Department of Mechanical Systems Engineering
Department of Finemechanics

Department of Aerospace Engineering

Department of Quantum Science and Energy Engineering
Department of Robotics

Department of Mechanical Systems Engineering, Demart of Finemechanics, Department of Aerospaceinéegng,
Department of Quantum Science and Energy Engingednd Department of Robotics consist of followiggre Laboratories,

Cooperative Laboratories, and etc..

[The figure in parenthesis indicates the numbealbdiatories.

Department of Mechanical Systems Engineering
@® Core Laboratories
Functional Systems Engineering4 ), Energy Systems Engineering3 ), Advanced Mechanical Systems
Engineering (1),
@ Collaborative Chair (Graduate School of BiomedEatineering)
Biomechanical Engineering 1)
@ Cooperative Laboratories
Fracture and Reliability Research Institute (FRRDivision of Research:2]
Strength and Reliability for Advanced Energy anditosmental Materials { ), New Energy Systems Sciencé
Institute of Fluid Science (IFS) [Division of Resela3 Research Center:1]
Creative Flow Research Division1(), Complex Flow Research Division2(), Innovative Energy Research
Center(2), Nanoscale Flow Research Divisioh J
Frontier Research Institute for Interdisciplinagie®ices (FRIS) Division of Research:1]
Advanced Interdisciplinary Research Divisidn(
Institute of Multidisciplinary Research for Advant®laterials (IMRAM) [Research Center:1]
Research center for sustainable science & engimgéti)

Department of Finemechanics
@ Core Laboratories
Materials Physics and Engineering), Nanomechanics§), Biomechanics £), Advanced Finemechanicé1 )
@ Cooperative Laboratories
Fracture and Reliability Research Institute (FRRIyision of Research: 2]
Division of Strength Reliability for Advanced Engrgnd Enviromental Materiald(), Division of Advanced Electric
Power Technologies1()
Institute of Fluid Science (IFS) [Division of Resela2, Research Center:1]
Nanoscale Flow Research Divisiod ], Innovative Energy Research Cente)( Creative Flow Research Division
(2)
Frontier Research Institute for Interdisciplinagie®ices (FRIS)[ Division of Research:1]
Creative Interdisciplinary Research Divisioh
Institute of Multidisciplinary Research for Advamtkaterials(IMRAM) [Research Center:1]
Division of Measurements()

Department of Aerospace Engineering
@ Core Laboratories
Aeronautical Engineering{), Astronautical EngineeringY), Advanced Aerospace Engineeririg)
@ Cooperative Laboratories
Institute of Fluid Science (IFS) [Division of Resela2]
Creative Flow Research Divisior2(), Complex Flow Research Divisior()
® Collaborative Laboratories [JAXA]
Next Generation Space Transportation Systens

Department of Quantum Science and Energy Engineering
@ Core Laboratories
Energy Physics Engineeringl(, Safety Engineering of Nuclear System§)( Particle-Beam Engineeringb(),
Advanced Nuclear Engineering ( , Others (1)



@ Cooperative Laboratories
Institute for Materials Research (IMR)
Energy Materials Engineering3(), Quantum Theoretic Material Engineering
Institute of Multidisciplinary Research for Advancklaterials (IMRAM)
Division of Process and System Engineeriig (
Cyclotron and Radioisotope Center (CYRIC)
Division of Radiation Protection & Safety Contralj

Department of Robotics
@ Core Laboratories
Robot Systems(4 ), Nanosystems(3), Advanced RoboticsY)
@ Collaborative Chair (Graduate School of Biomed[Eatjineering)
Biomechanical Engineering 1), Biomedical Engineering for Health and Welfatd )
@ Cooperative Laboratories
New Industry Creation Hatchery Center (NICHa&))(



Department of M echanical Systems Engineering

Laboratory

Professor /
Associate Professor

Theme of research

Functional Systems Engineerir
(Micro-Nanomechanical
Architectonics)

Professor

drakahito ONO

Associate Professor

Micro/nanomechanical systems are key technologiesthie fields of
information technology (IT), environmental engiriagr and biomedical
engineering. Based on nanotechnology,
integration technology, our group is developingathed precision mechanig
systems consisted of hano/micro-mechanical elemandselectrical element
The examples of our research topics are following:

nanomachiramgl advancedl

2

b.

Functional Systems Engineerin
(Nano-Precision Mechanical
Fabrication)

(o]

Masaya TODA 1. Biological 3D nano-imaging.

2. Ultimate sensing

3. Nano electromechanical systems

Our lab aims to promote innovations of nano-precis¥licro/Meso

Professor Mechanical Manufacturing (M4 process) at the frentf manufacturing
Tsunemoto technology, including ultra-precision mechanicahm@cturing technologies

for various shapes, nano-precision fabricatiorB8@microstructures,
KURIYAGAWA P . .p

atom/molecule manipulation for anostructures andrso

(Department

assigned Graduate
school of Biomedical
Engineering

Associate Professor
Masayoshi MIZUTANI

Our goal is not only to create high-precision sisapet also to generate
functional structures on the shape by controllimgmicro textures.

1. Nano-precision Micro/Meso Mechanical Manufactur{ivy
process)(Kuriyagawa, Mizutani)

2. Creation of bio-medical interface utilizing variooechanical
processes (Kuriyagawa, Mizutani)

3. Creation of functional interface by Powder Jet Dsifpon

(Kuriyagawa,Mizutani)

Functional Systems Engineerin
(Tribology and Nanointerface
Engineering)

Professor

gKoshi ADACHI

Associate Professor
Takanori TAKENO

The limit of performance and reliability of almasdt machines are
associated with friction and wear at the tribolagicontact interface.
Therefore, we aim to understand and control themfnanoscale view pointd
for creation of future highly-reliable and highlyrfctional mechanical
systems.

1. Design and creation of highly-functional surfaceéiface
2. Smart tribological systems by control of nanoiraegf
3. Friction drive systems for precision positioning

Energy Systems Engineering
(Renewable Energy Conversio
Engineering)

n

Professor
Hiroo YUGAMI

Associate Professor
Fumitada IGUCHI

Our laboratories study two major research topiégH'tefficiency usage of
thermal energy by thermal radiation control” ane ¢tther is “development of
energy conversion devices for renewable energyuress base on solid state
ionics and various mechanics” to solve global epelgmand and global-scal
environmental disruption to archive sustainableagho

1.  Study of thermal radiation control techniques
2. Development of solar thermal energy systems
3. Study to improve mechanical reliability and durapibf Solid Oxide

Fuel Cells.

Energy Systems Engineering
(Fluid Mechanics)

Professor
Yu FUKUNISHI

Associate Professor:
Seiichiro IZAWA

We are interested in a broad range of subjectterkta fluid engineering. In
addition to wind tunnel experiments, numerical andlytical approaches are
also used trying to understand various fluid phegmen We are also
conducting flow control based on our accumulatea®adge using actuators
such as a thin piezo-electric device. The main #weare as follows.

1. Turbulent and transition control (Fukunishi, Izawa)
2. Aeroacoustic noise control (Fukunishi)
3. Turbulent vortex motions (Izawa)




Laboratory

Professor /
Associate Professor

Theme of research

Energy Systems Engineering
(Control of Heat Transfer)

Professor
Tetsushi BIWA

Our research forcuses on understanding of varioeisrioacoustic phenomeipa

to design and build advanced energy conversioresystased on acoustic g
oscillations.

