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Directorlsaddress

OurMaterialsandStructuresLaboratory（MSL）isauniquenationwidecollaborativeresearchlaboratory

establishedattheTokyoInstituteofTechnology（TokyoTech）in1996．Itisopentoresearchersfromoutsidethe

CampuSWhowishtoengageinmultilateralcollaborationandpursuefundamentalandappliedresearchonceramic
materials．

MSIJaffiliatedresearchersareengagedinworld－Classstudiesofadvancedceramics，includingsuperfunctional

OXidesforelectronic，photonicandmagneticapplications，neWhigh－temperatureSuperCOnductiveiron－based
materialsandsustainableenvironmentalcatalystsbasedoncarbon．MSLisalsoaimingtocreatesystematic

methodologies，applicabletoawiderangeofmaterialsfrom丘neceramics，throughstruCturalceramicsforgiant

arChitecturalstruCtureS，tOCOmpOSitematerials．Wearepursuingthesegoalsbystudyingtherelationshipsbetween

themicrostruCtureSOfmaterialsattheatomicandelectronicscaleandtheresultingmacroscopicmaterialproperties．

FurthermOre，MSLproposesanewconceptforfutureceramics，nanelyse路organizedmaterialsforhumanbeings．

Torealizethisconcept，WeareStudying“MaterialsDynamics”toenableustocontrolmaterialsandattemptto

understandhowtochangetheircrystalstruCtureS．

TheSecureMaterialsCenter（SMC）wasestablishedonApril1，2006，aSanaffiliatedresearchcenterwitha

lifespanoftenyears．SMCpromotesmaterialsresearChfromthepointofviewofitssociologiCalefFects，tOprOmOte

thesafbtyandsecurityofhumansocietyaswellassettingacademiccriteria．neStruCturalEngineeringResearch

Center（SERC），WhichisanaffiliateofTokyoTech，issupervisedmainlybythemembersofthearchitectural

researChgroupwithintheMSLlaboratory．Itspurposeistodevelopmaterialsthataredesignedprimarilytobenefit

the“HumanElement’’ortheend－uSer．

Al1thecontinuingMSLactivitiesaredevelopingfromtheresearchconceptandethosoftheformerResearch

LaboratoryofEngineeringMaterials（RLEM）．Thisinstitutionincludestwomajorlaboratories．TheResearch

I・aboratoryofBuildingMaterialswasestablishedjustafterthe1923GreatKantoEarthquake，andfocusedonthe

developmentofbuildingmaterialsforhumansafety．TheResearchIJaboratoryofCeramicIndustrypioneersthe

developmentofnovelmaterialsbycarefu1anddetailedstudyofcomplexinorganicmaterialS．Tbisyearmarksthe

StartingofthesixyearSOfthe2ndMid⊥TermObjectivesandPlan，Setupafterthechangefromanationaluniversity

toanationaluniversitycorporation．Thisbroughtaboutgreatchangesinthecircumstancesoftheresearch
laboratoriesattachedtothevariousnationaluniversities．However，allthemembersoftheMSLhavebeenableto

maintaintheircuttingedgeactivitiesinmaterialsresearch．Itisthereforevitalthatourlaboratorycontinuestoreceive

StrOngSuppOrtfromallconcernedpartiestoensureitsongoingdevelopment．

Apri12010

Director KiyoshiOkada
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■■LaboratoryforbuiJdingmaterials．lstartsasanattachedlaboratoryofTokyo

lnstituteofTechnol0gy

●●Laboratoryofceramics■■startsasana廿achedlaboratoryofTokyo

JnstituteofTechnol0gy

．lLaboratoryforbuildingmaterials●Iand．●Laboratoryofceramics．一changetothe

attachmentlaboratoryofTokyolnstjtuteofTechnol0gy

：什LaboratoryforbuiIdingmaterialsNand．lLaboratoryofceramics■■werereorganizedtoform the

”LaboratoryofEngineeringMateriaIs”

l’LaboratoryofEngineeringMaterials．lwasreorgnjzedtoformthel．MatejralsandStructuresLaboratoy

（MSL）’一asnationwidecollaborativeresearchlaboratoryl一
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DivisionofNovelFunctionalCeramics

Creationofnovelfunctionalmaterialsfrom

ubiquitouselementsandinorganicmaterials

Revolution ofmaterials has created new

ages．Ouraimistocreatenewmaterials

that drasticallylmprOVe Our SOCiety

and／ortriggerahottrendinworldwide

research．Theinvention of electr0－

conductivecementhasledto anational

initiative‘‘Element Strategy，’’the

realizationofhighTperformanceTFTs

usingamorphousoxidesemiconductors

facilitatestoindustrializenextgeneration

flat－paneldisplays，andthediscoveryof

ironpnictidesuperconductorsrekindled

the2ndfeverinsuperconductingmaterial

research．

Professor：HideoHosono
Assoc．Prof．：ToshioKamiya
Assist．Prof，：Satoru Matsuishi
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Conceptofamorphous Transparenttransistor

