DB, BFICFEISD
JE—RY I I EFIBUTIHRLTWEY, 1E
M7V RV S REEECRREFOYERBIRIC
EET FRPEREOHEBEARITIELHDE
T UE—NEY IV T OREIMMNREREEFRUR
M5, BRBLEEAD NSRS CRIEZ S DF
EICDWTUARLTWET,

| 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.

HREMOEE - KEMBICHIHINCGKS - 18
¥ ORREATETILORBLISEAREEDET,
EENIOESERE (RER - HEW - EAIK)
[EDOWTOHERIEDIENT - ERMRBITVET,

| 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.

BEORRERICBIDEMEHORENICOVNT

KERBHRERFIDHEEN -V —ZFALT
IR T — )LD SRR T —)LICEBRRARIEA
T TRIZKERDOHREZHAT DRI
BOEATVWEY, Ko, 7Y T7ELUmBZEE
BITFINGRMRE U, [URECHKIBRICKIFT
ARZZXLDOBBEZEBIE LTV, HRFEIR
FABA, CR2DH. T—YEIT. BERERE
HAELETHRLTVWET,

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.

E M SIUBEIcicd, EICkE_ EDRRARIFZER]
2T —)LDE - BKOEEE, FDRREEBDIRR
BROZENBEEMERT 2D, HETFT—5, £
RRKB@ETT—45. RN —5Z2BWTH#E
LUTWET, INSDOfEREEL THERDSKE X
TLADEBEEBIELTWET,

| 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.

FRLCLES. REIA - REREROERY | g Concurrent Post

DR FRITEZRAWT, LR FFEREOFEY
HE OLER) SRENOEBYEZEXHZX L
DRRAZERIRELTVNET,

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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Division for Chronological Research

KFELTIE. ¥V T NAOVIDRBEENITEICEL S C
EREE (AMS )L —7) £EBEF7O0—-TI~NA 707+ 54
PHERBWE Th-U-Pb b7V 7 AV ERAEEIC K BER
BIE (CHIME 7 )Lb—7) %47\ HbiBksE - AESE DR %
HBZEEHlc, BRNDOHTE L ZNS DERBEEZIGHE
Ul HBARZHEL TWET,

AMS 7 )L—7Tld. FHE - HMEIRE Y X7 LADERDIER
PEEFET. NEYOREZERT—VICLTWETY, i,
EHER., ULHER., BERAOXHY. FICIHEEZDEFOD
HKEOBBEOERBEZTL. HELSDZ—XICHIGA
TWEY,

CHIME Z')L—7Tld., 46 BRERINSHEBEOERIE TOHE
RELOBEGANRY NOFEREZRET D EEHIT, PO
AR ZEA - IMFENR 7 7O0—FH 5> TLWED,

Ihhsid. ERENICERNENSZLET 2HAREE
HEEID 1 D& LT, ERAEEDEERNADBIADIGH. FR
HORWFHRAERKE (Be v Al &) #AWERR
EVH BRSNS DFE - HIKBIELT e, WEv\ERO
CHIME FGRIEZDMEIL = BI5 U IcBEA Z EDH B FETT,

468 FDHIRE

Understanding Ea
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 environ-
ment 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; analyzing
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 ROVIIRFEENTEE,
Tandetron accelerator mass spectrometer.

CHIME CAIERE,
CHIME dating system.

BEM oY NEB. CO, BB,
Micro-Raman spectrometer. CO, purification line.

| 7L —NGEBICHITDRE - B/ - BRI L DI5R

. 3 BB ey NUEOREER. TL—h

| BROTFTINZIAZBRTZ5ZTEETY, N

S SOERIE. CEERREESE. BEEICREST

s NAMREEUTERETOIYICTHEINTOE

T, INSEBITTEIHIC. EPMA. SNVDFEE

B EBSD B EZ AV EIR AT E DS
UIeige T > TWVET,

L o

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 min-
erals 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.

BWEORETHRE - BEER "CERUE
ZBEL. RABER (Ba. by, KER
BE) WU, BRRRENERIRET Z/cH
DAL EDRFEZT>TVWET, FRIFRL
FTRL AEVHEEEY ERVWCE RGN
©, B EBWANOY F U ARSI
7 _ IEFNBE. MIER(CPRITR O Em (CHEEL
TWET,
| 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.

TZ77AMETA s
Graphitization line.

RHEBHINE ENTEE.
Thermal lonization Mass
Spectrometer.

TPITREWIC TE2HRECER) EWORHE
HDEVWDLNTWEY, COXLZEHE ST IT D
SUBESELEEXESEDERICDOWT, FRF - #IR(E
F-EBREZOFZ7O-FHSERKLTVET, R
HEEFUTCWSEREENAREIGE - JERE

| EHITOY 1 NT T DAY LR T O 2

OREMNIMETOI I hDERIE, 7IT7DED
RWNERZRIBDTLELS,

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.