1. Understanding of thermal phenomena induced bylatmiy flow

2. Development of heat engines and heat transportcegwviising acousti
waves

3. Development of optical measurement techniquesdoillatory flow

as

<Collaborative Chair

Professor
Tetsu TANAKA
(Department

(Graduate School of Biomedicalassigned Graduate

Engineering) >
Biomechanical Engineering

(Medical Nanosystem
Engineering)

school of Biomedical
Engineering

Associate Professor
Takafumi
FUKUSHIMA

Semiconductor neural engineering is a disciplir tises semiconductor
process/device/circuit technologies to further ustdnd properties of neural
systems and to create novel fusion systems ofgikiody and machine. One of
the goals in this laboratory is to establish semilt@tor neural engineering and
develop biomedical micro/nano integrated systemstier goal is to educate th
next generation of leaders in biomedical enginggettimough research including

1. Intelligent Si neural probe and brain-machine iiatees

2. Fully-implantable retinal prosthesis system

3. Bio/nano technology and novel Bio-FET sensor

4. 3-dimensional integration technology and analogtalig S| design

<Cooperative Laboratories>
Fracture and Reliability
Research Institute

[Division of Strength Reliability
for Advanced Energy and
Enviromental Materials, FRRI]
(Laboratory for Surface
Midification And Interfacial
Control on Strength Reliability
of Materials and Structures)

Professor
Kazuhiro OGAWA

State-of-the-arts energy materials and componeat® fbeen using at hig
temperatures, high pressure, or high-loading enwients. Therefore, nano-lev
cracks or defects on surface or at the interfate@d®sn crystal grains or materig
can affect the lifetime of the materials and comgua. In this laboratory, th
safety and reliability researches for energy makerand components based
surface modification and interface control havenbsteidying.

1. Degradation mechanism analysis of energy mataradscomponents

2. Development of thermal and environment barrieriogatfor improvemen
of reliability for structural materials and compaote

3. Development of room-temperature bonding techniqitkout heat affected
zone

4.  Study of high accuracy non-destructive evaluat@mmehergy materials ang
components

<Cooperative Laboratories>
Fracture and Reliability
Research Institute

[New Energy Systems Science
FRRI]

(Laboratory for Earth Energy
Systems Reserch)

Professor
Toshiyuki HASHIDA

Associate Professor
Kazuhisa SATO

Establishment of environment-conscious energy sysie a prerequisite for
the sustainable development of our society.

Our research focuses on the development of nexdrgéon energy systems
for subsurface energy extraction/cycling and enemyersion, and
energy-substance systems based on nanomaterials.

1. Design and development of geothermal energy extrasystems based on
complex mass/heat flow model

2. Supercritical CO2/water/rock interactions for CGsblpgical storage and it
reliability assessment

3. Mechanical reliability and durability of solid oxéduel cells (SOFCs) and
secondary battery systems such as lithium-ion tegte

4. Fabrication and functionalization of novel compesiteinforced by carbo

nanotubes for novel energy-substance systems

Iy

-




Laboratory

Professor /
Associate Professor

Theme of research

<Cooperative Laboratories>
Creative Flow Research
Division, Institute of Fluid
Science

(Electromagnetic Functional
Flow Dynamics, IFS)

Associate Professor
Hidemasa TAKANA

Our group conducts researches on multiphase plismand advanced
electromagnetic fluids with focusing on the cladfiion of their complex
thermofluid interactions in spatio-temporal multikr establishment and
optimization of the intelligent fluid flow systemas well as their advanced
applicactions to environment, energy and mateiééd$.

1. Characterization of particle, bubble and mist plagiows for environmentg
treatment.

2. Development of electromagnetic energy conversiaticedor high
utilization of wind energy.

3. Development of advanced micro thruster with ioigaid.

4. Innovative cellulose fiber synthesis by electrastatultiphase flow control.

<Cooperative Laboratories>
Complex Flow Research
Division, Institute of Fluid
Science

(Heat Transfer Control, IFS)

Professor
Shigenao
MARUYAMA

Associate Professor
Atsuki KOMIYA

Precise and active controls of heat and mass transfer under extreme

conditions are important for future science and technology. This

laboratory has been conducting research on the fundamentals and

applications of heat and mass transfer controls using an advanced

optical system under the conditions such as pressurized sea-floor,

micro/nano scale and intra-vital environments. Energy transport

phenomena and their control in complicated systems concerning the

global warming are also investigated.

1. Low CO2 emission power generation system utilizing oceanic
methane hydrate

2. Development of medical devices with highly precise heat transfer
control technique

3. Evaluation of protein mass transfer and its active control

4. High heat flux cooling by phase change heat transfer in microscale

<Cooperative Laboratories>
Complex Flow Research
Division, Institute of Fluid
Science

(Advanced Fluid Machinery
Systems, IFS)

Professor
(Concurrent post)
Shigenao
MARUYAMA

Associate Professor
Yuka IGA

In our laboratory, we are studying complex phenomneraused by high-spee
gas-liquid mixture flow in an effort to acquire thigh efficiency and reliability
of next-generation fluidmachinery systems by usinmerical and experimental
analyses.

1. Clarification of mechanism of cavitation instabég in liquid propellant
rocked engine and development of the suppressibmigquie.

2. Sophisfication of cavitation model for numericahsiation

3. Investigtion of cavitation thermodynamic effectissing high-temperature
and high-pressure water tunnel

j=n

<Cooperative Laboratories>
Innovative Energy Research
Center, Institute of Fluid
Science

(Energy Dynamics, IFS)

Professor
Kaoru MARUTA

Associate Professor
Hisashi NAKAMURA

For realizing combustion system with higher exeefficiencies, various ney
concept combustion technologies are studied witmeftic and internationa
collaboration partners.
1. Analysis and construction of detailed combustionekics with a micrd
flow reactor with a controlled temperature profiter automobile engine
and gas turbine combustor.

2. Fundamental and applied studies on microcombustion.

3. Microgravity combustion experiments for compreheasiombustion limit
theory.

4. Research and development of high temperature oxggebustion.




Laboratory

Professor /
Associate Professor

Theme of research

<Cooperative Laboratories>
Innovative Energy Research Cente
Institute of Fluid Science

(System Energy Maintenance, IFS

Professor
rToshiyuki TAKAGI

Associate Professor
Tetsuya UCHIMOTO

—

With sensing technique and material evaluation pathwe carry out studies
the optimization of maintenance of huge complexesysas represented by
energy plants and also the technology of savingggne
1. Optimization of maintenance activities with inveeggproaches and
techniques for real-time sensing.

2. Development of functional coating techniques witlintbnd and
diamond-like-carbon in terms of energy saving.

3. Development of nondestructive testing method andtfanal materials for
structural health monitoring of carbon fiber reirtfed composites.

<Cooperative Laboratories>
Frontier Research Institute for
Interdisciplinary Sciences
(Advanced Interdisciplinary
Research Division, FRIS)

Professor

(Concurrent post)
Toshiyuki TAKAGI
(Department assigned
Institute of Fluid
Science)

Associate Professor
Hiroyuki MIKI

For the design of the innovative machine which aagerior in reliability and
the durability, we try "the fusion of the functioii addition to the concept of
the conventional "function and design of the shajég promote a study on
functional layer structure and functional compositgterial by interdisciplinary
collaborative research.

