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The Research Institute for Applied Mechanics (RIAM)
conducts researches about mechanics and its applications
related to scientifically important problems to be solved
for the modern society. RIAM has been recognized to
play a leading role to advance the fields of the Earth
environmental science and energy by the international
communities.

RIAM originated in 1951 by merging Research Institute for
Fluid Engineering founded in 1942 and Research Institute
for Elasticity Engineering founded in 1943. Main scopes of
RIAM were to proceed fluid mechanics and mechanics of
elasticity at that time. After several re-organizations, RIAM
has its current form in 2022. RIAM consists of three divisions
and four research centers. The three divisions (Division of
Nuclear Fusion Dynamics, Division of Renewable Energy
Dynamics and Division of Earth Environment Dynamics) are
devoting to creation of academic basis. The four research
centers (Advanced Fusion Research Center, Renewable
Energy Center, Center for Oceanic and Atmospheric
Research and Center for Ocean Plastic Studies as our
first international research base) are devoted to practical
applications of the academic basis.

RIAM conducts basic researches, application studies and
large research projects in the fields of the nuclear fusion
dynamics/plasma physics, renewable energy dynamics
and earth environment dynamics where science and
engineering are integrated. In addition, RIAM has been
promoting the international and domestic collaborative
activities as the inter-university joint-research institute. We
offer several experimental facilities as well as skills about
sensing, satellite analyses, numerical models, and super
computer.

Members of RIAM participate in the education through
the Interdisciplinary Graduate School of Engineering
Sciences and the Graduate School of Engineering, Kyushu
University in order to produce next-generation young
scientists.

RIAM will conduct the research activities as a leading
international research institute in collaboration with
domestic and international institutes and universities to
tackle the important issues.
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Ocean Circulation Dynamics
BEVE— PV
Ocean Remote Sensing
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Atmospheric Dynamics
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et 2 —

Renewable Energy Center

BHFBERRIRIVF—TIF

Marine Renewable Energy Engineering

BAARRTX/VF—EESTA
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Ocean Plastic Monitoring and Modeling

B RE R BT

Assessment on Ocean Plastic Influences
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Advanced Fusion Research Center

Atmospheric Radiation Renewable Energy Integrated Utilization i Aty o — N
_ . ”;$J:EUJ T ?\) % :F - jj ? ﬁas'?najosgeie?foirg;:tle:ag;—state Operation
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Plasma and Turbulence Experiment

e Ial—3y

Nuclear Fusion Simulation

EEEFY Y

Ocean Modeling

S

Plasma Control for Steady-state Operation

BRT S AT REREM

Boundary Plasma Experiment and Analysis

B 7o AE ‘ TS A BHETS
Theoretical Plasma Physics Technical Service Division Plasma Wave Science and Engineering
75 ARKEEEIER BRIEH| AT IE /o AEHA

Plasma Surface Interaction
Advanced Nuclear Material
FFH TS AINZFE
Non-Equilibrium Plasma Dynamics

FeEELREE A

Field Diagnostics for Plasma Turbulence

C— L7538

Advanced Beam Diagnostics for Plasma Turbulence

Environment Utilization Technical Section
RSB FHATEE

Atmosphere Ocean Technical Section
REEHATIE

Nuclear Fusion Technical Section

High Temperature Plasma Diagnostics

=R 7 7 AREE/ER

Plasma-Wall Interaction for Steady-state Operation

BRT > X< - JFEETH

Science and Engineering of Edge Plasma and

Reactor Materials
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Division of Renewable Energy Dynamics

Division of Earth Environment Dynamics
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Division Director
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Ocean Remote Sensing
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YAMAMOTO Masaru
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Associate Professor
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Atmospheric Radiation
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Associate Professor
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Computational Fluid Dynamics HU Changhong Professor HALAWA Amr
4 B Section # 1% Professor / HHEFZ Associate Professor B #{ Assistant Professor
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Research Professor

RE ES

UNO Itsushi
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Division of Nuclear Fusion Dynamics

2023 4 B 1 BT
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Plasma and Turbulence Experiment R Distinguished HASEGAWA Makoto
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Advanced Nuclear Material WATANABE Hideo Associate Professor
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Non-Equilibrium Plasma Dynamics MOON Chanho Associate Professor
TR
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Professor
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Field Diagnostics for Plasma Turbulence mEEE MR
TOKUZAWA Tokihiko Associate Professor
E—LT>XTE >
Advanced Beam Diagnostics for A Professor SHIMIZU Akihiro
Plasma Turbulence
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Center for Oceanic and Atmospheric Research

Center for Ocean Plastic Studies

Advanced Fusion Research Center
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Director of the Center
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Ocean Processes
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Associate Professor
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Boundary Plasma Experiment and
Analysis
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Professor

=85 o BE () Vet 7y B

Iﬁlm707 XVEJE_FH'FFE =7 %D'fi Associate Professor

AR7Z AT < [AHETE

COIS ¥/ S

Associate Professor

Renewable Energy Center

Technical Service Division

2023F 481 88R%E

4 B Section # #2 Professor / HEEIE Associate Professor B # Assistant Professor
N FHEHAHRIE
%IJ %;ﬁ Resea’rch Assiiate Professor
BEBERRETIXIVE-TI% Director of the Center LIU Yingyi B E—
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Marine Renewable Energy tH Professor WATANABE Koichi
Engineering HU Changhong I B
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Renewable Energy Integrated YOSHIDA Shigeo  Frofessor
Utilization 8
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Associate Professor

Offshore Wind Energy Dynamics UCHIDA Takanori
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— N v FaEE
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Environment Utilization Technical
Section

(BIE) Unit Head
L

NAKANO Satoshi
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A EFRME ISHII Daisuke YUFU Kei Joshiro yosuke
Atmosphere Ocean Technical
Section
2GR
MIYACHTI Yukino
(f2E) Section Head | N - - .
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Renewable Energy Materials Engineering

Professor KANGAWA Yoshihiro

Assistant Professor KUSABA Akira

Al - AT RCEHT MR LA

Material development for renewable energy & power conversion systems

Iilb#‘—ﬁﬂIﬁﬁﬁﬂi\ &
BT 2P 2T LB LD
BAZH 2T LT B [
(LML) OEEET>TNET, =
(ML, 2014 5/ — N LRSS
DBENE &5 EE - (6 LED Ot
HELTHBNTOETA, BETHE
DIEBE/ T — 731 ASEH R TN
TOET. FFRSH TR, 7131 R
OB L SRR AR - RO
EHSHELTVET.
1) BFRICES CEREFEEDEE
SEAEROMER
) FEEITE 2TV vIVREICHITEAR
SR AMMEORE (FOE - AT+
TA4TR)
3) AIN B B DS R E e DRI

@ enewable Energy Material
Engineering(REME) Section is
dedicated to material development for
renewable energy and power conversion
systems. lll-Nitride semiconductors, such
as AIN, GaN, InN and their alloys, are
candidate materials for those systems
according to their superior material
properties. Our section is supporting
the device-grade material development
from both theoretical and experimental
viewpoints.

1) Development of ab initio-based approach:
prediction of surface phase diagram

2) Investigation of impurity incorporation
mechanism during semiconductor epitaxy
(process informatics)

3) Development of solid source solution
growth (3SG) technique for AIN bulk
growth

P~ -
N
HWAER (10-10)GaN RED (L) RFEE (AIER) (F) SFEESH (REX)

Top) Stable structure of vicinal GaN(10-10) surface (side view), and (Bottom) corresponding electron density (bird’s eye
view).

08

NT—EY 21— IVOEERHENT—H AV V8%
HME T BEEREB L /T — 1 1 7L BOBEEIRE
ZHEY BT WEME

Power cycle tester for power module evaluations
and scanning acoustic microscopy for observation of
junction condition after power cycle degradation.

500 pm “ Black body radiation

Il AL ERBRRRICE T BRERAMLED T

In situ observations of solution growth process of a lll-
DIFEREE

nitride semiconductor

Energy Conversion Engineering

Professor SAITO Wataru

AT 3V F — ORI L BB D BIYE

High-efficient electric power conversion technologies of natural power sources

FIVF TR TZSEH TR B

FHRORFICEIT TREBAT
FIVF—%ERT BcHDMENGTE
EMBRIMOFEKEZT S LT, FlcizE
haxy b=V DREZBIELTVETY,
Flo, BEARIRINF-TRELLE
NEBHRICEIRT /T —FEETN
A ADEFE. GOTIKEARY bT—7
ICEFRIEND/INT—EY 21— )L DOEHEEE
LIcBI T 2RRFICEIBATHET,
1) FAR/NT — 38R T\ RDFEF
2) INT—¥8KA 2T )T T MR
firDFAFE
3) SHEENT —FEEKEY 1 - )VERIL
Rt DRFE

nergy Conversion Engineering
Section is aiming to develop the
high-efficient electric power converting
technologies of various natural power
sources for low carbon society and aims
to create a new electric energy network.
This section studies to develop mainly
power semiconductor devices for high-
efficient conversion of electric power
generated by renewable energy and high
functional power modules connecting to
the electric energy network.
1) Novel power semiconductor devices
2) Intelligent control technologies of power
semiconductor devices
3) Integrated technologies of high functional
power modules

INT—HEERTINA X &
NT—FEVa—)b
Power Semiconductor
Devices and Power Module

BRI R F—OBIAAZRRT HEEH
Electric Power Conversion for Usage of Renewable Energy

-1
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Renewable Energy System Engineering

Professor NISHIZAWA Shin-ichi

FIRZ IV F— AR DIz )—> L7 fua= 7 A

New green electronics for green society

( IXNE—VRFLISRET
i, BAETAET 2L — ORE

EA BRIEEERD S 0T E—EE U 7o
BEDAHMLY RILHHDET. FILL
ILYMAZIREZDIRTL (F)—
VILYMOZVR) ORBEEBEELT.
LUTFOREEED TNEET,

1) TEAR/NT —FINA R & F DHEF
B EREE~TOEX~TINAR)

2) KNI —IL Y FOZI RV RT
PN=EESE )

3) IERNT—IL Y bOZIRV AT
LER LR

4) RERNT—I LY bOZ o XEFE .
ERETHAT

5 HIXIVF—T )y REZZZEHE
Y 2T LB KOS

enewable Energy System
Engineering Section is aiming to
open the window towards Green Society.
With mega-trends, 1) renewable energy
usages, 2) loT, 3) e-mobility and so on, the
following topics are carried on as new/
advanced PE system (Green Electronics).
1) Future Power Devices and Semiconductor
Materials
2) Advanced Passive Components
3) Advanced Integration Technology for
Future PE System
4) Reliability Science and Design Technology
for Future PE System
5) Advanced PE System for Future Energy
Grids