BARZNGFERVCELS - ZHENME
EToTWET, BEEROFERE "CERBE
FEPIEMBHREERET S EICL>THSIC
L. 528 BEROERS - ZHENRMEZEE
Ufc £T BERZ - BHEPNBIARET>TVED,
o, BWBEDLSICTERIFRAREESNTELE
BOFRREEZFRHK T DMELEDTNET,

| 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 mate-
rials, 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 traditionally been considered
impossible to date.
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Center for'International Collaborative Research

LEEMT LY —E. FH - KB - #IKOXTAICET
5!?%—0)@-/\@%% HERZFTHL SR ICR T2 EBEEE R
vH—ELT, FH KB - iﬂzﬁUXTL\ CHERITDIELHRBIER
DANZZALPHEBEROBADZDIC. BERNROCENDHE
BHEHA - HHLT SEGEBNGERFARZHELET, B
FRICIE. ERBREER IOV SLDIIE -HEE, b ELS -1y
N — V8 AIDHEE, ERNGREACKISZ AN TEESEAD
S, EREMEES - 7—7Yav/0E @, AEAREED
RIS BRI E - KEREDRE. M —
IV A-RIREEBUCRRER FEOMREDENFERE. E%
TWEY, Ihosz@LT HEFMA - HEFFTISAE U THEEX
PEHEOMERERICEMULET, $t/9— . [BXREGHIKIRIE
HEFADI A AR—IAAE T —DHEEEE F RV Z S| ENT
WET,

VarSITI Newsletter

VarSITI 7072 A0A T EERSEEMF Y 5 —hFITTBER =1 —X
1/9—0
VarSITI Program and VarSITI Newsletter published by ISEE/CICR.

Oplu:al Mesosphere Thermospherelmage (0 T[s
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BEBARAR—Y VT VRTLAOBRRBFEE T —ILREAIDEE,

Stations of the Optical Mesosphere Thermosphere Imagers (OMTIs)
and photos from its field work.
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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-
ties through training courses and schools.

NEANFFLE DB,

Visitors from foreign countries.

Undecatrng ratiriad Spreard 7
arsa Physics

KEE FEICRITBEBRRI—ILORAE (1VRRIT7),
International school in developing countries (Indonesia).

EE707 540 BEZ7OY 7B International Programs and Projects

® EFE70O047 5L International Programs

SCOSTEP/VarSITI 7OV Z

VarSITI Program

KRISEBEEEZDHIRNDELE (VarSITI) (& EEHHER
SCOSTEP H* 2014 5 2018 FICHEE T 2 H 15 R i
RTIOTILTY,

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

@ EF7OYIIh
SuperDARN b8 - BER HF L —4—
SuperDARN Hokkaido-Rikubetsu HF radar
SuperDARN (3 & BB Z ) &7 8 O E PR R
7O0Y IR TY, AARFAIE LLTL —F—ZHRICERT THRES
(AomERERIET) ICREBL. ERZIT>TVWET

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

International Project

SuperDARN

18l - R L—7— 8

PSTEP 70>z 7h ((\ Prediciion of
PSTEP Project \:.}} Solarfrtestic

BADEZZFEH "TAGHIRE) OREOEEHHF
HABLBHRIEIEALBERESICESZSBEOR I EBIE L CRRS
NEfR7ay 78T,

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

ISEE @ AHEtRY ~T—2
ISEE Magnetometer Network _-
YT AM—A, BSE. ELF/ULF #5RE%HET5 -
oD 64 Hz o ZILOFERAGE 1 Hz o7l R |
DT 2y AT —MEDFT TR SN AR KE ARy kT — ’J'C@“o
Multipoint observation network of geomagnetic field variations using 64-Hz
sampling induction coils and 1-Hz sampling fluxgate magnetometers.

ICCON 7ay =7k

ICCON Project

KEBEUNEROBRTHEHTHEHFLILE

}ﬁ’\')#7“57 (NoRH) DfkFERAD I8
ICHER SN ERIYY =Y 7 LT,

The International Consortium for the Continued Operation of Nobeyama

Radioheliograph, a radio interferometer to observe the sun.

EISCAT 7Oy z o~

EISCAT Project t‘{% 5o
JEBRD EISCAT L —4¥—DHRAFIAZERT HEEBIC,

/I —®@ EISCAT L—%—H1 N, ZA459—PMF L—45—%EH
LT WEERAZEEmLTOET,

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

ERRI—IL- hL—

UNESCO-IHP hL—Z>%70—X |
UNESCO-IHP Training Course ‘-_-:gg #?5.3‘3%?’33'2’2""
IR AOEKZEE (UNESCO-IHP) DOEHD—IRELT, PIF
HREDSHMEEZZ AN, KRICETZEA - BITETZ 2386
DOIfEI—RZEELTVWET,

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).

iLEAPS 70724 ? :

iLEAPS Program {1? Ilea ps
BEEEAERR—ARITIOCRAMEEE (LEAPS) . KRR EREEOD
BRTEUZYEN - (L2 - EYENRBFBEICOVWTERT L
BN E U ERMEREE 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.

PWING 7O¥ 7k

PWING Project

NEESB O T SANEE &I 2D, LFEROYT o
A—AOSF THIRZ AT ELSICERBINC AR EERIS
DEBERARYNT—0TY,

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

BRERIAA—IVITIRTA

Optical Mesosphere Thermosphere Imagers !
=& 80-300 kmDHHE - #E - BEtE THIL T 2RA
ARIXOA—OTZERAMT2cHic, HREMICERIN
R R R T,

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

ISEE VLF/ELF Xy D=2
ISEE VLF/ELF Network "
VLF/ELF SOBEABREGRAT B0, HFTP | .
BAARGEICHRES N 20-100 kHz > TILDIL—7
TUTFRECER SN EBUAIRY N T -0 T,
Multipoint observation network of VLF/ELF radio waves using 20—100-kHz
sampling loop antennas.