1. Functional hard carbon film required for a desigr@nductivity and
contact surface.

2. Magnetic shape memory alloy which has two electagnetic
functionalities as sensing and actuating.

3.  Technique which crystallizes powder dynamicallytbg simultaneous
operation of compression and shearing force.

<Cooperative Laboratories>
Nanoscale Flow Research Division
Institute of Fluid Science
(Biological Nanoscale Reactive Fow
IFS)

' Professor
Takehiko SATO

We carry on creation and development of next-gdiveranedical technologie$
such as plasma treatments and plasma steriliZagiaharifying the interaction
between the atmospheric-pressure plasma flow antivihg organisms from thg
viewpoint of the biological reaction phenomena tr&nanoscale flow
phenomena.

1. Biological interaction mechanism by the atmosphgrissure plasma flow

2. Reaction flow mechanism of the gas-liquid plasma

3. Discharge and the nanoscale flow phenomena of umder plasma

4. Development of the method for sterilization anccthaation of pathogenic
microorganisms by the plasma flow

<Cooperative Laboratories>

Research Center for Sustainahle

Science & Engineering, Institut
of Multidisciplinary Research
for Advanced Materials

(Solid State lonic Devices, IMRAM)

e Professor
Koji AMEZAWA

Our laboratory contributes to solve environmental a&nergy problem
throughout fundamental and application researclesnvironmental-friendly
energy-conversion devices, such as solid oxide figdls and lithium ion
secondary batteries. In particular, focusing onidssiate ion-conducting
materials, we are challenging to establish an anaddiscipline on “solid-statd
ionics”, and applying this to develop novel matkrisand to improvd
performance/reliability of the energy conversiorvides. We are also workinp
for the development of advancéd situ analytical techniques for solid-stage
ionic devices.

o7

Note: For more detailed information, please contiaetdirector. (Professor Takahito ONO, TE81-22-795-5806)



Department of Finemechanics

Laboratory

Professor /
Associate Professor

Theme of research

Materials Physics and
Engineering
(Intelligent Sensing of Materials)

Professor
Hitoshi SOYAMA

Associate Professor

In order to realize sustainable society, researcheenhancement and
evaluation of materials properties are conductordight weighting of
automobile and for extension and reliability oéltfme of power-and
chemical-plants.

1. Research and development of mechanical surfacertesds and
evaluation of modified layer (Soyama)

voshiteru AOYAG 2. Multiscale mechanics on properties of advanced riaéde(/Aoyagi)
3. Production of novel materials by considering bioenalization (Soyama)
To realize the harmonized mature society of hunmehreature, it is necess
to establish intelligent systems engineering wigobbles development of gr
Professor materials and their applications to advanoegthanical systems. Our group
Materials Physics and Kazuo been developing new pladerived materials and their composites, and st
Engineering HOKKIRIGAWA their applications to several mechanical systems.

(Intelligent Systems
Engineering)

Associate Professor
Takeshi YAMAGUCHI

1. Development and applications of hard porous carbaterials made frg
rice bran or rice husk

2. Development of friction/wear measurement systems

3. Gait analysis and development of evaluation sydtamslip resistance
shoe-floor interface

Nanomechanics
(Optomechanics)

Professor
Kazuhiro HANE

Associate Professor
Yoshiaki KANAMORI

Interaction between lightwave and micro/nano-soaehanical structures
and control of lightwave by micro/nano mechanigaitems are studied.
Applications are micro mirror display, tunable aptifilter, optical switch,
micro optical sensor etc.

1. Integrated optical systems with micro/nano actisafoptical switch,
optical scanner, and micro interferometer)

2. Micro optical sensors for mechatronics (displacenaenl angular
Sensors)

3. Lightwave control by nano-scale mechanical stregyantireflection,
waveglength selection, and polarization control)

Nanomechanics
(Precision Nanometrology)

Professor
Wei GAO

Associate Professor

In Precision Nanometrology Laboratory, researclivitiets are focused of
nano-scale measurement and control of multi-degfdéeeedom surface formp
and machine motions by combining unique precisioanometrology]
technologies with advanced machining technologies @ntrol technologie
in terms of nanometric metrology, control, fabrioatand their applications.

or

1. Multi-dimensional ultra-precision optical sensocsietors

Nanomechanics
(Mechanics of Materials System)

Yuki SHIMIZU - . -

2.  Measurement and fabrication of multi-degree-ofdi@a precision

surface forms and machine motions
3. Measurement and control of micro/nanom-motions
Based on interdisciplinary approach, we aim at aefgnsively evaluating

the strength and functionality of various advancedaterials system, which
Professor varies from the plant in mega-scale to small mateih micro/nano scale.
Masumi SAKA 1. Fabrication, Evaluation and Application of Metallidanomaterials

Associate Professor
Hironori TOHMYOH

(Saka,Tohmyoh)

2. Quantitative Nondestructive Evaluation by Poterfiedp and Ultrasonidg
Techniques (Saka)

3. Highly Accurate Evaluation for Materials Using Aatic Resonance and
Electromagnetic Phenomenon (Tohmyoh)




Laboratory

Professor /

Associate Professor

Theme of research

Biomechanics
(Biodevice Engineering)

Professor
Matsuhiko
NISHIZAWA

Associate Professor
Hirokazu KAJI

Recent rapid progress in molecular cell biologyegates a new field of
biodevice engineering that utiligéunctions of biomolecules and cells. We a
developing enzymatic and cellular sensors and poeeices with high
sensitivity and efficiency by soft micromachininldomaterials.

Followings are our concrete research themes.
Enzymatic fuel cell devices
Medical and environmental sensors
Biolithography for controlling self-assembling dbmaterials
Molecular engineering of human / device interface
Hydrogel-based biohybrid machines

asrwbdE

Biomechanics
(Biological Flow Studies)

Professor
Takuji ISHIKAWA

Biomechanics is a research field to understanaicél, physiological and
pathological phenomena in terms of physical prilesipThe methodology
gives novel knowledge, which has not been accesbipoktonventional
biological, medical and chemical tools. Our groapuses on biological flow
related to microorganisms and a human body, anttoyercome
environmental and health problems.

1. Prediction and control of microbial flora in thedstine

2. Physiological and pathological flow in the cardiswalar, respiratory and
digestive systems

3. Large scale GPU computing of biological cells, sashmicro algae and

cancer cells
4. Transdermal absorption of medicine enhanced by arécal stimulationg

<Cooperative Laboratories>
Fracture and Reliability
Research Institute,

[Division of Strength Reliability
for Advanced Energy and
Enviromental Materials, FRRI]

Professor
Hideo MIURA

Associate Professor

New methods for predicting and preventing fractunéssarious devices
products, plants, and materials have been develbpedd on the explicatig
of atomic-scale mechanism of characteristics anmy-term reliability of
materials. Main research topics are as follows.