SEFEAT =Tl PR T A AT E
Ubiquitous PE system

System

FINAL R
Device

Ya—JL

Module

7

Material

Semiconductor

Bioenergy Engineering

BTV F— D L EMGH]

Associate Professor TODO Mitsugu

Engineering application of bioenergy

BLRIVF—IERF T EE
IZHB BIEFEN TR VF— D
HIRIVF—ICEBREINDEAHZXLD
R, EHIRIVF—EFABLET/NA
ADREFE. NMEOEHHEWVWTEELRR
B &IBS B NFHEEICRET 2HZRIC
BUBATWET, Fic. DEHBERICS
B3I RIVF—EBREBOET ILEED
HEERN Y I N7 IF 1T —2D
M. BKEMBEEREERELN\ FOSIL
BHORKE. BLUBHERE. ERIEE
HfE. KBEBBIEREZICREAYT 55D
NFEMEEE T D A H = X L#EBRICELY
HATHET,
1) iPS MRE R OB MR E AL /N1 7
TOF1IT— 2R
2) DR D REBIMREI B S A SCIh T B
RIVF R — VSR E T IVDIEE
3) HEMBPEERERE Lic/\ FO45)VES
F%
4) BRR CTEREMAB LIS - BE0E
& & NI HRE D RIRIE DFRER
5 BENARA VTSV B - EEDA
PRI
6) BHEREICLZ2BHREETZHET S
BERAY AT LR

a8

@ ioenergy Engineering Section
is aiming to clarify the energy
conversion mechanisms from chemical
to mechanical energy in biological cells
and tissues, and to develop bio-devices
using such biological energy conversion
mechanisms. Mechanical functions of bone
and joints also try to be characterized.
Based on these objectives, cardiomyocytes
and cardiac tissues are used to develop
bio-actuators and clarify the energy
conversion mechanism. Furthermore,
the polymer hydrogel battery has been
developed based on the mechanism of
electroplax cells. Mechanisms of reduction
of mechanical functions of bone and joints
due to orthopaedic diseases are also trying
to be understood by using CT-image based
computational mechanics.

1) Bio-actuators using iPS cells derived
cardiomyocytes

2) Multi-scale theoretical modeling of pulsation
behavior of cardiac tissues

3) Polymer hydrogel batteries imitating
electroplax cells and tissues

4) Relationship between micro-structures and
mechanical functions of bone and joints

5) Mechanical interactions between orthopaedic
implants and bone/joints

6) Prediction system of bone strength reduction
by CT-image based FEM

&

Displacement, x fm
a 8 B

I Vo 130-185 mV I

Time, 1/ 5

iPS DERF 21— 7 LB
iPS cardiac tube and flow property

BEIC L B BBIEDE(L E EEH
Structure of femoral necrosis and deformation behavior

INAHZAT 1y ) BHOEBMER
Basic concept of bio-mimetic electric cell

BBEERAOBR - BRESMH
Organic/inorganic composite materials for bone

Computational Fluid Dynamics

Professor HU Changhong

Assistant Professor HALAWA Amr

B 2R O ks CFD VLN — DR

Development of high-fidelity CFD solver for complex multiphase flows

EREHFFHMARMIITIE. £
BAOF PO ARG EAR TR

BRGEAEORRICK VEMEZER
BRI - EEE AT A DR R Z
BiELT. SEOFEH/N—FT7I70D
HBEAAMERBL BRI HEEE
I B CFD VILNN—DBRICEET S
MEET>TWS, REUTDT—XIT
BJIAA TS,

1) EMLZIRREEICET 258E CFD
VI al—v 3 Ui

2) (FD Y2 al—y a3 VICHWEBEOR
FARTAE]

3) RIFEPRFRIVY R VEICK BEM
FARROBRREETEICRT 2%

omputational Fluid Dynamics

(CFD) Laboratory is dedicated to
the development of high fidelity
multiphase simulation tools with extreme
scalability. The developed tools target
challenging flow phenomena such as
complicated fluid-structure interaction
problems using the state of the art CFD
technologies. Currently, the following
three development tracks are considered.
1) High-precision CFD simulation technology
for complex multiphase flow problems
2) Utilize the power of machine learning to
improve conventional CFD method and develop
new numerical schemes
3) Towards extreme high-resolution CFD
simulation by using particle method,
Lattice Boltzmann method, etc.

e ety
% 0 & e Ba B8 Be @
— e

FRZ—E> D CFD : OpenFOAM [T KB BHA —C Y DEREETE (), BFRIVYIVEILLSERT 7—LDX

REHE (B

CFD simulation of tidal current turbine: High-resolution simulation of single turbine by OpenFOAM (left), large-scale
simulation of tidal current farm by lattice Boltzmann method (right)

Re =2 x10°

Re = 5 % 10°

FRIZICEB LA — « TAS—AREDHEY S 1 BFRIVY I VIEICLBERE Y OFNIZICET S DNS (1§
L—3v FHE12460).

Rayleigh-Taylor instability by Flux Reconstruction Direct numerical simulation by lattice Boltzmann method on
method uniform flow past a sphere (mesh number ~ 1.2 billion)
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Ocean-Atmosphere Interaction

Professor TOKINAGA Hiroki Assistant Professor TSUJI Hidekazu

Assistant Professor MORI Masato

HhBRTIRAL & KU TS B9 % % )1 A0t sE

Talb—varvERENICAVWT. '7
7 HEROE L HECRBE(C DR BT
P, 2 - PRRERICSIF S RRBHE
BEEBICOVWT. JUENENERDS
MELTVETY, &£ tlBlIcEIT2
KRN | SR TR VT HORE
[RICET HARLITOTCVET.

impact of global warming on the East
Asian climate and clarify the mechanisms
for ocean-atmosphere interaction
over the tropics and extratropics by
synthesizing historical observations
and climate model simulations. We also
investigate the influence of Arctic sea ice
melt on the extreme weather events over

Atmospheric Physics

Distinguished OKAMOTO Hajime
Professor

TO2T54TVE— MRy IY FIT& BRI

T RBRVATLICBIFREEITEY
IVDFEL KBS & KBERICDNTE
BB EZBNELTVEY, TDE
WD, BEL—ERSA DT VT«
T EEHR LHEEFEEEEL.
TREOBTFELH LORAKIEE DR
ICRWEATVEY, AREBEELTR

clouds and aerosols to improve
understanding of their radiative impacts
and water cycle in the Earth’ s climate. We
play active roles in international satellite
missions, in the development of retrieval
algorithms and new observing system for
active sensors including cloud profiling
radar/lidar. The main research topics

Atmospheric Environment Modeling

Professor YUMIMOTO Keiya

Assistant Professor HARA Yukari

BUiiE 7V &bl @i U 7 RXBRBIEE

RENDARREE - KLETXEE
DEPZEITOTCVEY, RFOHEHA
FRATOM D BRI R &E I L IR
Eyzalb—YarvEzEREL. KRR
REEDFA - MY R T LEHEIIS
BIcDICHRZEDTEY . UTDT—
RICHYEATOET,

E

gE Climate dynamics research on global warming and ocean-atmosphere interactions Application of active remote sensing for atmos  pheric physics research Research on atmospheric environment by integrating numerical models and observations

=]

is

2p

gi S[UBHHEEERESE L. BRlT cean-Atmosphere Interaction SESFHTIE. EPI77OVIV tmospheric Physics Section SREETVVISHF TR B tmospheric Environment
§_ —APREBEETIVICK D EEY Section aims to evaluate the DYE—rEIVHITEDON focuses on remote sensing of I EFINE LT PM2.5 5L Modeling Section is focused on

dynamics of atmospheric environment
and transport process of air pollutants.
Their synthesis numerical models are
developed and the system for predicting
and estimating atmospheric environment
is constructed. Our principal research
themes are:

1) Analysis of atmospheric environment

DE7ITHERDE LEHREBLD par ad, ROLSBLLDHBY ET, o de. DBEYS1L—Y 3 ICEBAEEE  ith mumerical simulatior
2 il 1) Evaluation of the global warming impacts ) BEEHEL—F - SAAICLBZED 1) Analyses of cloud macroscale and BAEREH 2) Observational studies of atmospheric
2) BEE B LUFRERICHIT 2 ARE on East Asian climate LR & IR D RRRR microphysical properties from satellite 2) RHFOEE - M FERAIFEZFER L aerosol based on space- and ground-based

FHEEVER

3) Lk EB L BEETRR

4) BEAKBEGEERRHE|ERTTK
KrLaxvvay

January 12, 2019

ATHEMEA LTIV =—Z 38R

2) Ocean-atmosphere interaction over the
tropics and extratropics

3) Arctic sea ice variability and extreme
weather events

4) Atmospheric teleconnections triggered
by the tropical ocean atmosphere coupling

25 35
September sea ice concentration (%)

BBV 2 9 BOBKBHEEDEL

FRERFEDELWVREBREIRZA2019F 1812 1988 &F (AX) & 2020 & (AR) DLH®
HOE R Changes in sea ice concentration in the Arctic in September

El Nifio event, captured by satellite
Image on January 12,2019 capturing a significant
warming of the equatorial Pacific

Comparison between 1988 (left figure) and 2020 (right figure)

2) A RZICEBITT7 AV VRO
JWEETIVITHBIFRELI 7OV ILD
BHIRMDRAE

4) FFROGESTEDOHEHE

5) FEERFE ML F D RELIBIZD I

00 01 02 03 04 05 06 07
AOT

I7OVIVPEDRIK 3 RIS RO | 514
£BHI70OYV)UEMEDHE (£) Py T5—EL—4IC

remote sensing

2) Analyses of radiative properties of aerosols
from lidar

3) Evaluation of numerical models

4) Planning future satellite missions

5) Light scattering by non-spherical particles

EEEER Y TS —EL—2APENRES
1 A % # 8 9 % Earth Clouds, Aerosols and
Radiation Explorer (EarthCARE) B2 v/ 3
DO (1 A—2 L ESA IR

(Leading the next generation Japan/Europe
Earth Clouds, Aerosols and Radiation
Explorer” EarthCARE” satellite Mission
Image:ESA)

6 -5

4 3 2 -
Doppler veloity [ms]

(Advanced research on global three - dimensional
properties of aerosols and cloud internal structures with

RSHAT (T770Y)0) DOENREMSE

3) TR EMLEERICE DT BRI S B>
Talb—YavERETERMRE (T -
BRHEWHEST - BTG L)

observations

3) Integration studies of observations and
numerical model through data assimilation
technique.