RIS SRHEET O U NEEE  (ArCS #HEE)

ArCS ——
BEI IO RBERE CERIBEE(LEZOHRNDREEERPRSNTT B
EEENEVEERTOY TN, FHEEEFT IANEINRUTICHITZREN
RRUARDEIREEAAC I A HlrE 8L TWEY,

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.

=%/ 1—2X International Schools and Training Courses

SCOSTEP/ISWI HEZ 7 —)L
SCOSTEP/ISWI International School

on Space Science

KEHIKRBEZEMA T ORERECPEFMAEDOENREZERL
T, EBRHEH SCOSTEP &AL THER EETHELTWSERI Y —
LTI,

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



EREEMR Y-k, BFERUNR. ERNEAR. ELHANM. BESHRIMO 4 FHAFz2EICEL. KBER b
SEE. BEBEAREBOHEAZT>TVEY,

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 R AR

Moshiri Observatiry

BREODEANTA X —4Z2ANT, BOVRSKEBICRETIEBEA—OSOEI%E
ToTWET, SBILTTVIRT—NgEAEH A V50 aVBihstE BW R Z g DE A
KB —T 7T+ TEBRES (ELF/VLF) BRSO ZT>TWET, TNSDOERK
SJBERBEOENT—Y1E "FEXS) ZH3CHOOERHNREREUTENSNTVET,

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 mag-
netometers 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.

FFEERIFT Moshiri Observatory

EERIERRIFR
Rikubetsu Observatiry

EERIERRIFTIE, JCBERMICABEL. FERIED TONRDOFEHEMIKEIZE, D2
FEER D E B RIBEMERAMEHERTED R FRIMR - EHMR - SURDODHEREZ
RWel BB AY Y PREMRARFDORTMEM D DK, 2K CCD HXZ -
BRBEDIEE - WAOFFERWA—OZOMREIT>oTVNET, Klco BRAIFTHSHI
15km BENTORY MRAMK TIE2 B ORBERL — 5 — D EREI L CBREBE DRz
ToTWEY, A—0OF - BRIBOENT -5 31—y @ L TEHERIC
RESNTVWEY, &fco BUREMAMEORTEN L. KREMREESREDT
HDRYRT—7 (NDACC) PEERZNTLEARY T —7 (TCCON) BEDE
BRABERRY R —JD—BELTEERREIZRICLTVED,

FERIETAIFT Rikubetsu Observatory

The Rikubetsu Observatory is located on the eastern part of Hokkaido. The observatory is jointly operated with National Institute for Environ-
mental 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 atmo-
sphere 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 ERRIFTE KB EERAIERR

Fuji Observatory and Solar Wind Observation Facilities

IWHEETIIBOELHEAFR (£) RORBEMEILOEKORSEARESR (B) IKE. Fh2h 2,000 m* oy y—i
IR REABEEF ORBERERBENREINTWET, INSEFREREIT 327 MHz ICRITZREERROXRE[EE Y VF
L—2avzagRETAETEERT, BINEICFISICRUEDERERBENZBEINTVWT, INSOEBEZHBVWTKERADENN
EESINTWED,

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 = N » e

=TEAIFT Fuji Observatory ABEAIMESR Kiso Observatory
aperture was constructed at Toyokawa observa-

tory. These systems have been used to perform

solar wind observations.
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BEREH A

Kagoshima Observatiry

ANMEHEOEEXLDEICHET 2B ESHAUATE. tRFZEHFAT
ELF/VLF BREAIKIR. WA KRAERNAXTREICLLENZREL, B
BEAR. BEE. MWHRIBEDBERROMEZT>TVET,

Kagoshima Observatory is in the southern edge of Kyushu Island near the active Saku-
rajima 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.

BREEAMO LOaEll R EEZ L5t E,

Kagoshima Observatory and the Sakurajima volcano.

BRENATOH AT BFZERERRELT
BIROA—O7, K. BFOZE, REE
PRETHDZEEAK N E, LBE S B
FTHRERM T/ O—/VILICEBTEZET. A
ITHEPEEFEAT—Y a3y RBT 2 tERE
HDFEEB I ZANVEBEEBAIOEE #HR
DIAREEHBAUEHDSIHETLTNET,

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 equa-
tor and carry out international collaborative research.

SUEOEBHNRKENIARYT, BT, TZRA
ERRIC, K- VERERRESHZHRLTVED,
RENRITAOME - RNEZERALDD, BB
fbEEnIcE 5K - MERREEH INSDHE
BICEST AL EHSICEDLISBEEERITLT
WBDOhZIFFTLTWETY, Future Earth D37
70V hD 1 DTH5ILEAPS OEHRRIFIE
BEEEBHTNET,

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 eastern 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.