1. Elucidation of the nature of advanced materialagisjuantum moleculg
dynamics
2. Development of highly sensitive sensors for detgctiarious externg

]

- Ken SUZUKI . .
(Laboratory for Prediction and and internal loads in nano-scale
Prevention of Fractures) 3. Evaluation of the damage of materials during theragion of various
products by using electron microscope
With aiming to establish sustainable operatiorhefénergy conversion
. . systems, investigations related to improvemenffafiency in the turbine
<Cooperative Laboratories> . . L .
o Professor system and degradation mechanisms of structurariaksin electric power
Fracture and Reliability . .
. (Concurrent post) generation plants are carried out.
Research Institute, . . . - .
Hideo MIURA 1. Advanced technology for improving the efficiencyfo$sil fueled power

[Division of Advanced Electric
Power Technologies, FRRI]
(Joint Reserch with Tohoku
Electric Power co., Inc.)

Associate Professor
Yoichi TAKEDA

generation

2. Advanced technology for distributed energy systasmgimicro-gas
turbine system

3. Improvement of efficiency and reliability of therline systems in fossil
and nuclear power plants




Laboratory

Professor /

Associate Professor

Theme of research

<Cooperative Laboratories>
Nanoscale Flow Research

Molecular-scale thermophysical phenomena suchaaspiort of thermal
energy and mass, and interfacial phenomena amainguggphases play
important roles in advanced technologies includif@dechnology, design
of thermal fluid and nanoscale fabrication proc®&ssic mechanism of thg
elementary process is being studied, which leadisa@utting-edge
applications in mechanical engineering and theenaineering.

1. Molecular-scale transport phenomena in liquids swidi-liquid/

Division, Institute of Fluid Professor liquid-gas interfaces
Science Taku OHARA s
2. Analysis and control of molecular-scale transptremomena of
(Molecular Heat Transfer Laboratoty, h | o h iah | flui
IFS) thermal energy and momentum aiming at the desighesfnal fluids
with required thermophysical properties
3. Study of advanced coating
4. Thermal and mass transport characteristics in nutdeenembranes
such as cell membrane
5. Basic studies for biomimetic fluid machinery
From nanoscale to macroscale, various thermal kid phenomena, i
which composite molecular-scale physics is integtatare of critical
importance in the wide range of engineering ancustrial processes. Ih
particular, an essential understanding of theseqhena is indispensable fo
improve the performance of next-generation semiootud devices or tg
explore and develop novel polymeric substances. uBing large-scalg
numerical simulations such as the molecular dynamigethod, wg
investigate heat and mass transfer phenomena inthiérenal and fluid
c ve Lab . Prof engineering from the microscopic viewpoint. The enying microscopig
<Cooperative Laboratories> roressor mechanisms governing macroscale thermofluid prigzerdre examined ds
Nanoscale Flow Research (Concurrent post) well. Moreover, industrial applications based ois thnowledge are alsp
Division, Institute of Fluid Taku OHARA explored.
Science 1. Molecular-scale mechanisms governing macroscalentiuid
(Molecular Composite Flow Associate Professor properties
Laboratory, IFS) Gota KIKUGAWA 2. Development of molecular dynamics analyses in ieemhal and fluid
engineering

3. Control of interfacial transport properties by swwd modification
techniques such as self-assembled monolayer (SAM)

4. Microscopic mechanism of interface affinity and tagility on the
surface of organic molecular films

5. Multiscale analyses regarding design of transparperties for
polymeric materials

<Cooperative Laboratories>
Nanoscale Flow Research
Division, Institute of Fluid
Science

(Non-Equilibrium Molecular Gas
Flow Laboratory, IFS)

Professor
(Concurrent post)
Taku OHARA

Associate Professor
Shigeru YONEMURA

In rarefied gas flows around space vehicles, amlid plasmas for
semiconductor manufacturing or for an ion thrusted in microscale gas
flows in the neighborhood of MEMS/NEMS, the meagefpath of gas
molecules becomes as large as characteristic leoftpes flows. Such gas
flows are in strong nonequilibrium due to a lackraérmolecular collisions
and cannot be treated as a continuum, but shouietated from the
viewpoint of atoms, molecules, ions and electrénge to the developments
of recent microfabrication technology, the induwdtimportance of such gas
flows has increased year by year. We study phypicahomena in such
flows and use the knowledge obtained here in imgust
1. Study on transport phenomena in nanoscale gas ftopsrous media

Study on nanoscale gas lubrication by moleculadgaamics approacl

2
3.  New numerical solution of the Boltzmann equation
4. Study on structure and behavior of cold plasmas




Laboratory

Professor /
Associate Professor

Theme of research

<Cooperative Laboratories>
Nanoscale Flow Research
Division, Institute of Fluid
Science

(Quantum Nanoscale Flow
Systems Laboratory, IFS)

Professor
(Concurrent post)
Seiji SAMUKAWA

Associate Professor
Takashi TOKUMASU

In the flow phenomena of fluid, it is often seeattthe "chemical reaction
which occurs at the atomic/molecular scale affestish on the macroscopjc
"diffusion phenomena" of fluids. Moreover, very Higatoms, such
hydrogen, cannot be regarded as a mass point andfféct sometime
appears at the phase diagram of this substancen Wiee analyze th
mechanism by which the characteristics appearsebawors of nanoscal
flow systems which consists of such substanceis, ftecessary to analyge
them by the method in which the "quantum effect"tioé substances
considered because the conventional molecular digsamethod cannot treqt
such characteristics accurately. This laboratagtsy the system in which the
qguantum effect of such fluid affects on the flonepbmena, and conduds
research on clarification of its physical mechantgrvarious methods wit
considering the quantum effect and its applicatasrengineering aspects.
1. Study for the transport phenomena of materialsdlymper electrolyte
fuel cell

2. Study for the effect of quantun characteristics bfdrogen
atom/molecule on thermal properties of liquid hygbn.

3. Modeling of proton transfer by quantum/molecular nayics
simulation.

<Cooperative Laboratories>
Innovative Energy Research
Center, Institute of Fluid
Science

(Green Nanotechnology, IFS)

Professor
Seiji SAMUKAWA

Associate Professor
Tomohiro KUBOTA

Nano-process is getting more and more importaneéadize fabrication o
ultrafine three-dimensional structures and novecfional films in the field
of nanotechnology including semiconductor deviddEMS/NEMS, optical
devices, and biotechnology. We are studying on hoamomaterials anﬂ
nanofabrication processes by systematic investigatbn physics an
chemistry of interaction between particles such aasms, moleculeq,
electrons, ions, and photons and solid, liquid, gasl
1. Novel devices fabricated by fusion of
nanotechnology

2. Ultra-high-quality processes (etching, depositidioy leading-edgd
semiconductor devices

3. Precise plasma process system by fusion of plasmitoning and
computer simulation

4. Low environmental impact gas processes

biotechnologgnd

<Cooperative Laboratories>
Creative Flow Research
Division, Institute of Fluid
Science

(Integrated Simulation
Biomedical Engineering
Laboratory, IFS)

Professor
Toshiyuki HAYASE

Associate Professor
Atsushi SHIRAI

Understanding mechanisms of circulatory diseasesegsential fo
establishment of prevention and treatment procedwf them. We arg
conducting research based on the integrated mdttpdof experimenta
measurement and numerical simulation aiming at igeeelucidation of
hemodynamics in vivo and development of a novejmlistic methodology.