7

SE BOE BSE BOE B5E 2005
ik Colors: Srbome dust  tan-beown Colon: clouds

TOE
nagent-;

BYUSIAVBILBTEAR NAE—HESR
B(F) EETIVICKEDBER (B)
Satellite-observed and simulated “Dust vortex”
phenomena in the Taklimakan

|| | Cratani et al, (2014)

| | u

{l oo
PC1

|
:| | ECLIPSE version 5
CLE

|
|
] | Venkataraman o al. {2018)

'iAREF

MIT

52
53

FEB KUA > FORRIBCHEE S OHR & RRFRA—EEHA
T—REBEETINERHEDE DT ETRIUERMEDOHHED
HEEITO>TWVD

Future perspectives for NOx emission over China and India for

scenarios reported in the literature and our inverse estimations

ZRRIAI—ICEBATREORA—IT
OV )L DIBEAHOEGERZIT> TS

temporal of air pollutions

wi/o assimilation

Assimilated

Himawari-8 &

T REESKBEROE DY 8 SOEAT—2 &AW RILFAIE
B2 -t EHAT -2 EBEETIVICALT 2T & TFAKE
We operate an advanced lidar to capture Dl E

ERMERERDHET BT 2y FORRETOTLS

Aerosol assimilation/forecasting experiment with Himawari-8

L 2ENTIEEDREN (B) lidar and Doppler Cloud Radar) (new-generation geostationary meteorological satellite)
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Observational Physical Oceanography

Associate Professor SENJYU Tomoharu

W7 V7 il & Z OO EREE I 9 5 Bl pEE

Experimental research on environmental changes in the coastal and marginal seas in the East Asian region

FHERITS T ClE. B0EYA

B S IR RO RS
DIERAY®. [UREZHPARFEEHNINS
DEFICEZDEEICODVTOMER
FToTVEY, ZDfedlc, BEITES
Nfe7—2DEFITNA T, BAMER
OB IRIGEAID. BR T 1 RE R,
EHREMICEE LB LI L 5B
ROREZRU VI ERELTVET,
1) BT I T7DB0EKEREEKES
2) HECRB(LPRIREEBDGILE - BF
BOEFREICRITY L
3) FEBTOR - T - HEIDOEAIMIZE

W7 D7D B0EHEROBEIR
Schematic of the circulation in the East Asian seas

ERAZERET (ADCP) DIREBIFERR
Mooring of an acoustic Doppler current profiler (ADCP)

bservational Physical Oceanography

Section is focusing on the physical
mechanism of characteristic phenomena
in the coastal and marginal seas and the
impacts of climate change on these areas.
Not only the analysis of oceanographic
data obtained in a past, but also the
intensive field observations using
various equipments cast from research
vessels, the long-term monitoring of
oceanographic conditions with drifters,
moorings, and equipments mounted on
the voluntary ships have been performed.
1) Ocean circulation and mixing processes
in the East Asian marginal seas
2) Impacts of global warming and climate
change on marine environments of
marginal and coastal seas
3) Experimental research on eddies, flows,
and waves in the deep seas

E’ ‘:- 2815 E
& ]
= 103 2619
w
> 0] q
i il ki s
10 2623 |
0 i
19 T
J
L ] 2631 4
of ]
i J
10 H
: i : P

o

e 5M12 12 14 15 16 17 18 19 20 21 R 1

BAERE CRATNIERNORREZE L
Time series of deep flows observed in the Japan Sea
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ZRES— - SYVBEARQERERS 1

BE R

Acoustic Doppler current meters

Mult-wavelength Mie-Raman scattering lidar
for atmospheric observation

BERBINEER N Y 75 —RmEst
Acoustic Doppler current profiler mounted in the trawl
resistance bottom mount

Ocean Circulation Dynamics

Associate Professor ENDOH Takahiro

G BRm D5k H s U TCALifiR R AL O nisE

Closing ocean circulation through turbulent mixing

HERNEFZHF T BHORE

ABRICREREIND. BFERD
BEPNE—VZERELTVWBREMESR
DEBMZEBELTWVWS, RV TBPH
KRBT EDRT V7 HBILBE L UZT DA
EEiZE RO, oRZEED LIRGH
AEFMGREEEZY) VTR L
IC& Y, BFREREEAMESDRFER R
T—ILDRTY %128 2 HFBEZ R
LTW2, RERVBEATVEHRET —
BN
1) & DAL - RATEZ B LIELR
MRS DERA
2) BEDT T AY X7 =L (10 km i)
RROSBEERE = 2L—23>
W7 V7 BlBETDRFEDRIRE
T 2EERND DEBRNEHFIME
DIETDH B,

BRI RV F—EREHAD e OELFMMEEE 7 0
774 Z— (VMP-250)

Microstructure profiler (VMP-250) for measuring the
dissipation rate of turbulent kinetic energy

cean Circulation Dynamics

Section members pursue research
aiming to quantify turbulent mixing
that determines the strength and
pattern of ocean circulation such as the
Kuroshio and the meridional overturning
circulation. Combining intensive field
observations mainly in the East Asian
marginal and coastal seas with high-
resolution numerical simulations, we
study on the dynamical processes filling
the gap in spatial and temporal scales
between ocean circulation and turbulent
mixing. The current research topics are:
1) Microstructure measurements using
state-of-the-art instruments and analytical
methods
2) High-resolution numerical simulations of
submesoscale (less than 10 km) phenomena
in the ocean
3) Internationally and interdisciplinary
cooperative research on environmental
changes in the East Asian marginal and
coastal seas.

Ry BEMGIR TR N IES —t— FORE
V) kiR

Second-mode nonlinear internal wave train observed
over the shelf break of the East China Sea

5101700
and

—
33837 1079 0 5131 1034 35
dal et

SBIERE £ T Tidal straining |2 S BB R F#XD
=Y IF4¥YIal—Yav

Large eddy simulation of the motion of the suspended
particles associated with tidal straining over a
continental slope
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. Associate Professor ICHIKAWA Kaoru
Ocean Remote Sensing

FED NS R A WSR2 ) ©— b V7 Thadid

Investigating undetected oceanic phenomena with remote sensing

HVE- MY VIRBETIA
[RRT5 % %2 a5 T iR LT

BTBEDARGATIHELGEZAL
fEVE— MYV IOBRAFEDT—
LEMEERREL VS, IhoZz@l
T, BEORBSRATIEIRSTENTE
BOORREDERL. BEETIVTIE
E L TWED o e IBIE D3 H 1THR
ATV S, BHENGET =<

) BERREHOEEEE -2 Y IFiEL

cean Remote Sensing Section aims

to develop new observational
techniques and data analysis methods of
ocean remote sensing, which can provide
repeated synoptic views with high temporal
and spatial resolutions, in order to find out
new phenomena that conventional
observations cannot fully describe, or to
clarify physical mechanisms. Our main
research topics are:
1) Frequent monitoring of the Kuroshio
BDBHIN D ETHER AL D ZIRE variations and their effects in the
DRV IFELADBENDRET surrounding waters
i 2) Wide-coverage observation system
DEYFBEEDBDBICESTEDS with temporally and spatially high-
BSZORS 43 ARAE OD SIS ET R resolutions suitable for Asian Marginal
3) GNSS AMTHEDBA CORSIESER 93

W L UNESEERANE (GNSS-R) (DEI% 3) Develop new observation techniques
EETHD (GNSS-Reflectometry) that uses reflected

GNSS signals at the sea surface.

a)

- 26BN

ot 28K

= e 24N
121E 122E 123 124E 125E

BELHEFTER LILEEL — AL 228 L0 2HLEiEnml (L)

GNSS BRI 2 DiEE RS % U2 GNSS-REHAFEDIEZR (£F) &XIVFIAT2—%ANERG (&)
Surface velocity in the upstream Kuroshio area determined by Japan-Taiwan ocean radars collaborations (top left)
Concept of GNSS-Reflectometry (bottom left) and its usage with UAV (right)

Atmospheric Dynamics

HOBR RS2 K5 D ) A O i

Associate Professor YAMAMOTO Masaru

g1

Research on dynamical processes in Earth’s

[NFERHF TR RENFEE B
WBAT—IV (BFBPRYF8)

SRR Tr—ILDER (IFic. BRE
DFEPEKIRRDNEFE) | © THEKES
DIEHEEREDAKABRPL&IES X
TLLIKISBLTWEY, BAEMITIE.
HERRANZICED BB RERPIRR
MESRYIa1L—Y3>D7—28BIF
ICEDE, LTOBERICET 5MEETo
TWET,

1) BLBNEARALDRRICEZ 1
INT b

2) Kaa N LIc B4 5 B8E0ORE1ER
3) EERGDA—/N\—O—FT—I 3D
pal=a

4) HIBRBUER 2 DA [ ATERDE

and planetary atmospheres

tmospheric Dynamics Section
applies fluid dynamics to
meteorology in marginal and global sea
areas and general circulation of terrestrial
planetary atmospheres. Based on
idealized experiments and meteorological
simulations, we have investigated the
following research topics.
1) Impacts of East Asia marginal seas on
weather in and around Japan
2) Synoptic-scale interaction between
different sea areas via the atmospheric
process
3) Dynamics of Venus super-rotation
4) Dynamics of general circulation of
terrestrial planetary atmospheres

EHERI-ERE

DFEE
— LR
EHEZZIT-EK g

mLE
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2= 1]
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SEWBDOHIERER
Numerical experiment of Venus polar vortex
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DOWREHL ﬂ >

BFEINE  g@EAE

BAMRAR—Y I8

AREN LI R52BHEOEEER
Interaction between different sea areas

Atmospheric Radiation

Associate Professor SATO Kaori

RABEGHBFEIZE & fE B T D B JE

Atmospheric radiation and satellite remote sensing

SRS SE TR, EENrS Y
BEICBMERE - ARRER

B OmRSHCBEE L e Z ERELBIZ DS
ZIToCVWEY, BEEHEICKRELTRE
PIRIBIRE T IV DREFZEITL. HIRERR
BEDOESEBITRM DR - REEICELY
BATWEY, BAICE DV MREE
2. BELLEDSHEANDRRIBIEP
£ - K - B EFRARZEDH TOE
Y. Ffe. BBFEI v 3 v OREY
47 FERETOTVETY,

1) & B2 BT HERAVEAR

2) FEESHEARINORHE EBE

3) tiRMENEIE. MHZ L. E - K- TREHE
EfFRAR

tmospheric Radiation Section

conducts research to advance
fundamental understanding of
the physical processes involved in
atmospheric radiation: the development
of theoretical models for efficient
and quantitative analysis of the time
dependent multiple scattering irradiance,
development of remote sensing inversion
methodologies for Earth observing
satellites in the ultraviolet to millimeter
wavelength region, and investigation of
the coupling of radiation with surface-
atmosphere and cloud-precipitation
related processes based on global
observation.
1) Theoretical research related to atmospheric
radiation
2) Development of satellite remote sensing
inversion methodologies and data products
3) Surface and cloud-precipitation- radiation
interactions

SIREACED ER@mBRE—
E - BK—EEEER
Coupling of radiation with
surface-atmosphere and cloud-
precipitation related processes
based on global observation
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Distinguished - pjjISAWA Akihide - Assistan Professor HASEGAWA Makoto
rofessor

Professor KASUYA Naohiro Associate Professor KOSUGA Yusuke

Plasma and Turbulence Experiment Nuclear Fusion Simulation Theoretical Plasma Physics

Assistant Professor QHSAWA Kazuhito Assistant Professor NISHIZAWA Takashi

BIGHE 7 VAR & RRUEAN O PR

Challenge for unresolved problems via theoretical models

TIARGRBLTEIES I al—ay

Simulation research on plasma turbulence and transport

7 5 A AL DS IK & BERETEBIRER D PR

Search for structure formation and function development mechanism of plasma turbulence

w75 ATMERBRBE TIE. IE
TEHRWEZE LT, KREPFE

EXRAMERFZOEREROERZ5X25

. I%bB5 [HRiE] OREPER
DERICDOBEHNVET, [REOME] %=
BRIBEEDIC,

BAZIEET 2 DI RGEWERES
FELTEANZORIMRICAIELE T,
AMRZEICIE 2 DDOEELGRREBD
HY. BT A DBER M & HEEFR

< lasma and Turbulence Experiment
Section has high academic interests

and wide applications, as physics of a system

formation and functional expression is
equivalent to pursuing the principle of
how a system with infinite degrees of
freedom develops, or the principle or the
law of ‘Panta Rhei’ . This is the one of the
two props to understand the nature in
addition to searching the elemental particles.