嶋　OXidesemi⊂0nduCtOr（19951（2004・N血re）

J・′■ノ

1　滞十　■

土器
Fe－As

layer

■　▼　▼　ヽ
Ironcompoundsbecome

superconductor（2006）

tU■‾‾　‾　‾

■■：●暮‾Ⅰ

∪用izenaturalnanostructure

inビ12A7（1999）

Glassproduces

er紬rmanCetransistOr

12〝AMOL［DdrivenbYglぉ5

transistor（2008．Samsung）

⊂ementbeCOmeS

欝fNewhigh－Tc，uPe，C。nd。Ct。，
after20YearSOfdarkages

‘TrueNanotechno10gy’convertstraditiona10XidematerialstonovelelectronicmateriaIs

Devel0PmentOfpracticalelectronic

devicesuslngnOVelinorganicmaterials
＿∴

盲
了
．
＿
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ち
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竺
二
二
二

Crystal／electronic structures and device

appIICationsofC12A7：e－

PrototypedispIaysusingamorphousoxideTFTs

One prominent exampleis amorphous

OXidesemiconductor，Whichissuperiorto

amOrphoussiliconandexpectedfornext－

generation FPDs andflexible electronic

devices．

Searchforwidebandgapp－tyPematerials

has developed room－temperature

operationofblueexcitonicLEDandoxide

PLChannelTFTs．

AirLStableinorganicelectrideC12A7：e‾isa

newexotic materialthathasaverylow

WOrkfunction andhighelectron activity，

Whichcanbeusedforplasmafluorescent，

electronemitter，ReRAMetc．

Professor：Hideo Hosono

Assoc．Prof．：ToshioKamiya
Assist．Prof∴SatoruMatsuishi

Spintronicsandmagneticnanostructures

Our currentinterest orients towards a full

understandingofthebasicphysicsunderlying

Spininjection，detection，andmanipulation，with

aviewtodevelopingamajornewdirectionin

electronics－SOCal1edspintronics．Inorderto

injectanddetectelectronsplnS，Weemploya

COmbinedopticalapproachsuchasopticalspin

Orientationandcircularpolarizationanalysisof

electroluminescence in ferromagnet
／semiconductor heterostructures．Electric

manipulationofmagneticdomainstructures

using a ferromagnet　／ferroelectrics

heterointerfacealso meetsourtarget．We

envisagethatspintronicsleadstotheprospectof

a vastly range of design possibilities for

electronic devices where magnetic

nanostructures has now enteredin avery

fundamentalmanner．

Professor：MitsuruItoh
Assist．Prof∴TomoyasuTaniyama
AssistProL：HirokiTaniguchi

Temperature dependence offerroelectricso什mode

frequencyinideal displacive type ferroelectric

SrTi1803．

Magnetic domain structures and a typicalspin
明eCtionmicrodevice．
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l00K
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こ：ニ n－AIGaAs

EnergyleVI Fe304

Circularlypolarized electroJuminescencein aspln

injection condition uslng aferrimagnetic material／
Semiconductorheterostructure．

Oxidematerialstail0rlng
■

Maze pattern of relaxor ferroelectric surface

Observedbypiezo－forcemicroscope（PFM）．

Our maJOr fieldisInorganic Solid State

Chemistry．Thepropertiesofthematerials，

dielectricity，magnetism，electronicandionic

COnduction，Opticalpropertyandothers，depend

OntheirelectronicandcrystalstruCtureS．That

is，thedesign ofthenewmaterialswiththe

desiredpropertyisakindofmethodologies，

howtoselecttheelementsfromtheperiodic

tableandtooptimizethestruCtureS．Soweare

accumulatingtheknowiedge ofthematerial

designthroughthedeductionandinductionfor

theknownandnewmaterialS．Asaresult，We

havesucceededin丘ndingnewmaterialsmore

than100includingsuperionicconductors，high

temperature quantum paraelectrics，

ferroelectrics，piezoelectricoxides，Spinglasses，

andelectronicconductorsforthepastlOyears．

Professor：MitsuruItoh

AssocProf．：TomoyasuTaniyama
AssistProf．：HirokiTaniguchi
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DivisionofNovelFunctionalCeramics

CreationofnovelcatalystsandmateriaLsforthe

eco・friendlyproductionofenergyandchemicals

Itisessentialforoursurvivaltoproduce

Chemicals and energy with small

environmentalload．Wehavebeentrying

tocreatematerialsandcatalystsforthe

eco一雨endlyproductionofchemicalsand

energy．Our‘‘sugarcatalyst’’－Whichis

COmpOSed of nanographen sheets－

exhibits remarkable catalytic

performance for the production of

biofuels and variousindustrially

importantchemicals．WehavealSofound

that pyrolysIS Of abundant and

inexpensiveorganiccompoundsresultsin

anoveln－typesemiconductorandhave

beenconstruCtinganewsolarcellbased

onthematerial．

Professor：MichikazuHara
AssistProf，：KiyotakaNakajima NovelsolarceIIsystembasedonan－tyPeCarbon
AssistProf，：MasaakiKitano Semiconductor