1. Understanding biofunctions by measurement-intedragemulations,
(Hayase)

2. Development of novel medical instruments by measerg-integrated
simulation. (Hayase)

3. Investigation of mechanical interaction betweerobl@ells and bloog
vessels in microvasculature. (Shirai, Hayase)

4. Development of a theoretical model to elucidate macsm of pulsg
diagnosis in traditional Chinese medicine. (Shirai)

<Cooperative Laboratories>
Creative Flow Research
Division, Institute of Fluid
Science

(Biomedical Flow Dynamics
Laboratory , IFS)

Professor
(Concurrent post)
Toshiyuki HAYASE

Associate Professor
Makoto OHTA

We have a high motivation for leading researchesniedical device with
medical doctors. Our topics and topics are the@¥algs.
1. Development of in-vitro model for supporting evalaa of new
medical device and education.
Computational simulation for treatiment with medidavices
Optimization of medical devices

Analyses of cell responses with medical devices
Contribution to standardization for medical devices

akr wDd
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<Cooperative Laboratories>
Creative Interdisciplinary
Research Division, Frontier
Research Institute for
Interdisciplinary Sciences
(Creative Interdisciplinary
Research Division, FRIS)

Professor
(Concurrent post)
Toshiyuki HAYASE
(Department assigned
Institute of Fluid
Science)

Associate Professor
Kenichi FUNAMOTO

Physiological and pathological mechanisms undeglyidiseases ar
investigated by interdisciplinary research, whicbmbines engineering
medicine, informatics, and other disciplines.

1. Microfluidic device mimickingn vivo microenvironment
2. Cellular responses to hypoxic exposure
3. Hemodynamic analysis by integration of measureraedtcomputation

11
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Laboratory

Professor /
Associate Professor

Theme of research

<Cooperative Laboratories>
Division of Measurements,
Institute of Multidisciplinary
Research for Advanced
Materials,

(Surface Physics and
Processing, IMRAM)

Professor
Yuji TAKAKUWA

Associate Professor
Tadashi ABUKAWA

Solid surfaces are ideal templates, where exatimsiare arranged or
stacked artificially, to fabricate novel nano matksrthat exert unique
functionality. In order to understand the surfppecesses, we study the
fundamental properties of the solid surfaces andehction mechanism on
the surfaces. We use a unique Photoemission-adsasma-Enhanced
CVD method to grow thin films on the substrate.

1.
2.

> w

Study of the formation mechanism of ultra-thincgilh dioxide

Synthesis of graphene, DLC and diamond films ardktstanding
their growth processes.

Study of the surface and interface structures &mordevices.

Development of techniques for the direct visual@abf surface and
interface structures.

Note: For more detailed information, please contiaetdirector. (Professor Hitoshi SOYAMA, TEi81-22-795-6891)
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Department of Aerospace Engineering

Laboratory

Professor /

Associate Professor

Theme of research

Aeronautical Engineering
(Computational Aerodynamics

Professor
Keisuke SAWADA

Associate Professor
Soshi KAWAI

We work in the fiedls of fluid mechanics, physicabdeling, highly
accurate, geometrically flexible and highly effitieCFD methods, high
fidelity simulations, and their related topics Iretaerospace engineering:

+ Development of high-order-accurate unstructurednmesthods

+ Study of transonic buffet and transonic flutter po@ena

+ High-fidelity numerical simulation of high Reynoldsimber flows

around an aircraft

+ Numerical simulation of supercritical fluids in ligi rocket engine
related problems

+ Uncertainty quantification in CFD for predictiveiesace

+ Physical modeling for high temperature gas

Aeronautical Engineering
(Smart Systems for Materials
and Structures)

Professor
Tomonaga OKABE

Associate Professor
Go YAMAMOTO

This research group is developing and implemerdingriety of numerical
failure modeling tools for the advanced composiefollows;
1.  Numerical method for failure simulation of fiberiforced composites
Multi-objective design of composite aircraft stues
Virtual testing of composite aircraft structures
Multi-scale modeling of advanced composite struesur
Atomistic simulation of advanced composite matsrial

S

Aeronautical Engineering
(Experimental Aerodynamics)

Professor
Keisuke ASAI

Associate Professor
Taku NONOMURA

In developing aircraft and spacecraft, it is indigpable to analyze arld
control the flow around the vehicle. In our laborgt we study
experimental techniques to simulate real flow ctinds according to th¢
similarity rule and to visualize the flow fields loptical means. Our currefpt
objective is “to create, measure, and control fldwsparticular emphasi
has been placed on the development of various addanvind-tunne
testing techniques and their applications to wimdrel tests in low-speed
to hypersonic regimes.

Advanced measurement techniques (PSP/TSP, GLOF, etc
Dynamic wind tunnel testing and nonlinear aerodyicamodelling
New-generation magnetic suspension and balancersy$1SBS)
Aerodynamics for aerial locomotion in Martian atmpbere

prwbdE

Astronautical Engineering
(Propulsion Engineering)

Professor
Naofumi OHNISHI

New propulsion schemes by plasma, hypersonic floynarhics,
nonequilbrium gas dynamics, and numerical techmiqiier them are
investigated by computer simulations for future capace engineering
applications.

1. Feasibility study of beamed energy propulsion

2. Propulsion and flow control by unsteady plasma

3. Prediction of nonequilibrium radiation from hypengoflow
4. Numerical simulations relevant to astrophysicanflo

Astronautical Engineering
(Space Exploration)

Professor
Kazuya YOSHIDA

Associate Professor
Toshinori
KUWAHARA

We are working on space robotics technology for application to
various space exploration and space development missions.

1. Study on core technologies for space robotics and space flight
systems, such as motion dynamics and control, sensing and
navigation, teleoperation and autonomy

2. Dynamics and control of free-flying space robots for operation
in orbital or micro-gravity environment

3. Research and development of exploration robots for the surface
of Moon, planets and asteroids

4. Research and development of micro-satellites for scienctific
observation, remote sensing and disaster monitoring missions
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Laboratory

Professor /
Associate Professor

Theme of research

Astronautical Engineering
(Space Structures)

Associate Professor
Kanjuro MAKIHARA

We are engaged in analytical and experimental relsem structure,
material, aeroelasticity and control for spacecttmes and airplanes.
1. Integrated optimization of structure, aeroelastieitd control for
aerospace vehicles

Shape and vibration controls for space smart strast

Energy harvesting for aerospace structures by usiragt materials
Impact monitoring system based on piezoelectris@en
Structural health monitoring for CFRP structuresubing Lamb
waves

apwDd

<Cooperative Laboratories>
Creative Flow Research Divisipn
Institute of Fluid Science

(Aerospace Fluid Engineering,S)

Professor
ShigeruOBAYASHI

Associate Professor
Koji SHIMOYAMA

We are working on experimental fluid dynamics, comapional fluid
dynamics, and their integration for the innovatisafety, and creation g
aerospace systems.

1. Multi-objective design exploration and knowledge sativery
(OBAYASHI and SHIMOYAMA)

2. Ground experiments of sonic boom reduction techniq
(OBAYASHI)

3. Measurement-integrated simulation of clear air ilebce and wak
turbulence for aviation safety (OBAYASHI)

4. Next-generation computational fluid dynamics usinthe
building-cube method (OBAYASHI)

5. Uncertainty quantification in computational fluigrtamics

(SHIMOYAMA)

—

es

<Cooperative Laboratories>
Complex Flow Research
Division, Institute of Fluid
Science

(High Speed Reacting Flo¥ES)

Professor
Hideaki KOBAYASHI

Combustion phenomena represented by gas turbinebusiion of
aircraft engines are highly complicated where tigbt flows interact
with chemical reactions in extreme conditions. Histlab, researches d
high-speed combustion phenomena and new combusticmnologieq
with globally low environmental impact are perfominasing advance
laser diagnostics and numerical simulations.