In our laboratory, we study the turbulent

MEYIalb—YarvaBu T
To2ARERBSLUEEY I 2
L—2 3 VR %EE C TS LA 7

RIZDHLVEERERET 2, ZElE
TS AR DEXEBBEICDOWVT. FOT>
AR, BT SRR, BAIN—2, JpEE
REOZEEZZEKR L. ZhS5iEE
BEHE LIEBBRTZXT0EERE
MR BB REGZMEIFY I 2
L—2DR\[EHES, RBR-VIa1L—

uclear Fusion Simulation Section
is contributing to development of
the understanding of magnetically

the new methodology for clarifying the
plasma turbulence. As for the transport
problems in nuclear fusion reactors
the ultimate purpose is to establish
the self-consistent scheme to obtain
temporal evolutions of burning plasmas
by a unified system of core, periphery,
divertor, and wall-interacting plasmas.

T ATESE T BEHS
B THD T XRICET DIERM
REHELTVWEY, 7 AIHICER

TVWEY, BRIE TS AIPRERRIC
B HRBREEICHE L TWET,

heoretical Plasma Physics
Section aims to understand the
behavior of plasmas, especially those

§§ O & BV E RS RE A & DR ZRiE1 far from equilibrium in order to provide SATOSESHERICEHT 2, 75X confined plasmas by simulation PHEARETEIAH LD, Fh5 in the turbulent state. We develop
£ E CF. ARTS R A HED A2 4 fundamental understandings to controlled TEHARERE TS ATEARY I 1L — re.searches. Turbulence ﬁel‘d data 9btained Bt fe S TS S HSE - FHT 2 E mathematical model.s.to‘ describe the
g 7 ZERET IMEERE TS & 1. B nuclear fusion, the nature a.nd the universe. U BERIRIET — & 5B & with expgrlmehts an'd simulations are SEFLOELERELET, BRAES nonllnearan'd nf)negumbrlum fe'ature‘of
g éf RS A AR M E D RARE L T < The research on the mechanisms of structural CHBEE2 T, 75 XRAAER comparatively investigated to develop LD EBRHRRET <> U T & RN (TS plasmas. Validation, in collaboration with

the experimental groups here, is also a
focus of our group. We also challenge
unresolved problems inmagnetic
fusion confinement and astrophysical
phenomena.

BOS2BEERLTWET, FESS plasmas in two principal experimental devices yayv-BHRESSLESECEY. 7 With an integrating research method Gradient Turbulence NL drive Setc:ondary
T —DEA AV E—LTO—THEED equipped with advanced diagnostic systems SATHEARETILF RS —) - <L of experiment, simulation and theory, patiems
BeEEhE A B N TELAA 3 Yoyl ERE) such as tomography and heavy ion beam FT 4Dy s ADBEO T CRET 2. PhYSICS of pla'sma turbu!ence is PUfSUij n —p | Ot
L. Bie7S X< PANTA Tl sch|c A probes. In a linear device named PANTA, we in a modern view of multi-scale and multi- —
S — N investigate elemental processes occurrin hysics. drive
La%BRE. F—35 XTS5 X< PLATO Investia entaip , g phy Zonatflow
BT RELRDBE & KB, 7 LT in turbulence, while in a torus device named i A
- R s PLATO, we investigate roles of symmetry - /
HIMEDBND R T RAEBRLET . breaking in turbulence, as well as turbulence = / .
= 3 — T ShA AT ([~ £ -
TS5 LR ERRMEMEICE T SKME localization and globality. The studies provide ot ’;' o G
REEPBRRICE T HRANDOERP R fundamental understandings of unsolved _ - PG ;:,c/
1T EGHEDHIBERDERBICE AN problems in nuclear fusion research as well :ETJI’Rad' V(U" — L ’
BREELES5 LET, as long-standing phenomena in flows and model T _
magnetic field generation like dynamo. ot drive ol
« B _ 01da
“ EE St E BATIEELC & MR ABEOBAORRE
~ LLé ca]cu]aﬁon generaﬁ{)n election of nonlinear flows by parallel flows
EQO -
g B{EDH
. . | numerical 4 x10® PVG
i (k) measurement measurement
2
%3 ﬁgtﬁ— > 0
el analysis “ S
N ; - ' & —Tatal
- B (1) = FHRID®ER -1 — v Vi
: - — i
B8 75 X< PANTA TORK N ES S 74— TR F—5RTSATEE PLATO s =3 dlSCOVGI‘_V v
J1%:5) Q) b T ~N J S mETE | S K T7AYV b= R = -
CESSIAN 1) RizE b5 RB LA T 5 XY DREAEEHRT Al —2E 0 02 04 06 08 1 0 02 04 06 08
Time evolution of (a) linear argon plasma emission ) C t fT bl]l Th - M Radius
(b) fluctuation spectrum and (c) fluctuation spectrum Torus plasma equipment PLATO : _
obtaitlf]ec;jb); turbulencue tomographl;/ wlilthllinear pIasL:na He Lijnvestigates L‘ilurbulence localization globality and l)lll:ep 0 ur ence ﬁ#—*ﬁ:ET Mo IR E M DHIHE AN 2 T 1 ORI

PANTA
(wavelet analysis)

symmetry breaking by tomography and heavy ion beam
probe observations and studies unsolved problems of
torus confined plasma such as isotope effects

Diagnostic Simulator

analytical model

Regulating modulational instability

Analysis on turbulent helicity
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Plasma Surface Interaction

Associate Professor TOKUNAGA Kazutoshi

RIBEILD 7. DT 5 A il & fisEpp R 7

Integrated control of plasma and development of fusion reactor wall materials for long duration operation

SATEREEEERAPEH Cld. 7
SRR - BEHEBEERICK B, K&
DR L. REBIE SR Mo 7>
ARBPANDREA. RUNT—=INT VR &E
N RV ORBBIEERATE &
K&, 7S ARDEBBMIFDOHD
TS RABEHEICET BHEEITOT
WET, oo RRSIFRETICEITS
JFEMEOBETFAE CNERE AR
BRI ORE L ED TUVET,
(1) BIR A7 QUESTIZHITBZ TSR
Egi=y Ll
(2) 75 A< - BEREERICK B HHOR
g & KEEE
(3) 7S A EMR R U B ETRRIERED
FA%E & 5TE

QUEST # &I
Integrated control of QUEST

Tensile direction
—

Image Quality map

ISHBEEZ 2V ATV DEBSD N2 =& D
IEFEDRINE) © BIEE : 20%

Image quality map and inverse pole figure map of
tungsten applied by tensile stress

lasma Surface Interaction Section

has engaged in the research on
integrated control of plasma by
investigating of hydrogen retention
and re-cycling, surface modification
and impurity intrusion, balance and
handling of power due to plasma wall
interactions. In addition, the research
on radiation damage of wall materials
under the circumstance of the fusion
reactor, and the development on material
and component for the firstwall and the
divertor also have been carried out.
(1) Integrated control of plasma on QUEST
(2) Material modification and hydrogen
behavior on first wall and divertor by
plasma wall interactions
(3) Development and evaluation of
plasma facing material and high heat flux
component

BFU—LMATRANE

BRAREOR > YR F L RETEREN

[mAnmEcea |
- 1a=1 ki 1 ik WL A (n) BEDTH R

oy X
y SO

HEMTM0 ¢ 1w 3w 0 028 0f 0 05 05

AV YRT Y DRBBRR F B BHEEE)
Behavior of tungsten under high heat loading

Advanced Nuclear Material

Associate Professor WATANABE Hideo

SOEE RIS BT 2HMEIO B - BilJE

R & D of nuclear materials for fusion and adva nced reactor

EFHHESE T, ZREFEE

DIERFIFBEVR CHRE S
2BIRIVF—FEFICK SR DER
BERFRBOIISHNSME L. BEHK
BOBRICE DV IFAMROBEEZT
WE T, £f. QUEST, LHDETRIE L
5% 75 AMFIC L B AR DIEE.
BFE. TRMATRES. BTV F—K
RKBEAE /AN T LB K B RIGERE
BREOMRZZMAERZMEMPRET
SARNERER LY 2 — LB L TERE
LTWEY, o QUESTETHET S
PR OBGEEBIEZBRAT 5 L H
2. REFP T EFCRE LG SMRD
A TR CER Y HHE T,

e 100 nim ‘BF(frame1) 3 100 Cuk

4 BEHREE STEM-EDS ICK B8V 5 X2 —DEER
Observation of Cu rich clusters formed in steels

K1 ~UFIVE—LAa A BRE e
lon irradiation facilities in RIAM

2 FENEMELSFEHNE (R | BEXER)
Cs-corrected TEM in a radiation controlled area

dvanced Nuclear Material

Section is focusing on the study
of radiation damage of fusion and
advanced reactor materials by neutron
irradiation based on defect process and
the development of irradiation resistance
materials. In addition, this section
collaborate with the Advanced Fusion
Research Center to study the plasma
surface interaction in QUEST and material
damages of plasma facing materials
caused by low energy hydrogen/helium
irradiation. This section continues the
cooperation with the Advanced Fusion
Research Center and other institutions,
has pursued research into finding
materials that are suitable for nuclear
fusion,ranging from basic research into
lattice defects and damage caused in LHD
and QUEST.