#1_E#9 90-1,000 km OBEICAIET % B HEE
N EAOHUSE RV THOAKBISKLBET
FEEZZITEHTIHRFICOVWT dbEERER
BTICERBUIZ 2 BEOEFL —Y— 55O RNR
KAV L — 4 —#8 SuperDARN %R UWTAI(IC
DI ZERROERBEEMFTLTNET, Lk
SOEREOL —5—DREEE RV, EREM
5 EPS DEIfFERZIEHTNET,

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 the dynamics of the ionosphere in
collaboration with other instruments. | am also a vice
Editor-in-Chief of Earth, Planets and Space, an interna-
tional scientific journal.
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Center for'Integrated Data Science

HET—ITAIVREYY—d. FEHIIREICET AR
BF—YDRITROERNRIVE 1 —F Y3 —Ya V(i
E O FEABHIKORATADOSEBRHTZRIZS DIcHDE
BEERORFHEETOCEEANELTREBSNE U,

AtEyy—7Tld, FEHIKREWRFAOHRIR - t>vvy—&
LT BRADOKELHFEE S EE L R4 T Oy
hEERBLTWEY, i, 87 —F@ITveoIal—3>0
DY TRI T TRFE. BRARBT —FIR—ABER VKRS
BERBOEFEEINSEFE SN EHAREZEDHTNE
T, Aty —TlE BRBEHOT—YEHmEaUIHRZTD
CETRIZBEILAL TV ZEZEERLTED. AIZIEFEM
BB RN SEBNICHEELTWSI EEBI DT — 5Py 31
L—yayvr—45&. OMBREBICI>THREINSRARE
DT — Y AL EBITIREOREREZT>TWED,

INSOEMEAZBELT, MEaT -1V EVd—F. #
PO ST OMIEESEEHE IOV 7 ORI RICERU
TWEET,

© JAXA/NAOJ/Hinode

AGEAGE 00T,

The Hinode satellite.

IOFEERED 3 %7 MHD ¥2aL—vay,
3D MHD Simulation of a coronal mass ejection.

(CReSS).
20

ERMRETIL CReSS I
BEDYIaL—23Y,

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

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

© ERG science team
IAZNR—ZZEBRE 58 (ERG) 1,
The Arase (ERG) satellite.

FARFHRAIFHIATL (SUSANOO) L&
KGEYIaL—3,

Operations and Observations (SUSANOO).

HEFIA - LFRARDOHEE : SHEEAIBLRME. F—IN—ZMERLRME. EHEAT HPCGHERSEEMR IOV T/

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

Computing in Nagoya University

A - FTADHZREEH AL BEEXPBERESE LV F—
DRA—/\—OvE1—7EBWCFEHMERRRIRICETS 58
HEFRERT, RO, B2V EICRE S NI RQ e B
BILI>THEEINLEZELHEDT —R—ADEFEETS [F—
FIN—ZVEH R D 2 DOHRFEEELZHELTLET,
Ffo. BHREB VY-S EEHB AL A=/ 1 —5%F
FAI24HERF HPC STERFEEMFR 7OVt MNEERL

TWET,
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TV Zal—y3y,

2D Vlasov simulation of a
KH vortex.

KEZLF7D 3 k3t MHD
Zal—>3Y,

3D MHD simulation of a
solar flare.

Two collaborative research projects, computer simulation on
Space-Earth environmental research using supercomputer systems
at the Information Technology Center (ITC) in Nagoya University and
various ground datasets and in-situ satellite observations, are con-
ducted 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.
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BBV SEVAIFT VLF &8RRI — 9 R—2Z,
Kagoshima VLF database.

BRBEA[AA—IVITVRT
LT —HIR—2Z,

Optical Mesosphere Thermo-
sphere Imager (OMTI) database.

ODTYHAIVAEYY— (BAXXAEEOHFAETOILI)
Hinode Science Center (in collaboration with National Astronomical Observatory of Japan)

BEHENBIABENEE 00T, OEELTF—SERAL
1=K IGIREZ DI DT — FN—A R ORITEE D%,
UERTAEORFETOT 1 M UTHELTVET,

© JAXA/NAOJ/Hinode
VDO THEICLDIRSNIKED

AEREHSZDET VT,

Modeling of magnetic fields in X REE,
active solar regions. X-ray image of the Sun taken by
Hinode.

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@Nagoya). 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.

' X o i SAss Z - }‘,' g

?.\:\-REYT;;. i ) Ll (L sl e .-’3/1':'

O DTHREDFR U KGRSO 38R %8I S R S,
Magnetic landscape at the Sun's polar region found by Hinode.

ERG A IRtV Y— (JAXAFBERZEMRFAEDHRERICLZFHBAFESENR)

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

IAZAR—ZZAFEETOV V7 H5E (ERG) OFAIVAtEY
5 —% JAXA/ FERFHEFTEDHRICLZFER FEENL S
EUTERLTWEY, A7OVINE. RIEEE, EiEE
BEH, YIal—yay - ®EFUVTD 3 DOF—LhSEHRIN
THROD YAIVREVY—TE INSDTF—F7—h+1 7 ERNE.
e, BT x> —LLRICHITTES@ITY —ILORFERE
HZH-STWEY,

Soscacratt Footpints wnd Geound-Dased batramsnts. b oo oes -

e 1A AR gty ara e

The ERG Science Center is operated by the collaboration of Institute
of Space and Astronautical Science (ISAS), Japan Aero- space Explo-
ration 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.

A BTy —IVERW T — Y BITOHl. EhS, BEFEER

pErselE

- EILHIREROENRDOBREESENDKZ . T7AYD

capseBEE

ot HED B UZDITES.