1. Turbulent combustion in a high pressure and higmperature
environment

High-pressure spray combustion in gas turbine catdriconditions|
Supersonic combustion phenomenon and its control

Laser diagnostics for rocket engine combustion

Combustion technology of carbon-free and carboriraétuels

g krwDbd

<Cooperative Laboratories>
Complex Flow Research
Division, Institute of Fluid
Science
(Complex Shock Wavef-S)

Professor
(Concurrent post)
Shigeru OBAYASHI

Associate Professor
Mingyu SUN

We are interested in shock wave phenomena anthteidisciplinary

applications. Current research subjects include
1. The predication of far-field pressure induced kg @tmospheric entry
of a small asteroid

2. Fundental and applied study of shock waves andlbahiduced by
underwater electric discharge
3. Toward the unification of interface tracking angttaing methods fo

gas-liquid two-phase phenomena

<Cooperative Laboratories>
Creative Flow Research Division,
Institute of Fluid Science
(Spacecraft Thermal and Fluids
Systems Laboratory, IFS)

Professor
Hiroki NAGAI

We are working on study of thermal and fluids system for
spacecraft, and development of their control technique.
1. Study on aerodynamic characteristics and heating when
space vehicle enters into planet having atmosphere
Study
next-generation spacecraft

on thermal control system and device for

3. Study on airplane which flies in planet having atmosphere
Research and development of novel optical measurement
technique for thermal and fluid dynamic phenomena
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Professor /

Laboratory Associate Professor Theme of research
Professor Collaborative laboratories with the Japan A tion A
Sadatake TOMIOKA ollaborative labora or!e.s'W| e Japan Aerospaxgloration Agency
(JAXA). Research activities are at JAXAs Kakuda aBp Center|
. ) (Visiting member) L . . L .
<Collaborative Laboratories> Research on liquid rocket engine technologies, reathing enging
Next Generation Space Professor technologies and hypersonic vehicles (includesyearid reentry vehicles
Transportation System, JAXA . . i ing fi ;
‘ p 3% Hideyuki TANNO are underway in following flelds, . .
*Note 1. Advanced rocket engine elements and aribreathiggnerelements

(Visiting member) )
systems (Tomioka Labo.)

2. Hypersonic vechicle elements and systems (Tanno)Lab

Note: For more detailed information, please contiaetdirector. (Professor Keisuke SAWADA, TEL+81-225-6998)

*Note: This lab has receiving conditions for foreign stude So candidates should confirm that with thedalar of Aerospace
Engineering before. (Professor Keisuke SAWADA, #el-22-795-6998)
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Department of Quantum Science and Energy Engingerin

Laboratory

Professor /

Associate Professor

Theme of research

Energy Physics Engineering
(Advanced Fusion Reactor
Engineering)

Professor

Hidetoshi
HASHIZUME
Associate Professor
Noritaka YUSA
Associate Professor
Satoshi ITO

Engineering)

(Collaborative Chair:
Fusion Reactor System

Nuclear fusion is an ultimate energy source thatldgolve most of
enery-related problems the modern society facesrandd realize a
sustainable development. Our laboratory carriesesgarches
indispensable for desining the fusion reactors sch
1. Development of re-mountable high temperature sugehacting
magnet system to produce strong magnetic fieldesszry for
plasma confinement,

2. Design of novel liquid-breeder blanket systems toaivert
high-energy neutrons into electricity,

Energy Physics Engineering
(Fusion Plasma Diagnostics and Advance]
Plasma Confinement)

(Concurrent post)
Hidetoshi
dHASHIZUME

Associate Professor
Sumio KITAJIMA

Professor 3. Enhancement of non-destructive testing and evaoatiethods for
(Visiting member) assuring the integrity of the components in thediuseactors.
Nagato YANAGI
To realize a nuclear fusion reactor, we focusetlamsic studies in divertoq
plasma physics, development of an advanced tookfmarches on efficieft
Professor confinement of alpha particles born in burning plasand mechanism of

transition to high confinement mode:

1. Interaction between recombining plasma and higingsngarticle flux
(ELM-like burst) using the linear divertor plasnieslator
DT-ALPHA,

2. Development of energetic ion production methodnutate alpha
particle confinement in a small device,

3. Role of nonlinear ion viscosity in the transitianimproved
confinement mode.

Energy Physics Engineering
(Neutron Device Engineering)

Professor
Tomohiko IWASAKI

The research interest is the application of neuteaiction to energy
production, nuclear transmutation and radiatiorliegfion in various
systems and devices such as fission reactor, fusartor and accelerator.
The following are the main topics:

1. "Accelerator-driven system" -advanced safety raasystem

2. "Nuclear transmutation reactor system" for reductbnuclear waste
3. "Space power supply device" for space exploration

4. "Neutron source device" for radiation application

Energy Physics Engineering
(Reactor System Engineering)

Professor
(Concurrent post)
Tomohiko IWASAKI
Professor
(Concurrent post)
Hidetoshi
HASHIZUME

Associate Professor
Shinji EBARA

Our laboratory is tackling researches for advanasurrent nuclear fission
energy system, realization of fast reactors asiéxe fission system and
fusion reactors as the future system. We alsowgdbalevelop an
integrated research field of fusion and fissiorctess by using fluid
engineering, heat transfer engineering, electroei#cy) and structural
mechanics. Our research themes are mass transfaofion from channel
wall by turbulent flow appearing as pipe wall thimmpin nuclear power
plants, flow-induced vivration in piping of fastaeors, thermofluid
phenomena in liquid blankets of fusion reactorsl, smon. The researcheq
are being conducted experimentally and numerigaltgrms of consistenc
as energy supply systems.
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Laboratory

Professor /
Associate Professor

Theme of research

Safety Engineering of Nuclear

Systems

(Nuclear Geotechnical Engineering)

Professor
Yuichi NIIBORI

Based on geosphere transport phenomena, chenmactibre engineering
and radiochemistry, the fundamental studies orsdfiety assessment of
radioactive waste disposal system are conducteglpiédctical themes are:
1. Development of self-healing barrier of radioactivastes by

promoting interaction of radionuclides and cemesgdadl materials,

2.  Evaluation of transport phenomena of supersatusiliect acid in
alkali and thermal front, and its application te ttesign of geologica
disposal system,

3. Formation mechanism of high performance naturaidyaloy
deposition of calcium silicate hydrate in a flovs®m through rock
fracture,

4. Estimation of retardation effect of nuclide migaatiin unsaturated
porous formation, and its application to performamssessment ¢f
the interim storage facility of contaminant soils,

5. Numerical simulation of sorption processes of adérelements intq
natural clay minerals, and so on.

Safety Engineering of Nuclear

Systems
(Nuclear Energy Flow

Environmental Engineering)

Professor

Makoto TAHAHASHI
(Department

assignedDepartment of

Management Science

and Technology

Associate Professor
Youhei KIKUCHI

Associate Professor
Daisuke KARIKAWA

(Department
assignedDepartment of
Management Science
and Technology

In order to achieve higher level of safety in naclpower plant, thé
interaction between human and machine should befullyr designed. I
our laboratory, the problems of human factors amelied from variety of
viewpoints.