FeEEL FismatiAl

Field Diagnostics for Plasma Turbulence

THEE P mEuR
Professor

R EEEEZ*

FUJISAWA Akihide ~ Associate Professor TOKUZAWA Tokihiko

E—L7SAIEM nemw #7 8 s wkeaw

Advanced Beam Diagnostics for Plasma  Professor IDO Takeshi

Turbulence

Non-Equilibrium Plasma Dynamics

Assistant Professor SHIMIZU Akihiro

Associate Professor MOON Chanho

BTG T I ARDEAF I ARIREWINT

Experimental study of the complex plasma dynamics

THTSATNERETIE. FE

WO EHABEIERIC K W EMMNE
EEFREELDIEFFEH T IRARDEA AT
TV RDRBHHARETEZO>TVET,
RBRET S AT, BRvHmERLDY
ZEREIICIF—CTHREMICKE S EET
SHNGIEFHRTREE 75 XX,
FETIIAR,. 7ALR TS EEFT
DESBIIFFH TSI TH S, FEFE
TIRARICHENZEREAAR. TIVFR
TFoIVESREBEPECHEBLEROLS
BIEHGHAA T ARBEERRET S
A THRERDLT,

BLT S5 XTERRERER  (PANTA)
Plasma Assembly for Nonlinear Turbulence Analysis

A 4

ARTT MY ST 4 RV RIS DRITER
The FBF images of symmetrical and asymmetrical parts
by using the 4-D tomography.

on-Equilibrium Plasma

Dynamics Section is focusing
an experimentally study of non-
equilibrium plasma dynamics, which
have complexity and diversity due
to the electromagnetic interaction
of charged particles in magnetized
plasmas. Laboratory plasmas are typical
non-equilibrium systems with heat
and particles flows that are spatially
inhomogeneous and vary greatly in time,
and fusion, space, and process plasmas
are such non-equilibrium plasmas. We
try to clarify the phenomena that appear
in non-equilibrium plasmas, such as
multiscale coupling and self-organization,
and nonlinear dynamics in laboratory
plasmas.

1] 0.5 1 1.5 1 15
|[VT,| (eViem)

BFREARICLBTIVF R —IVT S AEHED
IRILF—BE

Energy transfer between multi-scale plasma
fluctuations by electron temperature gradient
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:

07} -24e¥iem
w o owt o w' ow w

w/2m (kHz)

BFRENE (ETG) ICKBRIVF R —IVZEELRD/N\
TANY kb

Power spectra of multi-scale turbulent fluctuations by a
large ETG formed
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Ocean Dynamics

Distinguished  ygOBE Atsuhiko
Professor

Assistant Professor UEHARA Katsuto

W V7 RO/ Tl K i EE IR O A

Monitoring/predicting the variability of east Asian marginal seas and research into

dynamical processes in the ocean

FNESEHTIE, R ITHDE
MEER / FRNCET B MTRH -
Iz aEs 5 & & 6T, RER-BRIDIER.
BIE T — 2 O Z B E L TOBEZRED
NE (L4 H - RBIE) ZARAT AR
ITERVBATOEY, B7IVT7ERST.
HROBIGELZ2EEBEDH ST —IC
MRLCHEL L TOETH. RIETIE. BE
WA R B0 ERIBREICRED 550D
HELHEI>TVET,

1) BERIE A B O B RIR S M E
peSiar =

2) WEEOBEREBICH T BREBED
&

3) HADBEICHTRBETIAF VY
BROERETA

4) BB EEEICBIT B RRIE R
E{ER

Shikoku

( cean Dynamics Section focuses
on understanding, monitoring,

and predicting the variability of the east
Asian seas. We study the dynamics of
fundamental processes that occur in the
ocean through numerical, observational,
and theoretical approaches. Our current
subjects include

1) Ocean circulation and material transport
in shelf and coastal waters and through
straits.

2) Responses in coastal waters to open-
ocean variability.

3) Monitoring and prediction of marine
plastic pollution worldwide

4) Air-sea interaction in shelf and coastal
waters.

18 20 22 24°C

2003 F 9 B4 HNS 10 RITh T THRE L, BRIGEITRAT 2 FRBHRK (208

BR)DETUVY

CBREDBEREZNY MV TKEZHZ—TERRLTVDS)
Numerical modeling of a Kuroshio-water intrusion (Kyucho)into the Bungo Channel
in the course of the period 4 through 10 September 2003

BABTHEIR LAV OTSRF VY
Microplastics sampled in the Sea of Japan

Climate Change Science

ki (Z7avib) REIC

Distinguished TAKEMURA Toshihiko

Professor

K B 5URZEB DL

Research on climate change due to aerosols and

EZEFFZHEHTIE. ARMICA

CEADPBEENTULRRENGR
BEECHIRBREEEEARFTRO™S
ICEDDAEEFTO>OTVETY, T, =
PRI FRE (T7OVIV) EEICES
[BEEHCOVT. BEETILERHEL
CadvEa1—4YZTalb—Y 3 V%R
THZEITEY, ZDOAHZXLDHRHA
PEEMNFHEEZED TWVET, FIFELE
IT70VIVRIRET IV SPRINTARS (. %
COERANDOHEBMZEG EABELC T, HK4L
BHRREICFIATNTVET,
1) ERBETOETEI7Z7OVILORHEP
SR T 2R EDOBER - TN ETEES
BIEETILDORER
2) BEETIVEERLEI7AVIV -
1T K BRIREBODRRR & E 2T
3) SPRINTARS ZFIMA Lz PM2.5 2 &R
EDRBFH AT LDOBRKEE FAER
RHEICK S HaEH

S

SPRINTARS

o= PR - NN

|9m-mn e

jan =

R e O

e h e e s e e e e
e e e
e e

Eys S e e

clouds

limate Change Science Section

primarily conducts researches
related to both climate change and
air pollution, which are representative
environmental issues of widespread social
concern. In particular, we are developing
numerical models and conducting
computer simulations with them to
elucidate mechanisms of climate change
and quantitatively evaluate climate
change caused by suspended particulate
matter (aerosols) and by clouds. The
aerosol climate model, SPRINTARS, has
been used in various studies through
a lot of national and international
collaborations.
1) Development of the numerical model
which can simulate and predict global
distributions and climate effects of main
atmospheric aerosols
2) Elucidation and quantitative evaluation
of climate change due to aerosols and
clouds using numerical models
3) Development of the forecast system
for aerosols (PM2.5, dust, etc.) and
contribution to society by providing
forecast information

20165028 258068
=

SPRINTARS

Py LRSS ERIISL

SPRINTARS PM2.5 « ERF R AT LD T THA b+
(http://sprintars.net)

Website of SPRINTARS aerosol forecast system
(http://sprintars.net).

SPRINTARS IC & > TEHHEE N ABEHR RO EE
PM2.5 THBFEEN TN THRETNIBEDH EXUR
ZEFA

Projected change in surface air temperature due to
reducing all of sulfate, the major aerosol of human
origin, calculated by SPRINTARS.

Ocean Modeling

bt -l ek & FERSE

Professor HIROSE Naoki

Assistant Professor ONUKI Yohei

Evolving ocean prediction and applied studies

FETVIRETIE. BRD/N
FAZNE=TaVPFRETIV
DFIF. HRLGERAT -2 DEMEMZEE &
ble, BRTADGALERZBREL
FHEARZTELTVET,

1) BARBICEL 3 BkEEREZZRT %
NEBEDHRE &R

2) BFRBREOER EFRICES
BETUVYT

) Wy U7 BEEENSRE LT —2F
{tEER (DREAMS)

4) BEWMBF AT - £ - P HB
WIKE - BEELURER - [UREENE
DIEEER

o ume

WEBKDOFA AT [
DREAMS coastal ocean prediction system

cean Modeling Section explores
fundamental parameterizations
of turbulence, dynamical and statistical
modeling using big measurement data.
Various collaborative studies are also
conducted toward smart applications of
ocean prediction.
1) Synthesis and anatomy of the dynamical
processes at the straits of the Japan Sea
2) Mathematical modeling of the deep
ocean environment
3) Data assimilation Research of the East
Asian Marine System
4) Interaction of physical oceanography
with biogeochemical oceanography,
fisheries, maritime affairs, meteorology or
climate studies

¢ | Grid: 1,024 x1,024 x1,024
" Reynolds Number: 300,000
Froude Number: 1.2

| Mixing efficiency: 0.47

1.5e+00

12
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02
0
0.
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0.
0.

Buoyancy

2
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06
08

2

m— | —

-1
-1.
1.5e+00

ABILHITHEMEADEREEREY 1L —2 3y
High-resolution direct numerical simulation of turbulent mixing in the
deep ocean

22

a
RESEARCH INSTITUTE FOR APPLIED MECHANICS # 23




=
8
5
2
3
=
o
=,
2
=
o
2
%
£
a
&

pue d1ue3d() 10§ INUI)

Ocean Processes

Associate Professor KIDA Shinichiro

M EIRER & ERER DTN X /) = X L OWISE

Understanding the mechanism behind the variability of oceanic processes

HEBMNERETIE, BFETES
BIER - FRRRBEEDEEFAHZ
ALDRPEEDSTVE T, Elm)ll%x
Bk & BF DB TR 2KERD
NEBREHETTIV - B - BEHS
EDHTVET,

N AV RRIYT7EZEBPEHNBICRERE
N2BLBENFHE DBKRIEAHZ
UN

2) EREMHE|EFRT THEELA)IIDE
E1EA

3) BEEBICHT 2 FERRDLE A
HZX L

4) FO—>ZBAWCAREOERER

cean Processes Section focuses
on understanding the mechanism
behind the variability of ocean circulation
and the biogeochemical cycle from the
coast to the open ocean. We also study
the dynamics of river-ocean interaction
through numerical models and
observations using UAVs.
1) Water mass exchange between the open
ocean and marginal seas
2) Extreme river discharge events driven
by torrential rain events
3) The response of the biogeochemical
cycle to oceanic variability
4) Coastal observations using UAVs

FO—>& B\ onFEEOZEE
UAV observations along the coast

P & DR TR T 2 KERDEBDIERE
Schematic of the dynamics between rivers and the ocean

Atmospheric and Environmental Sciences

Associate Professor EGUCHI Nawo

BRVE—bEI T T2 RN K 2 RAERERIEANSE

Research on atmospheric and environmental

SEEHFIH TR XRFRS

FURIRDHES - ZENBIZDIER
DfcH. AIBHEBRALS/ESN2KK
REOASHERD PEDT —2 2B
T. WRBESLURBERNOREHNGER
EMRAXZSCHEIER D PEDE
ZEREHORIT. BLUHBEETRE
BMONFEEERICET 2HEZED
TWEY, e ATHEEVBRA LR
N7 VT =2 D5 KADMEIAERS
PELGEDYEEE G T ZBEFT IV
D ALFEDEREPKE - KEKIERD
NEIERTOY Y PRRERMBL W
£9,
1) BRI BT B RER & RER DA
FHEEFRORER | BICHRBERAR
BREFOAFTEILELPEENRNDF
LS
2) ATHERAICE ZBENRAXEM
BRAERD EET -2 DOBERFEDRHFE
BLUZOERBEL
3) BEFNRAR (CO, CHy, H0, 0:%F ) D
eETZ R CIERRICE Y 0%