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

P it

TIRAARIRAREiRAARTRRREFBAn

Velocity distribution function of plasmas.
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HRF—5Er5— (FER)

WDCCR (World Data Center for Cosmic Rays)

HRF—5Er5— (FH
#R) 1. ERRHIEREAIF (1957
~ b8 &) ICHIGULTHRRELE
HRF—I I —DFEHR
FIE LT, 1991 IR
KGHIKIRERTAA CGRFH
HIKIRIBAARAT) M5
TWEY, HTRZHOFEF
T —DTF—IEEHLUTER
#HUTWET,

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.

ERRASRIPEE DM Ry NT— 88 H3E

IUGONET

LFRFAZET 5 AN E
L. SEENRETZEA
T — 5 DERTHI D DB 75 F
AEEFNBEHIC. T—IR—
ADEEE, BTV I DT
UDAS DRFEZT>TWE T,

The Inter-university  Upper
Atmosphere Global Observation
Network (IJUGONET) 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).

FH#R WDC 70w kD,
Example of WDCCR data plots.
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UDAS %W & OBl
Example of data analysis with UDAS.

EMRKTETIL Cloud Resolving Storm Simulator (CReSS) DBFEFIFAE

Cloud Resolving Storm Simulator (CReSS)

1998 ENSZHERF THRBICWENSHAEE T CELE
ERBIGTEIRRDYIAL—YavEFTILTHD., SHRBERY
ATLADERRESI 2L —2 a3V ETS5ENTEXT, Ffa
CReSS ZHWTHHDOIRY I 2L —Ia>yZz{ToTHRD, ZD
ERENUTILIA LTRSS TWET,

REELISTARBLOEE,
Simulated snow clouds over
the Sea of Japan.

BRInFEESR.

Simulation of Typhoon Vera (1959).

CReSS is a cloud-resolving numerical model developed at Nagoya
University from scratch starting in 1998. It has the capability to simu-
late various types of weather systems. Using CReSS, daily simulation
experiments are performed at our institute and the results can be
viewed on our website.

i

CReSS IC&DBIRSNcEFENE b5 T EALER.
Heavy rainfall-producing convective system simulated
by CReSS.
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Chemical U-Th Total Pb Isochron Method

BF7O0—"T~N1707 249 — (EPMA) =AWz CHIME
FREDSBECREEDHEREDIZD., EFERTFDHEAE
BOEYTHILOYZ 2L —2 3% T>5TVWET,

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.
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g\ T\ fcEFXAEDA—TA VT DREVEST AN SHRET
i A\t 4 . 2Ty ZMRDFS DD,
£ \y “\._ (Left) X-ray generation volume of Th M line in
§ b monazite. (Right) The depth distribution of the Th
§ \‘a\- M line intensities in monazite with and without car-
8 % bon and gold coatings.
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ﬂz* *ﬂﬂ With the development of a cloud-resolving model, we
2 H—&K - ZE  can study the mechanisms of severe weather systems,
Kazuhisa Tsuboki such as cumg\ommbus clouds, mesoscale convective
Director of Center. systems, tropical cyclones, and tornadoes. The mech-
Professor 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 started
aircraft observations of tropical cyclones in 2016.

FHYBICHEKZRSE, EAVCIIOLY AR
FREUTKBUNDEDERE (KEGRARE) ¥,
FEAERERUBWRE (TTvIR—ILIRE)
DEFRZTH>TVWETY, sfld. BENRORKER
DEEDHDEAHITVWDODHNET, Fiee K
RN MIKICE 2 5 EDRFHRIZ{ToT
WET,

| am primarily interested in astrophysics. | search
RRIER i primarty o
N for extrasolar planets and dark objects (e.g., black
HEHR . L . . .
holes) using the gravitational microlensing technique.
Fumio Abe Recently, | started to work on follow-up observations of

Associate Professor gravitational wave events. In addition, | am interested in
scientific tests of possible relationships of solar activity
with climate on Earth.

FHEBMEBLCT I IANDKRLABYBIRRICD
WT, BREOSEKY I 5L —Ya VI LDME
ET>TWET, RIERT —ILBREDKERIBRL
ST SANNFRT—=ILDINSBIRRETHEIRS
oI, HFEZILTVXLDE®E, HFEBRED
SEREMNRIARICEEDBATNET, Ffc. XZ—
N=AVE1—9 VAT LADEREERLEICHMRESE
LTWETD,

pa
?EEH @ﬂ- | 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 0 particle kinetics. My interests are in computational
science, especially high perfor- mance computing and
determining specifications of supercomputer systems.

IAZR—ADT SANRBEOE e, ATHEP
BT — YOI L—Y 3V EAAE
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HIKEBly (HIZEHR) DHBOET, oo BRINHIK
=% Ak Bl 28 & O % it 35 Annales Geophysicae @
A6 Editor Z#HTVET,

| 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.
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AR EFRAL. AEEORFECIMEGOHRE
ToTWET,

Yoshizumi Miyoshi
Professor

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

Establishment of a Central Base for Aircraft Observations in Japan

MZERBRAON RTH 2, # LERAOEWNIRICE T8
PEBNGERIL HIRKREBOK - WEERMAOFTEHE
ICREMRAX, TZOVILEEOHEEEROIRE,. SR
EREOMEZICENTTL—I R —ERBBHEDNRATFTEX
Yo AV I—TIIMERENOPZAIW SR ZHEEL. ERO
Rz BRI DEND R & HPER R IR D MBI F Rl =% 1T
R ORGEZEZ55HETY,
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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.

MZERRICL DB RO A—VH,
Observation of typhoons by aircraft.