1. Enhancement of organizational safety in nuclearguqulant.

2. Evaluation of human-machine interface using humeainbmapping
method

3. Human factor study for air traffic control (ATC)s¢m

4. Diagnosis system for early recognition of Cybeagk

Safety Engineering of Nuclear

Systems

(Energy Physics and Engineering

Education)

Professor
Atsuki TERAKAWA

The division of Energy Physics and Engineering Edion is committed
to promote and expand social activities in harmarith human-beings
and nuclear power beyond generations, and to dpvefeative and
proactive methodology of education as well as jcatteadership skillg
in nuclear engineering. With respect to medicalligppons of nuclea
technology, we are conducting research on chargeticfe therapy which
takes physical and biological advantages of chapgeticles to kill
cancer cells. Particular attention is paid to depmient of 4
high-precision irradiation techniques and novel rapphes to cancq
treatment on the basis of therapeutic experimesitggusmall animals. We
also conduct human resource development in higbigiom radiotherapy
such as medical physicists.

=
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Laboratory

Professor /
Associate Professor

Theme of research

Particle-Beam Engineering
(High Energy Materials
Engineering)

Professor
Akira HASEGAWA
Associate Professor
Shuhei NOGAMI
(Collaborative Chairs:
Materials Engineering for
Fusion Reactors)
Professor
(Visiting member)
Takeo MUROGA
Associate Professor
(Visiting member)
Takuya NAGASAKA

Development of the reliable and high performancecttiral materials i
essential for the advanced future power systemb sscfusion reactar
because they will be used in the harsh environrsaoh as high energy
particle beam exposure and high heat load. Thisidiv focuses on thg¢
following researches based on the material sciemsetallurgy, and
mechanics of materials.

1. Development of high performance refractory metaidiision reacto

2. Fundamental research on the interaction betwedndngrgy particlg
beam and materials

3. Development of life prediction method of energyteyss

4. Development of low radio-activation structural mks for nuclear
systems

5. Development of ceramics matrix composites for higmperaturd
applications

Particle-Beam Engineering
(System Engineering of
Particle-Beams)

Professor
(Concurrent post)
Akira HASEGAWA
Professor

(Visiting member)
Tomihiro KAMIYA
Professor

Shigeo MATSUYAMA
(Collaborative Chairs:
Molecular Imaging
Engineering)
Associate Professor
(Visiting member)
Taiga YAMAYA

Particle beams is applicable to fabrication of fimal materials, analysig
of specimen, RI production for medical imaging aadiation therapy.
Their applications covers in various fields inchugliengineering,
environment, medicine and archeology. Our mairaesh subject is
system engineering of particle-beams which is syite by combining the
technologies of beam acceleration and optics, dneécte irradiation, RI
production and radiation measurements. Especiatiyjconduct research g
beam focusing and are developing a micro- and teaoa system. The
system is combined with particle-induced X-ray esiois (PIXE) method
and micron-CT and applied for various fields. Weoadleveloping a
positron emission tomography (PET) using RI produeg particle
irradiation.

=

Particle-Beam Engineering
(Advanced Radiation
Application)

[Branch in Rokkasho-mura]

Professor
(Concurrent post)
Akira HASEGAWA
Professor

Associate Professor
Keitaro HITOMI

Our group focuses on development of compound semicdor radiation
detectors for advanced radiation applications uiclg ultra-high
resolution PET systems, ultra-high resolution SPE&/Btems, photoh
counting CT systems, and Compton cameras. The raa@arch subject qf
our group is developing material purification methp crystal growtt]
methods and detector fabrication technologiesHallium bromide (TIBr)
semiconductor radiation detectors.

Particle-Beam Engineering
(Nuclear Fuel Science)
[Branch in Rokkasho-mura]

Professor
(Concurrent post)
Yuichi NIIBORI

Associate Professor
Seong-Yun KIM

One of the most important problems needing to beedan nuclear fue
cycle is the high-level liquid waste management.nfioimize the wastg
and to reduce the radiotoxicity, our group is maimhgaged in the studigs
of chemical separation of fission produces such as
1. Nuclide separation processes of high level liquidst® using

impregnated adsorbent and ionic liquids.
2. Separation between strontium and yttrium using @gpated
adsorbent to reuse for radiotherapy.
3.  Electrochemical of metal speciation in the soluti@mi the
reprocessing plant.
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Laboratory

Professor /
Associate Professor

Theme of research

(Degradation Science and Pla

Life Management)

—

Professor

Yutaka WATANABE
(Collaborative Chairs:
Fundamental Engineering
for Nuclear
Decommisioning)
Professor

(Visiting member)
Masahiro YAMAMOTO

This lab does interdisciplinary studies based onlrarical engineering
and materials science to understand materials datipa mechanisms andg
to improve plant life management methodologiedifiit water reactors
and other nuclear systems.

1. Mechanistic studies in materials degradation of Lééponents.

2. Matrials evaluation studies for supercritical wateoled reactors.

3. Development of monitoring methodologies of materi@d¢gradations in
their initiation satages.

4. Development of anti-degradation alloys for nuclegstems.

5. Corrosion prediction and prevention studies forodemissioning
Fukushima Daiichi Nuclear Power Plant.

Advanced Nuclear Engineering

Professor
(Concurrent post)
Atsuki TERAKAWA
Professor
(Concurrent post)
Yuichi NIIBORI
Professor

(Visiting member)
Eisuke MINEHARA
Professor

(Visiting member)
lwao KANNO
Associate Professor
(Concurrent post)
Shigeo MATSUYAMA
Associate Professor
(Concurrent post)
Nobuyuki KANEMATSU

On the basis of understanding and controlling tentum-mechanical
nature of light, electron, ion, etc., we develog thchniques which restore
as soon as possible the living environments palutith the radioactive
materials emitted by the Fukushima Daiichi nucl@awrer plant accident
and establish a field of radioactive decontamimaéngineering to respondl
to the nuclear hazard.

Specifically, non-radioactive cesium cultivati@ontamination
monitoring of food, volume reduction of contamirdas®il, and the
technical development of effective use of contateidanaterials are
developed using quantum imaging technologies sscubmilli-PIXE to
monitor contamination of atmosphere and river, mRKXE to image
distributions of elements in a cell and PET to perf cerebral high order
functional diagnosis and cancer diagnosis.

Energy Materials Engineering

<Cooperative Laboratories>

(Irradiation Effects in Nuclear an

Their Related Materials, IMR)

=N

Professor
Yasuyoshi NAGAI

Associate Professor
Koji INOUE

Associate Professor
Kenji KONASHI

Associate Professor
Takeshi TOYAMA

We are studying defects, nano-scale precipitatdsrdarface segregatior
of impurity/solute atoms in materials. Our targete@ds from nuclear
materials such as reactor pressure vessel stebkhaoud stainless steels
to semiconductors such as silicon and silicon-gaiam. We employ
positron annihilation [two dimensional angular ebation of annihilation
radiation (2D-ACAR), coincidence Doppler broadenargl positron
lifetime], 3D atom probe, electron spin resonamgtical absorption and
transmission electron microscope. By combiningftiprinciples
calculations and molecular dynamics simulationagisine IMR
super-computer with the above experiments we aréfyihg the formation
and microscopic structures of these defects, ptatés and interface
segregations.