TIR¥01 €O, [ppmy] 250.0hPa 2010-2013

30
60
WS

ki Feb Mar Apr May Jm Jul Awg Sep Oct Nov Dec

TIRv01 CO, [ppmy] 500.0hPa 2010-2013

Jan Feb Mar Apr May Jun Jul Auwg Sep Ot Nov Dec

am 380 382 384 386 g 300 302
pPmy

GOSAT B 2IC L B3 7B L@ (L) EHE (TE) IC
BT 2 ZBILRFED AR ER R
Latitude-monthly section of carbon dioxide at upper
(top panel) and middle (bottom panel) troposphere from
GOSAT 3% observation

3% GOSAT : Greenhouse gases Observing SATellite

sciences by satellite remote sensing data

tmospheric and Environmental

Sciences Section mainly focuses
on the spatial-temporal variations of
atmospheric trace gases and ice clouds
in the troposphere and stratosphere and
on the dynamical coupling processes
between stratosphere and troposphere in
the tropics by using the global data from
the satellite observation. In addition, we
research on the development of analysis
algorithm methods of greenhouse gases
and ice clouds by the spectral data from
satellite observation and small satellite
project research on observation of ice
clouds and water vapor.
1) Elucidation of dynamical interaction
processes between troposphere and
stratosphere in the tropics through data
analyses of trace gases and clouds
2) Development and improvement of
retrieval methods for greenhouse gases
and clouds from satellite observations
3) Study on the spatial and temporal
variations of greenhouse gases, e.g., CO,,
CH,, H,0, Og, in the troposphere and
stratosphere

Schematic : SSW and tropical troposphere

Enhanced circulation

" [Troposphere]
Winter Eq Summer
pole Pole

MEE & RBEDAFEELERICEE T 2H%EA
ARBEZRATRIRREONRES L URBERNDERS
DEAL. HBEZRAFRBRKHSES LT, HEED
mitERI LS, ERTHBEGEED EEITREN
?ﬁéi}ﬂ%tt?%iﬂé’h‘ RREEFY . BENREEDER
%o
Schematic figure on stratosphere and troposphere
interaction study: Impact of Sudden Stratospheric
Warming event on the tropical tropospheric circulation
change

Distinguished e
Atmospheric Physics Professor OKAMOTO Hajime

BTV IVOMEIEKT 7 T 1 7 I X B Bk

Global analyses of clouds and aerosols by space-borne active sensors

ASYBEESE Tl Atmospheric Physics Section focuses on the
1) BEEHL—H - A LICLBDEDLER  following topics:
70 & AR I DR 1) Analyses of cloud macroscale and microphysical

2) ZARICKBITOVIVEERDIRDIZE  properties from satellite remote sensing

3) BETETIVICHEIFTRELT7AVILOE  2) Analyses of radiative properties of aerosols
M DIREE from lidar

4) FEROBEFEDOSIN & #HE 3) Evaluation of numerical models
HEICEYT BMEETOTVET, 4) Defining future satellite missions.

Atmospheric Environment Modeling

7 I 7 ORGSR & )RR AIBRETV VT

Regional meteorology and air pollution modeling over Asia

KREBEETVVIRHTIE. 7Y7E%N  Atmospheric Environment Modeling Section

LT is concerned with the meteorological and
‘ . chemical transport modeling studies over

1) SEERREN EBEE T IVBR Asia including,

2) EASELE TV OBRESH 1) Regional meteorological data analysis and

model development
3) A SIEDLE B o
FEICET BMREITOTCVET,

2) Regional chemical transport model
development and application

3) Atmospheric deposition analysis to
marginal seas.

’ . Associate Professor YAMAMOTO Masaru
Atmospheric Dynamics

HUBRERIE KD 1 2 AR OB

Research on dynamical processes in Earth’s and planetary atmospheres

KENFHHFTIE. UTDERBICE T S Atmospheric dynamics Section has
RETO>TVET, investigated the following topics.

1) BB AREIOSRICEZ %1 >/% 1) Impacts of East Asia marginal seas on weather
A in and around Japan

2) ASEN LB 2 EEHEOAEER 2) Synoptic-scale interaction between different

= s, o~ sea areas via the atmospheric process
2 SERRDA—/N=A—T =23/ 07) 3) Dynamics of Venus super-rotation

, 4) Dynamics of general circulation of terrestrial

. 9 Associate Profess aori
Atmospheric Radiation ssociate Professor SATO Kaori

RAUISHHEREWEZE & e S T El O B 7

Atmospheric radiation and satellite remote sensing

KRS E Tl Atmospheric Radiation Section conducts

1) WEHEI2ICE T B IR research to advance fundamental
& i o understanding of the physical processes

2 f}i?ﬁ\éﬁf’fﬁ&ﬁ{ﬂ)%ﬁzﬁt RE(L involved in atmospheric radiation:

3) MEREBRR, HBRML. B - Bk - EHE 1) theoretical studies related to atmospheric

BRI

radiation
BEICET IHEETO>TVET, 2) development of satellite remote sensing
inversion methodologies and data products
3) surface and cloud-precipitation-radiation

interactions.
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EFEAZRILS / BET S AF Y VRV 2 —% 2022 FE 4 BICBRLE L The Center for Ocean Plastic Studies (COPS) is launched in April 2022 as a satellite
feo BAEEF 15 OVAVKBZRICERIT YT A MRt 2—& LC3ES)  research center placed in the Chulalongkorn University in Thailand Kingdom.

WETSAFY SRR 2 — =

Center for Ocean Plastic Studies

Assessment on Ocean Plastic Influences

Ocean Plastic Monitoring and Modeling

Assistant Professor NAKANO Haruka

Distinguished {§OBE Atsuhiko Associate Professor ALFONSO Maria Belén

Profe
FOIEOE Assistant Professor JANDANG Suppakarn

2L LL=1 =N
AR DT 5t
Background

RAVATIRF Y IVICREMENDBET S AF v 77FRIE. #Filclzx, T L ORIGEFREREL LT/ O0—XT7 vy TENTW3,
TIAF VI TCRB B TBEERERICEELLT 2 ) A7FHENAHIN TV S,
Marine plastic pollution including microplastics is recently concerned worldwide as a serious marine environmental problem.
An urgent topic is the risk assessment of ocean plastics on the marine ecosystem.

CBETIAF Y IBRIIRNZRDRY b a—bhaofc, BREFTIEGEL. BUAPEER. T L THR2ENEE T MR
BEEE LTRFLELTVS,
Marine plastic pollution is rapidly regarded as a hot topic for a wide range of world’s stakeholders as well as scientists.

XD H Y

Our objectives

BETSRFVIDERDY —RATHBRET7 V7 8EET+—IVRICLT, HRDEBFTSZAF Y VERAREZRIET MM ZE
£I 5,

To establish a center of excellence regarding ocean plastic studies in the world. We have an expected advantage because of the research
fields in Southeast Asian regions with a large amount of mismanaged plastic waste.
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COPS BEBENF 250V VKFE
Chulalongkorn University where COPS was established

BA_HRIIGVOBRICHET D TZAF VI TH
Plastic debris littered on Samae-san beach, Thailand

HEENB W5

BLETOIAIOTSRF v 7IRE
Microplastic surveys from a research vessel

Expected works in COPS

WEETSXAF Vv IDZVEELNS. JIIERT, BICEDEETSAF VY - 7O—DHE
Plastic flow analyses from the land polluted by plastics to oceans via rivers
WAOED SERICERBESSRAF Y IZIDEZ 2 VY
Monitoring of ocean plastics in estuaries and surrounding oceans
RSRFAEBEEREND Y V7 —
Creating an action plan to reduced ocean plastics, based on future prediction
WEICFEROMBEN EEITT 7 LA LT WIREBICHERT 5INMERIRIEDOHZTEHLR
‘Easily-accessible’ research center for scientists in both Northern and Southern Hemispheres

26

BABTERLIERI QTS RAF VY
Microplastics sampled in the Sea of Japan
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Plasma Wave Science and Engineering High Temperature Plasma Diagnostics Plasma-Wall Interaction for Steady- Science and Engineering of Edge

Plasma Science for Steady-state Operation Plasma Heating for Steady-state Operation Plasma Control for Steady-state Operation Boundary Plasma Experiment and Analysis
state Operation Plasma and Reactor Materials

Professor HANADA Kazuaki Distinguished  p(jjiGAWA Akihide

Professor IDO Takeshi Professor
Associate Professor NAGASHIMA Yoshihiko Associate Professor IKEZOE Ryuya

Professor IDEI Hiroshi Associate Professor TOKUNAGA Kazutoshi Associate Professor WATANABE Hideo

Assistant Professor KINOSHITA Toshiki Assistant Professor ONCHI Takumi Assistant Professor HASEGAWA Makoto

Bl I O I8 % H 15 9 AL IR e D ke

Fundamental research and development for nuclear fusion reactor

( BTIARETFMALY 2T, EROEHI X
A IWF—RE L TRBELENSRREFORRZEE L.