RMERAZHSTERADNEN - BAOFH - EYEZNEEDE N
Dynamic, Thermodynamic, and Cloud-microphysical Studies of Violent Winds and Heavy
Rain-producing Tropical Cyclones: Quantitative Improvement of Intensity Estimations and Forecasts
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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. Following the test flight in 2016, typhoons
will be observed for the next 4 years, i.e., 2017-2020. The main target
area of our observations is to the south of Okinawa, Japan, where
typhoons often change direction.

T

dropsonde ‘\
observation

M L2 BROEROERN, HMTOIIGMEENSOROY TV VT
D THIS,

Flight plan for dropsonde observations. Closed circles indicate the drop-
sonde launch positions.
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Investigation and Development of a Common Bus System for Compact Satellites for Space
Exploration Missions

IFEDOEINFERPICR I Z2REFESBETET D126,
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FUAZEKICIDZA BT HDEBETE - IBEFIHOGERTESLDIC,
ZHENBRFAZHIELDD. FILWISRICRITZEEEZEEE/NR
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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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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.

RAGHR KSR ICREL U EREROFRS

_ .
a4 M #E SNz ChubuSat 2 S,
(JAXA 124)

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

Development of Integrated Circuits for Instrument for Orbital and Suborbital Observations

RAGE AR TIE. BETFRIROEBAEH HEUIZRED
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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.

FRRAFEAHEE Y — TR UCERBRRZERAT 25t —DFE, Ahs T0ed) BEDE X RRGIRHSRE ST ViRiR R
(ISAS/JAXA 121t ). FOXSI DA X #Ri&RitHas (SSL/UC N\—27L—1&ft), H5Y (ERG) BEDSIRILF—EF O (ISAS/JAXA f2ft)

TEASncEYY—,

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).

HOERER AT E D HEE
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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Roadmap of the spaceborme precipitation
radar mission.

TRMM/PR
(1997-2015)
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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 Precipita-
tion radar onboard TRMM and GPM, and Cloud radar
onboard CloudSat.
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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- \VREL—%,

Ka-band cloud radar.

T EE, FlLYATEREBETLABEFTH
AR ERAT 2HEBORAE FREBEICEBHT
B®iHg, EEORRAZ). 87 —5DRITEE
LT FHROER, MEREECEEENEL.
WITLTHERYEICLD AV NRESERERL TV
Y, Ffe. FEABOBEEZTF2H. B
BEEDORRICOIRDEATNET,

| 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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Project for Solar—Terrestrial Climate Research
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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 sunspot number was significantly small and the terrestrial climate was reported to
have fallen into the so-called Little lce Age. Many researchers have reported that long-
term solar activity 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 researchers 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.
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Project for Aerosol and Cloud Formation
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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 experi-
ments, field observations, and numerical simulations. On the basis of field observations,
the numerical model will be improved for quantitative simulation of cloud and aerosol
processes. In cooperation with the Center for Orbital and Suborbital Observations, 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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IRV ZATLETIVIC LB RGRUEREER,
Future projections of Solar-Terrestrial Climate
using Earth system models.

o rr—
180
160
o
120
0o
ToH-EME |
g L] The Maunder Minkmum
BE 50
£, |
0
P e - B
(L] 1850 1700 1750 1800 veso 1900 950 2000

TS vear aD

BEA00FBDOKRGESHMDE,
Sunspot number variations in the past 400 years.
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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
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Solar ultraviolet emission partially ionizes the Earth’s atmo-
sphere, forming the ionosphere. lonospheric plasma affects
human activities in space, such as radio communications and
GPS positioning. lonospheric variations are caused by energy
inputs from above and below, i.e., solar flares and geomag-
netic disturbances from space as well as waves in the neutral
atmosphere from the troposphere and middle atmosphere.
This project investigates the interaction of neutral and plasma
components of the Earth’s atmosphere using various ground
remote sensing techniques and in situ satellite measurements,
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.

FHIMIRERIEZEE TR

ToA VR EAERATOD 1

XS
Pregect for tha Interaction of Neutral and Plasma Atmospheres

RRETZARDIEEBET
RIBRABRRE TNEE
INEDEFEDEDD,
Various phenomena occur-
ring through interaction of
"‘!‘I; { neutral and plasma atmo-

||' ?ﬁﬂl ‘ spheres and their possible

= = impact on human life.
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FSANIEE L TRIDES, BBIRIF—TFZAVTEERIZNIBEEAR
The northern lights (auroras) are DAV P ERBACY OB ZETRILET,
caused by precipitation of high Millimeter-wave spectroscopic radiometer to measure
energy plasma to the Earth’s atmo-  variation of ozone and nitric oxides in the upper atmo-
sphere. sphere caused by high-energy plasma precipitation.