[7)
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Laboratory Prp fessor / Theme of research
Associate Professor
The physics of f-electron systems, including battinede and rare earth
Professor compounds, are an important aspect of strongly etated electron
Quantum Theoretic Material | Dai AOKI systems. A large variety of fascinating phenomanah as coexistence pf
Engineering magnetism and superconductivity, multipole ordeyamum critical
<Cooperative Laboratories> | Associate Professor phenomena, are found. We grow high quality singystals of actinide angl
(Engineering for Actinide Fuminori HONDA rare earth compounds. By means of precise measnterader extremg
Materials, IMR) conditions (low temperature, high field, high pres3, we aim to discovgr
Associate Professor new phenomena and new physics. We also study @etotiemistry. No
Tomoo YAMAMURA only domestic collaborations but also internatiorallaborations arg
strongly promoted.
Development of rare metal chemistry for sustainablergy cycle
Nuclear energy is one of the most important eneegpurce of our moderh
society, it is therefore strongly demanded to mailtelear fuel cycle morg
Energy Chemical Engineering Professgr reliable. After the Fukushima NPP severe acciquntermeasqre for the
<Cooperative Laboratories> Nobuaki SATO damegaed reactors and. recovery activities of cdntted environmen
L become very important issues in Japan. To respbesetdemands, ogr
(Division of Process and System . ) .
Engineering, IMRAM) As§00|ate Professor group researches on the fundamental chemistry deaufuel debris, an
' Akira KIRISHIMA develops novel and unigue processes for the spetear fuel based on thHe
selective sulfurization of fission products. Thdicachemistry of actinideg
and fisson products is also studied to perform muekable safety
assessment of radioactive waste ground disposal.

Notes; if you need more any details informatioeagk tell the director{ Professor Yuichi NIIBORI, TEL+81-22-795-7901
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Department of Robotics

Laboratory

Professor /
Associate Professor

Theme of research

Robot Systems
(System Robotics)

Professor
Kazuhiro KOSUGE

Associate Professor
Shogo ARAI

A robot is a system, which consists of hardwareghsas mechanicdl
elements, actuators, sensors, and CPUs, and seftwdrich generate

1

intelligent behavior of the robot based on algarnighimplemented in th

w

CPUs. System robotics is a new field of roboticsaliohg with both
hardware and software related to robotics in realirenments. Thq
research topics include but not limited to

1. Physical Human-robot Interaction

2. Assistive Robot Systems
3. Robotics Technology Applications to Real World

Robot Systems
(Design of Intelligent
Machines)

Professor
Yasuhisa HIRATA

We expect to utilize robot systems not only theustdal fields but alsd
the fields such as home, office, and hospital inpewation with human
Our laboratory focuses on the passive robot systensupporting humarg
being based on the physical interaction. The passibot does not have
active actuators, and its motion is controlled base brakes and violatioh
motors. The passive robots are intrinsically safealise they cannot moye
unintentionally with driving force. We also extertie passive robog

=

concept for realizing the high-efficiency and wideea surveillance syste
based on formation control of multiple passive eéds.

1. Welfare Robot Systems

2. A Haptic Feedback Device for Guiding Human Mati

3. Formation Control of Multiple Mobile Robots

Nanosystems
(Molecular Robotics)

Professor
Satoshi MURATA

Associate Professor
Shinichiro NOMURA

Thanks to the progress of molecular biology anceiotlie sciences, the
mechanisms of biological molecular machineries hbgen elucidated i
considerable detail. This knowledge is now readgpply to various fields o
engineering, such as fabrication of complicatecosauctures and function
molecular devices. In our laboratory, we are faegsion design an
fabrication of nanostructures and molecular devigtkzing biomaterialg
such as DNA, lipid and proteins. Further, we seek & systemati
methodology called “molecular robotics”, to integréhem into a consistefpt
system with desired autonomy.
1. Design and fabrication of nanostructures made aflem acids and

lipids.
2. Design and fabrication of molecular devices for patation, sensing
and actuation.
3. System integration of those structures and deviots a functional
molecular robot or an artificial cell.

Nanosystems

(Smart System Integration)

Professor
Shuji TANAKA

Interface between “machines” and human is gettirggemimportant to
consider the applications of advanced mechanicatesys. Also, futurg
“machines” will have advanced control, autonomy afuhctions as
networked systems, as is the case with next-génarabbots. This
laboratory is studying “smart systems” enablinghsadvanced “machines
by integrating functional components in a smalksi@ur research interegs
include material development, process developndavice fabrication and
system demonstration (see examples below), allld€lware necessary fo
implement “smart systems.” Through such a synthegioroach, high-leve
education and research in the field of Nanosyst@msonducted.
Sensors for human-friendly robots
Wireless communication devices
Bio-sensors for medical diagnostics
System integration
Integration and packaging technology
Fundamental technology for sensors and actuators

o g swhE
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Laboratory

Professor /
Associate Professor

Theme of research

<Collaborative Chair
(Graduate School of Biomedicg
Engineering) >

Biomedical Engineering for
Health and Welfare

(Medical Welfare Engineering)

Professor

Mami TANAKA

il (Department assigned
Graduate school of
Biomedical Engineering

Associate Professor
Takeshi OKUYAMA

With low birthrate and aging, staying healthy ane maintenance and
improvement of the quality of life (QOL) are striyngesired. To stay
healthy, early detection and treatment of disessisportant. In order to
solve these, we treat the advanced mechatronicsignal processing
technologies, and develop sensor/actuator systenmeédical welfare
apparatus. The topics are as follows:

1. Intelligent artificial finger

2. Development of a palpation sensor system

3. Elucidation of mechanism of human tactile and toiegting
4. Measurement and analysis of human hand/finger motio

<Collaborative Chair
(Graduate School of Biomedicg
Engineering) >
Biomechanical Engineering
(Nanodevice Engineering)

Professor

al'Yoichi HAGA
(Department assigned

Graduate school of

Biomedical Engineering

Minimally invasive medicine with less injury to thmdy, and healthcar]
devices which promote and maintain health are begpmore important ir
medical field.

Using microfabrication technologies including MEM#icro Electro
Mechanical Systems) technologies, research andaédodo develop novg
and useful medical devices and healthcare devieesomducted.

Our studies range from basic research and develupofefabrication
process to clinical application and practical reslea

1. Minimally invasive medical diagnostic and therapeuwdivices with
high-performance and multi-function.

2. Novel healthcare devices using new structure arciple.

3. Development of nonplanar microfabrication technglogrhich is

suitable shape for insertion and use in the li\angy.

D

<Collaborative Laboratories>
New Industry Creation
Hatchery Center

(Field Robotics, NICHe)

Professor
(Concurrent post)
Kazuhiro KOSUGE

Associate Professor
Keiji NAGATANI
(Department
assigned : New
Industry Creation
Hatchery Center )

We are working on research and development of unexdfield robots
that have a capability to obtain information in teal world, such as
natural fields and disaster environments.

1. Autonomous surveillance robots in indoor envinemts, such as plant
facilities

2. Traversal and tele-operation technologies fonamned ground vehicle
(UGVs) on rough and weak terrains

3. Autonomous flight and observation for micro ummed aerial vehicles
(MUAVS)

4. Traversal and observation technologies for umadrsurface vessels (

the water

Note: For more detailed information, please contiaetdirector. (Professor Satoshi MURATA, TEL+81-225-4100)
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