SRR CASDERM CHRER b AT TS X DRER
HRICET SERMREED TVE Y, 2003 FITBEGREE
5 ARV EE TRIAM-IM IEBWTER T 7 AR DE &iEExIC
BEY5HARSD 5 KEBOEET 7 AT EERDERITRIY
LELRD. CORTREBEGICHIF2 T AT EEDHE
ERICEER LRI D RIR. SITRRIF. Rk, B 18
DOEHENS Y AT LADOKRBROEEFIE. G5UICE
BERETOBERICL S EEERDEEDHFEE VN SHE
HEERWE L, ZORBEDOHICHTEREREE (QUEST)
ZiEE L 2008 F£& Y 2EHEFA - HEMEOREHDHT
ERZETOTCVET,

COEEIF. VT S TREEOSVER ATV REE
Bl 1) BEROBICOAMNVREZLEL LBV NATRY
TSARDILSE L 2) JFLT S ARERICAT e TS
A - BREBEEDORFE. E5IC3) ERIFERGICHIST

TS5 UCICRA M LRI Z £ I S E ORI E & HFE
THREEDHTVET., HEBIF. ZOBET S AINEREL
VBE—ICT, BRAFET L. RESEELICEY 2MEL MRS
NTVET,

QUEST ZEBD /NS A—%—
QUEST parameters

REMEGDORODBARICES TS ARERBENICDE,
BAEBEEEBEAEOT. FRKF. KRS HZEHIERT & HREH
REWELTVWEY, KENBEFEYv/B AV XENE
KB - 7 VT FBARES, 2013 FCE. HFRHERERTHD
66 KADT S AR EBRZBERBETIUB LIFHT Llemml
FLfe, B18IE REMESRICAIT CREERERIHH B]
BGREES LTRETN. BEREHHT CRIEBRBRN A
ENTWVWET, F 2 KEOIRIK b A< 7 BERIOHERF AT L.
KEMAEZHER T 2FGRt— FTII 6 BREIMEZERLF LT,

INETIFERENREIE T S XATEEICBT 2HHRDZE
TR EHE BRI BR7SAREBIFMELY 42—
2017 FEICRERBLE LI Hity2—Tlk E1EZES
FREBR AR PREN T Z AIMMC T, BRRETZAID
EBEERb. Bitsticrr. BRE 7S ATBIZOERM
REBBALET, VIV VAR TUVR TSR
MEFREDHBERETHREANY T« ANEBRREZED TS
D, INZRAVEERBRSBHBEINTOEY, FIHAERERT 29 kA

MR LICAEF AR ZEREE L TWNEX T,

dvanced Fusion Research Center has
developedsteady state operation methods of
tokamak device using the superconducting high-field
tokamak TRIAM-1M, and the sustainment of tokamak
plasma with the duration of more than 5 hours has
been succeeded, which is the world record until the
present day. Elucidation of mechanisms of various
plasma-wall interaction phenomena in such ultra-
long duration discharges has been carried out and
the significant results have been achieved. Moreover,
long sustainment of the high performance plasma has
been attempted and the High lon Temperature Mode
and Enhanced Current Drive Mode have been studied.
Based on the acquired knowledge of the steady
statetokamak operation and of the plasma-wall
interaction ofthe ultra-long duration discharge, we
have proposed the studies of long term sustainment
of a spherical tokamak (ST) as the next project, i.e. the
project of QUEST (Q-shu Univ. Exp. with Steady-State

FE EBI TS ATHISOEIL 4) EEEE CREL 5 AT ER DTS ARBREBBTEIHILTEY . 5%, BhEEHE Ty and the Construction fod been comploted. The
i3 BEHE, 5) BRE—EEMA BT - K BT SATERERAMIFENET, BARICEETSZATE experiments on QUESTwere e dmoac‘jber 2008
O N —ma N = < [T SN, N .
GEETREE LTZORMEDHE LTVET, HFIEDHH HEB) & DI - 75 A BRBHERET, (L. Main research purposes of the project are as follows:

1) Studies on long term sustainment of ST plasmas

2) Studies on the divertor suitable for an ST
configuration and its heat and particle control

3) Systematic studies of plasma-wall interaction and
the plasma performance with advanced wall control in
the long duration ST plasmas.

1.0
s, | B3 | B3B | BEER
EE) | UULR) | EE)
R¥FE 0.68m 0.64m
VIS 0.40m 0.36m
T ARG hH 1.70 178 RETM
BEAGFFRE 1.4m
-0.5
I=pap Ty 2.8m QUEST and its peripherals
o i a: baA Z)VEEIA )L (Toroidal Field Coil) b : AKFAERE )L (Horizontal Position Control Coil)
tigss (T) 025 025 05 025 1o TR ¢ ;043 c: EBEMEHI#IA L (Vertical Position Control Coil)  d : EBRHHIAIL (Vertical Field Coil)
2 e SMAIZ A /\—% 4L (Outside Divertor Coil) f: Pff|& 1 /\—% 1)L (Inside Diverter Coil)
- e DHEZEAE (V Vessel) h:#4/\—%FL—F (Divertor Plate)
= (MA 0.1 0.1 0.3 0.3 g:HLEA acuum Vesse : — — ivertor Plate
B (MA) R(m) R(m) i1 44 /\—%1=4— (Divertor Limiter) j:t>2—2%w A% (Center Stack Vessel)
_ Jeqobove SRR T X EL A IN— 4 —EM & poloidal beta E2fiz k: t‘/_&v—‘/ L/ 4 K34 (Center Solenoid Coil) | : f]') =4 — (Inboard Limiter)
AHHEA (MW) 04 1 2 3 Gyrotron First hot WZII with activ'?temp, control Lower single-null divertor configuration ~ High pljloidal»beta configuration m: 732X (Plasma)

A

QUEST & BERMARB L AERICES 1 > 5 EDEDHKIE
QUEST and its peripherals
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Professor HU Changhong Assistant Professor LIU Yingyi

Professor YOSHIDA Shigeo Associate Professor UCHIDA Takanori

Marine Renewable Energy Engineering Renewable Energy Integrated Utilization Offshore Wind Energy Dynamics

Assistant Professor WATANABE Seiya

ASxdug sjqemaudy

FAGHEE T )L F—HH S O BEFERH 7

Development of next-generation marine renewable energy technologies

FBEMRIRINF-IE¥5H T
& EERAIRIVF—FIBDOFH
VAT LRENSHEMKREL. BR. B,
BAFEOBEIRIVF—DFMBICET 3
MEREAEDTVEYT, BE. UTD
T —ICIRWBATVET,
1) BAEZGAR T 72—V —{FE<IL
FO—2—REOREEMZE
2) FEBEARIRIVF—EEFRDE
BHOEIRX b - S HAEIEY DR
3) HATUF L RIRENR 2 T —DRIE
4) FEEMERER - BREEVAT LD
B ZRRE R
5) KB CFD V2 a2 L—Y 3 VFEDME
HEBEFBEATREIIIVF—TE2ADE
D

arine Renewable Energy
Engineering Section is dedicated
to research and development of offshore
wind energy utilization, from new concept
proposals to technology demonstrations,
and utilization of ocean energies such as
tidal currents, ocean currents and wave
power. The main on-going research
projects are as follows.
1) R&D of very large-scale multi-rotor
diffuser-augmented wind turbines
2) R&D of an ocean floating platform of
low cost and high performance
3) Development of floating offshore met
mast
4) R&D of highly efficient tidal and ocean
current turbines
5)Development of large-scale CFD
simulation methods and their application
to marine renewable energy engineering

BRPOFELRNEEV AT L I THRAA—Y (), ¥Ialb—yary (), RERR (H)
FOWT under development: Conceptual graph (left), CFD simulation (middle) and model experiment (right)
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6) HA FENFEEI AT L

EHEFAIUE ERADFEED X7 L 1/10 RERKE
Innovative floating offshore wind turbine system
1/10 proof-of-concept model at sea experiment
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omics of renewable energies

enewable Energy Integrated
Utilization Section aims for
maximization of production and
economics of renewable energies. R&D
on analytical models, design method, and
innovations in performance, safety, load
mitigation, and new concepts of energy
production are carried on in the following
themes.
1) Rotor aerodynamic modeling.
2) Aero-servo-elastic modeling.
3) Super-large wind turbine system
engineering.
4) Innovative floating offshore wind
turbines.
5) Multi-rotor system design and analysis
method.
6) Kite wind power systems.

BARRETI YT UV
Super-large wind turbine Engineering

TF B T 3oV —OA3FH & BUimdd ¥l o prt

Research on offshore wind energy utilization and numerical local airflow prediction

LERAAIRIVF—HEREHTIL
A2 DEFEEREICS T 5 FAH
BRORNOERE FROSELTBiE
LEd, FiT. FERAKEDOEENL K
EHREOESE L. KRERBHEEZ AL
BEASRER. BUERAY 2L —2 3P
TAREBBERNE VE—bLErT VT
PRO-—VICKZHFABRBICEVT S
O—FLTWET, 5l UTFTRT
HRT—<ICBEJBATOET,
B EEIFR (TS 7R T—70—)
EZESFHEICEE T %R
B AKERBOEE L LRFEICET S
B3e
B AKAE TR & HOF - s /E RN IR
ERGY iR
HEAN/BEARO-VOSEREER (%
DEEEM ) ([T BH%
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KEVU XY DERICET BH38

(FL—EdE112m)

REVIA7FR
Wind turbine wake flow

EREORE CRFEAR DL 2ICLD
RAEALFURDTELICE R |

ffshore Wind Energy Dynamics
Section aims to advance the
understanding and prediction of wind
flow in the atmospheric boundary
layer. In particular, we are focusing on
expanding demand for offshore wind
power generation (offshore wind resource
and energy production assessments) as a
pillar of our research. In order to research
and develop the above the problem,
we approach wind tunnel experiments
using large-scale wind tunnel facilities,
computational fluid dynamics (CFD)
simulations and data-driven science,
remote sensing, and field observations
using drones (UAV). We are also working
on the following research themes.
B Aerodynamic characteristics of bluff bodies
B Turbulence structure and transport
characteristics of atmospheric boundary
layer

M Stratified flows over topography

M High-density operation of unmanned/
manned drones (sky industrial revolution)
B Reduction of disaster risks such as
typhoons, tornadoes, volcanic gas, and
wildfires

BHERISOTA (BR)

Complex turbulent flow (sea breeze)

e
BARRFRNY 522 L > AR EHEE e

Concept of very large floating cluster wind lens turbines

AR EEBOKERR

Experiment on new design of tidal turbine

EHILRSOFR (EE)
Complex turbulent flow (land breeze)

BRPOBAETIVFO—2YRT L
Super-large multi-rotor systemintu  rbulent wind
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Distinguished  FyJISAWA Akihide  Assistant Professor HASEGAWA Makoto
rofessor

Turbulence data analysis Assistant Professor  OHSAWA Kazuhito _ Assistant Professor NISHIZAWA Takashi
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Research on integrated analysis of turbulence

T — ZERFESEHTIE UTD
LOTEHARZETEO>TVET,

1) 7S5 ARERT — 2 DIEIEDRF

2) FET ST 4 —DERBRTANDISA

3) ELR 75 A< ORIEED R

4) ELRREREE DEB AT

urbulence Data Analysis Section
focuses on the following topics:
1) Development of methods for plasma
turbulence data analysis
2) Application of tomography on turbulence
analysis
3) Pioneering of controlling method for
turbulence plasma
4) Study of basic technologies for turbulence
experiment operates.