Project for Space—Earth Environmental Prediction

KEHIKRBFZOMEZEL T KEEFHEFRDE
BIRIHIKREPABULRICEFEZSEZ DI ENDD >
TEFE U L L. KEBET7L 7 PERLEBEBORE
BECZOXEICEY 2FMIERLETDICBBAS L TN
Fth, Tnx, RAHLRIITREE 5 2 K[ELTF
HREZEICN L TEENBU XV ZBATED, 20
HKEZEREICTATZ I EERFMREEHICHRER
EUTHEERRETY, MAME FHMIKRREEH
FRZOYTI N TE Z25URRBHBEOD & FHIMb
HORBICEET 2N TOEFMARIBEICEL L. R
MRRPMRE TARMOREZEENICKESES
EEEHNLTWEY, £7O0Y 7 MEIXERZFEHF
MR TAGMIRERE TR (PSTEP)) OXED
RIBHS, BRANOHEE EOHBEMRZEL THRA
BRFEICELANICEDHEATVET,

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 scientific 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 predictive capability of space—earth envi-
ronment through the cooperation of various disciplines. This
project challenges the issues based on the ISEE Collaborative
Research Programs and the support of a Grant-in-Aid for Scien-
tific Research on Innovative Areas from MEXT/Japan “Project for
Solar-Terrestrial Environment Prediction (PSTEP).”

e ﬁﬂﬁ‘!ﬂx B3 1t EF RS R T M) & 48 #E0Y  H TR R SR b

Prediction [PSTEPL"

| AFBE®
Solar Activity

185 MR Solar flare 4
M= E 8 Solar cycle
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FHMIKREZEFAUTOY 7 NOIDBAO KA 2RI FE—E,
Objectives and subjects of Project for Space-Earth Environmental Prediction.

%1 [@ERYVRIILPSTEP-1 “Toward the Solar-Terrestrial Environment
Prediction as Science and Social Infrastructure” (201641 B&HEKXKZF).

The Tst International Symposium PSTEP-1 “Toward the Solar-Terrestrial
Environment Prediction as Science and Social Infrastructure” held at Nagoya
University on January 2016.
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2 B Education

KMEFAORZRAB 1F. BEMRRL TEMER. REZMABOBANBEL L TTRDONTWERT, RERE. KR
FAICTHEEL TWBHEERL T —ILRDU—7 EAERR. BEERUEIC L 2FNHE. RAKZSASRABSEORR. 81
T, BEYIaL—Yay /ETT VY BRIAR. BESRGFRICEL > TENODBFOEBRNGIAR Z BENICRD
BIEMNTEFT, 51, ERNADHRE EERZTVWEANS, DBHEMNGHESHRZEL THICGRIZAFOAIEICED
HAET, TORREBLHIXPELR/IE LT ED, BANADARS - 5 - FMMEFLETHRLTVWET, IS5URERE
BOR, KWREEERNBEY X Z/HE. A#EHRICETTE2AMOBRZEELEY,

This institute admits graduate research students into the Graduate School of Science, Engineering, and Environmental
Studies, Nagoya University, Japan. Our graduate students use various approaches and techniques, such as ground obser-
vations, fieldwork, laboratory experiments, radioactive dating, numerical simulations and modeling, and theoretical research.
Their research includes the development of satellites, balloon and aircraft instruments, and analyzing observational data.
Our students are active in pioneering new research fields by working with researchers through international collaborations
and conducting interdisciplinary research. Their work is summarized as master’s or doctoral theses, published in academic
journals, and presented at international workshops and conferences. We nurture researchers who can apply their knowledge
to benefit society and who have a broad perspective and an international mindset.

| BYHEN RUTFENREEY | THMRD EXTHER
Graduate School of Science Graduate School of Engineering Graduate School of Environmental Studies
Division of Particle and Astrophysical Science Department of Electrical Engineering Department of Earth and Environmental Sciences

- ARBERERE (AM) - FEHEBHER - RRFE

| RIBFWRH HREREER

Atmospheric and Environmental Science (AM) Space Observation Meteorology
- FHZEEYEZER (SSp) - FHIBRAE - BRI

Space Science-Experiment (SSg) Space Information Engineering Cloud and Precipitation Sciences
- KEFHEEREYES (SS7) - R&REE

Solar and Space Physics — Theory (SSy) Atmospheric Chemistry
- FHEYEZ (CR) KX KRS

Cosmic-Ray Physics (CR) Hydroclimatology
- RGBT SXYEF (SW) - BER
Heliospheric Plasma Physics (SW) Oceanography

- HuIRsEF
Chronology and Natural History

it & DEE Outreach Activities

AP (S, — M@ - F OHEIE AREAR. HARECHEBEROERD E R & OFEEZR D MIREIICED BATWE T,
The institute holds a variety of outreach events and activities such as open campus, publishing comics and booklets, visiting
lectures, and public lectures.

| —i%EIFAF Public outreach publications

ROLSEMFZERL. —MICEHEITDEEBIHARAAI TN THERREULTVET,

We published outreach booklet and comic series, which are available as printed matter or
PDF editions on the ISEE website.

o Te.50 73 ¥J—X "50 Whys" booklet series

INENOT—YTLE0 D TatE) 2ZF, QRATKTTFH « KEHNSHIRAR. HIKNEETZH®
BERS i)

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 TRATREI? ¥')—X "Whatis -+ 1?" comic series

R0y —X ER2TEE Scientific Committee on Solar-Terrestrial Physics (SCOSTEP)
=8 UHARBROMICEAAFREBEREENDBRIEATNET,

A science comic series. Translations to English, French, and lItalian are ongoing by Scientific
Committee on Solar-Terrestrial Physics (SCOSTEP).

| AREO—IRARPHAIRELZE  Open House and Visiting Lectures

ZHEXRE T&2RR FERRMREZARLET, AHEMTCERIFTDOS 50 EE kR,
REFEAZE, BRSEEXNT CFHMIKREOMREZMRICODDPIERATHITEN.
BONPER THAREEZRBLTVED,

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 . a4 s e Uicihiass,
lectures are often held at local schools. Hands-on lecture for school pupils.
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BIFRE Vice Directors

EAEHZEARFT

Research Divisions

REBTIRE SRAKHFE

Integrated Studies

F AR FTER

Research

KEGEITE FRAEMES

Heliospheric Research Chronological Research

BRI
lonospheric and Magnetoshperic Research

1949 F (BH124%) 58 May, 1949

| BEBERZOMBRERTE U CEREMZATE I
: Research Institute of Atmospherics, Nagoya :
* University was established.