Ocean Modeling

it POk L & FHENISE

Professor HIROSE Naoki

Evolving ocean prediction and applied studies

HFETUVIREHTIE. UTDIE
BT 2R ZT 2 CVE T,
1) BRBICELCSBREERZZRT 5
NEBEDHRE &R

) W77 BEEENRE LT —2F
{£E2E% (DREAMS)

3) BEMEBFELALE - £ - WP BB
WIKE - BESLURER - [UBRERENE
DIREEA

cean Modeling Section focuses
on the following topics.
1) Synthesis and anatomy of the dynamical
processes at the straits of the Japan Sea
2) Data assimilation Research of the EastAsian
Marine System
3) Interaction of physical oceanography
with biogeochemical oceanography,
fisheries, maritime affairs, meteorology or
climate studies

32

SEHIBREE
Forced Oscillation Device

TEREE

Wave Generator

BRI P REKIE
Ocean Engineering Tank

Towing Carriage

P S WA S S, ===
PNV LR R WA

FEVA VR T LEY I 2 L—Y 3 VY AT LERER
Concept for an integrated offshore windfarm simulation system development

— Wave generator
wind generator
wave basin

[ fioating hybrid
wind-wave concept

B - BIWEEREVAT L YIal—Y 3y (k) BRERR (h)
Floating hybrid wind-wave concept: (left)Simulation and (right) Wave basin
experiment

FHRELRBEOET ) VI RUEBNER I aL— 3> (B) LBRIRER ()
Dynamic analysis of floating offshore wind turbine: (left) Simulation and (right) Wave
basin experiment
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Technical Service Division

=3 1997 FITISANFEMEARHO £ E KRR RRIERR

ICHHEEND LRARICHEBIEENE L, Th&ET,
ISBAFRAFRICIR Y 2EMBRIREMRDET KR I
BEINTOE LI, #EBtIcE > TRIiTEmBEEY &L
feo BRMEDSHEDFITRE SN, BEL ENDSSHREEI
FEETOTCVET,

I ZE CIIICBNFRARFAODEMEDF LN SROOSNSTE
FEIRPAZRICN T BRSO, ABURE - HEF AR OER -
RIBEEEBLGLEZTOTCVET, EF- B MMM, k.
1ERE EDFPFINFPMERNRICKHE LRI E Z M50
NIREY 2 EIAETHIS L. MR ERiTOmA, 5%HE L TL
9. Tl WANFHRERLBEOR Y FT—JDEE, B2
BERBL. THIRETUNDDEH S DKIEIC K D&
PEBRMFLELELTOTVET,

EE, SRANEMREFROSELFEMRE - HEMBREE. &
EREHHE KUSIMARER L BISERICE . TOREE
ECHERICIE. EMERSUICEMBENE T 28EREPIHR
iTD%IE « BREHKECERLTVEY,

EEMEERY AT LOBE - /B
Construction and installation of drifter monitoring system

QUEST D#Ef&E
Maintenance activity for QUEST

echnical Service Division (TSD) was organized in 1997,

when the Research Institute for Applied Mechanics
(RIAM) became a nationwide joint-use institute; before that,
each technical staff had provided his service only for his specific
laboratory of RIAM. Now all the technical staffs belong to TSD,
from which appropriate technical staffs are sent to research
laboratories in accordance with the required kind of technical
service.

TSD has technical staffs of expertise in such fundamental
fields as electronics, electric engineering, machinery, material
science, information technology, or field observation.
Arranging staffs of relevant skills for research laboratories, TSD
not only provides technical support for any kind of research
activity made in the research groups of RIAM, but also works to
maintain and operate such advanced devices/facilities of RIAM
that need experience.

Unique apparatus is made often for a particular research
purpose by technical staffs of TSD.

As a general service, TSD maintains the information network
and the safety/health management system of RIAM. TSD has
contributed to the growing activity of RIAM as a joint use/
research center for applied mechanics, by providing a high-
level of technical support due to the technical staffs of RIAM.

'} . __1 ]

REBIGEY RV OBETR
Strength test of new materials for wind turbine

BEMRERR (RIFNE) TIHo2RAE—7 74V —EIKE B LY XRED
EREE Y DRNDERILEER

Visualization of flows around a shrouded wind turbine in a thermally
stratified wind tunnel using the smoke wire method

T—RATRE

Data and Information Service

Data and Information Service

T X BETRERRDBFOFROA RIS, HFRIDR
b= B fcdd. HZRFRDERE - FFEZHEL L TIRE.
HIBLLblc. RREBOZEZITOTVET,

e, HRFMEEORTHERENZEEXEPT —2. BE
ZOPNE - REZETOTCVET,

Data and Information Service (DIS) collects and analyzes
performance and distinctive features of the institution by
quantifying them to support directing the future of research
sections and strengthening the research capacity. DIS also
provides support for public relations of the institute.

In addition, DIS collects and archives documents, data and
reports produced in operating the institute.
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BEBESFDOA—/N\—IE1—2 X7 L (NEC #£& SX-
Aurora TSUBASA) &, BERGMHTNLERZT R FH st
BOKREG T — 2B E M > BEGREY 2L —Yavic
XL TENERMMEREERIBL, B PM25 & W\ o ek
FORKEEAFTATHIATREYI2L—Yay, BEL.*
HIIBFZREHBADHOATI R I 2L—a >, B
FRBOBERYEEERORPEZENE LIERTAY 2
L—yarv, 72RAREFAYZIaL—Yav, 5—REBFR
BAEE. RAGARIF CERINTVET,

HERMICHIT2 MEm) TRER - B8R 1T T8 &
YZBEMERR—N—OVE1—F2 Y AT LI FiTRIV
F—  HIKRIE - KEEEFT—7— F& LIEAMEFRICH TS
HEREOERICKERRELZ S5 L. OLTEEDOFAD
BiE LT OREIFERITERTEINFITTVET,

KiE#h SEROENREBRET) VT
High-resolution ocean modelling
in the eastern channel of the Tsushima Strait.

——rer T TR
PRV PPZL BN ERIESV

SPRINTARS [Z &% PM2.5 Fifll
PM2.5 forecast by SPRINTARS

Super Computer System [ SX-Aurora TSUBASA |

The current super-computer system (NEC SX-Aurora TSUBASA)
such as scientific computations or large-scale data analysis with
extraordinary high-speed, parallel processing. It is used in
various research fields such as atmospheric environment
simulation to predict the impact of particles such as yellow
sand and PM2.5, turbulent wind simulation for onshore/
offshore wind farm deployment, monitoring the ocean
environment, and elucidating the marine pollution, plasma
turbulence simulation, and first-principle electronic structure
calculation,etc. The high-performance super computer system
that supports“calculation” following “theory” and “experiment/
observation” in science and technology contributes to the
progress of research and development in RIAM characterized
by renewable energy, earth environment, nuclear fusion.
Furthermore, its achievements are successively benefit to the
global society.

(b AAIIR OB ALRFMEF W RIAM-COMPACTHE S S N
TUR—Y KFEEERNFEER (Horns Rev) EXRE
LIeERRRRY S 2L—>Y 3y

CFD simulation with RIAM-COMPACT of Horns Rev

e -

RABOEEAIMVE

ERFEAFHE(HE1.5m) o
FUNKZREF v N AMABZENRE LIBERRYZ2L—3 >
CFD simulation with RIAM-COMPACT of Shiiki Hall, Kyushu University
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Designated Joint Research

BEHARIE. HS5LLCHREEINT—ICEBLTEMEE
5. FRADHEE EHETITOMETY.

Designated Joint Research is one of the programs based on
research subjects designated by RIAM.

IR HF D EF

International Joint Research

B CHEERRTR IS, BAEEOMRENNRE LAY B
ENART —XZREL. ERMLHEEICTERT 2MET—<%
FIRDESEY 2 NEFDORE EHRTIT MR T,

International Joint Research is one of the joint research
programs based on applicant-proposed joint research from
applicants living abroad, thus contributing to globalization of
research activities in RIAM.

CBFRRERRTARE (BFRRY I 1L —Y 3 VR
CQBFER - BTV AT L

BRENF0E

Early Career Joint Research

EEFv 77y THERRITERNHES, BEFE. KX
ROEfIZTITET B/3—< 2V MR FTHEOHFERED
REZSDZH. 2EBOEFMAEZELCTLY BVEMH
HEEPHZRRE N Z BT DT B DR T,

Early Career Joint Research is one of the programs to provide
career development opportunities through 2-year collaborative
researches for non-permanent young researchers, such as
research fellows, doctoral students, and postdoctoral fellows.

O TS ARBERIIFREREEE (QUEST)
O JFAEETE - SEREE

O EZEEIPMR RERRE

O ERT 5 A REREE (PANTA)

HIXIVF—NEDE

Standard Joint Research

—PREATEIE. HREEDMIRT —IZEREL. FROEET S
NEHOMRE EHBTITOMETT.

Standard Joint Research is one of the programs based on
applicant-proposed joint research.

O HIRAKEES S 1 L— 3 VEE (AKBRRRERR )
O KRUBFY AT LETREREE CREMERT )

O RBIRINFREKIE

O BRMSTEEEFRME

=nEE

Research Workshop

MRERIE. FHFEDVERT Y EREL. FIRNDBEETY %
NHEDORREEHBCHET HERTYT, I LIDERIL
BR2Z2ZRTORXRPHEHERTIIEL, BEGENDL LITh
BEEN, EREENDEDPRFENTVET,

Research Workshop is one of the programs for holding
workshops on applicant-proposed research subjects. The
workshops should be planned around a well-defined aim, and
not only cover lectures and presentations.

BFEHES

Earth Environment Dynamics

© Wind-Wave Simulation Facility
@ Ocean Environment Analysis System

Nuclear Fusion Dynamics

© QUEST
© Research Facilities for Nuclear Materials

© Research Facilities for Plasma facing Materials for Fusion Reactor
@ Plasma Assembly for Nonlinear Turbulence Analysis (PANTA)

Renewable Energy Dynamics

© Boundary Layer Wind Tunnel

© Thermally Stratified Wind Tunnel

@ Ocean Engineering Tank

@ Field Emission Scanning Electron Microscope

Mutual Equipment

© Computer

Data Infrastructure Enhancement

AA ST ZEH - SHERFC Y2 -3 L, KREET
FIVF—REICEY 57 — 2 RBAMREHE L TVETY,

In collaboration with the Pan-Omics Data-Driven Research
Innovation Center, we are promoting data-driven research on
global environmental and energy issues.

International Collaboration

)2 1JUI)) YOILISIY
/ 98esq) Jurof

HRDOREHE & FMRELBATOEY, OEFHRER
Y NT—UPEET L— LTV ZER L TERREDH
Rnz{TE2TVET,

e
e

We have academic agreements with research institutions
around the world. We utilize these international collaborative
research networks and educational frameworks international
conferences and research exchanges.

Training of students

ISRAEMEFR CIIMANEEEA T 2E5FMEEDT
ICBHTVET,

ITEHMEERTIERNAOSEEE OIS LPKREETS
RO R & CleR2EDHBICEMLTWET,

The Institute is committed to fostering young researchers
with original qualities.

We contribute to the education of students thorough a
cooperative education program for technical colleges in the
Faculty of Engineering, and through cooperative laboratories in
the Interdisciplinary Graduate School of Engineering Sciences.
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