: 1958 £ (BB 33 ) 48 April, 1958

L A HEBEAYESINWE TR EEMARER
- avi :
: Cosmic-ray Research Laboratory, Faculty of :
: Science, Nagoya University was established.

NG HERERIS ST

Solar-Terrestrial Environment Laboratory

1990 F (FRK24) 6 A June, 1990

FIF) ZRL

was established.
1995 & (ERL7 ) 48 April, 1995
HEEAIERE Y 7 —DFE

Processing was organized.

2003 £ (*FEX 154F) 4B April, 2003
EERIERRIFTD S R

The Rikubetsu Observatory was organized.
2004 %= (*FRL 16 4E) 4 A April, 2004
IAZANR—ZAMER LY T —DFE

The Geospace Research Center was established.
2006 & (*FE 184) 3 A March, 2006
HRFAAERERILF v >/ RICBER

Laboratory was relocated to the Higashiyama
Campus.

2010 % (Rt 22%) 48 April, 2010

HEFIF - HEAFTHLRICRE
Approved as one of the Joint Usage/Research

/Centers.

2015 & (ER27 %) 108

REigE T B A RS

Cosmic-Ray Research Land-Ocean Ecosysytem Research

BT & PSRBT & 2B - 7

AU, BEHERZAGHIRREHANR (2EHR :

) ) - 1993 F (FERL5%) 48 April, 1993
The Solar-Terrestrial Environment Laboratory (STEL) 2ERASASKERSFE (SELEFE)
e |

: The Institute for Hydrospheric-Atmospheric
: Sciences (IHAS), Nagoya University was organized.
The Center for Joint Observations and Data :

1 # Organization

Fif & Director

e
Faculty Council

EERER
Advisory Board

HEFA - HERREES
Collaborative Research

Committee

MEEEEEmEE > 7 — HERSF—TH1 Ty 25— MiEFR R AteEE > 7 —

Center for International
Collaborative Research

Center for Integrated Data Science

Center for Orbital and Suborbital
Observations

FEETHIFT  Moshiri Observatory
PERIERBIFT  Rikubetsu Observatory

Meteorological and Atmospheric

EHEUAIFT  Fuji Observatory
EIREEEIFT  Kagoshima Observatory

8 & History

11957 & (BBM324) 48 April, 1957

| BEBERFEREE R E R A TR & 5L

* The Water Research Laboratory, Faculty of Science,
: Nagoya University was established.

19734 (BAI484E) OF September, 1973
| REEREKBERIEERT I SHE

The Water Research Institute (WRI), Nagoya

* University was organized.

B ERHE > 5 —

Hydrospheric Atmospheric Research Center (HyARC)

2001 £ (FEL 134) 4 B April, 2001
EHEBRFRIKBRIPRRRO—EZ Bk & U
THBROKBRIAR EY 5 —2RE

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

20104 (FR224) 48 April, 2010
HEFIRA - HEFFRSICEE

Approved as one of the Joint Usage/Research
Centers.

- 1981 & (FBM56 &) 2 A February, 1981
CRRBRETAY N —TREEVY—DAEELT
L RARHREAEE E RE

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

© 1982 F (BB 57 ) 38 March, 1982

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

1987 & (BM624) 1A January,1987

S YT NOVIREEENE 1 SHEOFREE
- TR

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

S 1990 (ER24) 6 H June, 1990

ZHEXRPHOARERMATRE Y 5 -1 5HE

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

- 1997 £ (PR 9 %) 3 A March, 1997

S Y YT hOVINRREENME 2 SHORET T
1997 The Tandetron AMS machine No. 2 was newly
. introduced.

FRAEBEMELY T —
The Nagoya University Center for Chronological Research

2000 £ (FRX 124) 4 A  April, 2000
EHERFFERNEERMER Y & —DHEIC &
D, BHERZFERUERSHEE Y ¥ —DEE,
CHME &£RAIEEXBEZBFBL OBHRL. EF
[l

The Nagoya University Center for Chronological
Research was organized. 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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HlF v V/CAME Higashiyama Campus Map

T 464-8601 ZHEMTEXTER

EEERZFEMIKRIEMEANR MRAERE 1. 1)

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

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

@t FHRAEIR TRHEKRSE) BRTE 2, 3FRONSESH 152 XF b THEILR SRILUAR, SRTEI 4 FBHONSTESK 1569
(RILAERD S HHU DIHE > FRIICREE L < SHEREEWL)
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).
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For Subway Higashiyama Line Higashiyama Koen stn.
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Institute for Space-Earth Environmental Research
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Central Japan International l\?gtgtsu.un)e Station Subway Meijo Line counter clockwise (21 min.) Dg%(;yki
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Institute for
Space—Earth
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Research
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