甲
鵬チハ・こ、■－■■

一二＿＿二二二＿＿＿1＿

nBottom－UP electronics”enables us to fabricate

moleculardevicesandnanoparticledevicesbyself－

assembleprocesses．

10

An amorphouscarbon consisting of nanosized

graphenesheets（172nm）withlargeamountsof

SO3Hgroups

Moleculardevicesandnanoparticle

devicesbyutilizingbottom・uPPrOCeSSeS

Smallest switch（1nm）by endohedral

metal10fu”ereneobservedbymolecularresoIution

STM．

BottomTupelectronicsenablesustofabricate

Single－electrondevicesandmoleculardevices

withhighsub－nmpreCisionbysimplydipping

asampleintoabeaker．Toestablishthese

devices，WeCOntrOlthetunnelingprobability

betweennanogapelectrodesandtheCoulomb

island of a nanoparticle or a functional

moleculebyselectingasuitablemolecular

StruCture．Bothmolecular－reSOlutionimages

andtheelectricalpropertiesoftheCoulomb

island have been obtained by scanning

tunnelingmicroscopy（STM）andscanning

tunnelingspectroscopy（STS），reSpeCtively．

We have also demonstrated Coulomb

blockadephenomenaofaAnnanOparticleand

afunctionalmoleculebymolecular－reSOlution

STMandSTS，andintroduceestablishedthe

bottom－upprOCeSSeStOWardtherealizationof

solid－State Single－electron devices and

moleculardevicesbyutilizingtheresults

ObtainedbySTMandSTS．

Professor：YutakaMajima
Assist Prof．：Yasuo Azuma
AssistProf．：NorioOkabayashi
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Studiesonsuperfunctionaloxidenano

materials and devices as well as new

materialprocesslnglnVaCuumutilizing

Ceramicssolid－liquidinterfacearegOingon

inthislaboratory．Lasermolecularbeam

epitaxy（MBE）forhigh－quality0Xidethin

films and surface analyses with
STM／AFM，LEED／AESandXPSfortheir

Characterizationsarethekeytechnologies

inourlaboratory．Currently，Oureffortis
focusedonsuchtopicsasfo11ows．

1）I．aserMBEgrowthofoxide丘1ms：Flux一

mediatedepitaxyforrealoxidesingle

CryStal丘1ms

2）Field effectchemicaldevices：0Ⅹide

electronicsandphotocatalysisinTiO2－

basedwide－gapOXides．

3）Surfacechemistryoftransitionmetal

OXides：eXplorationofnewlowdimensional

nanostruCtureSandpropertiesofceramics．

Assoc．Prof，：YujiMatsumoto

Ofsurfaceand

10LIm

rnsitu PLD－lasermicroscopesystemforstudieson

SOIid－liquidinterFaceinvacuum．Theinsetisareal－

timeimagrngofBiOxIiquiddropIetsbythelaser

㌣‾　50。mX50nm microscope

rnsituPLD－STMsystemequipedwithLEED／AESfor
StUdies on oxide surface nano－StrUCtureS．The

atomicstrutureofananataseTiO2（1X4）filmsurface
WaSlnVeStigatedbySTM．

Expl0rationsintosuper・functionsin
Ceramicmaterials
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Growthofhigh－qUalitylargesingIecrystalsof Nano－SimulationヲOfelectronicproperties（band
CeramicmateriaIsbyaFZtechnique・fo‖owedby dispersion，Ferm卜SUrface，thermoelectricpower，

directobservationsoftheireJectronicstructures opticalspectra，etC．）ofceramicmateriaJsbymeans

USingARPES・　　　　　　　　　　　　　　　　OffjrstprInCIPlescalculations．

Ourgoalistounderstand，tOutilize，

and to create”superfunctions’’in

Ceramic materials（e．g．，high－Tl
SuperCOnductivityinlayered copper

OXides）．For these ends，We are

extending our expertise to　fu11

aspectsofapproachesin materials

SClenCe；　（1）　　syntheses：

preparations of samples with

preciselycontrolledcompositions／

non－StOichiometry，and growth of

large high－quality single－CryStalS，
（2）　measurements：State－Ofthe－art

techniques of quantum observations

SuChaselectronicstatesbyangle－

resoIved photoemission spectroscopy

and phonon states byinelasticx－ray

SCattering，　and　（3）　血eoretiCal

analyses／predictions：　　　　nanO－

Simulations based on丘rst principles
Calculations．

Assoc．Prof．：TakaoSasagawa

‖



DivisionofBasicResearches

Behaviorofelectronsandsynchrotron

X－rayS

Ourstudyiscentraltounderstandingthe

behaviorofelectronsin the crystalline solid

andexaminingtherelationshipbetweenthe

crystalstructureandphysicalpropertyin

materials．In addition to ourlaboratoryIs

facilities，We have beeninstrumentalin

developingBL－6Cbeamlineatthe Photon

Factory・Our approachis to study the

electronic and magnetic statesin oxide

materialS，magneticstructuresthroughthe
magneticresonantscattering，theoretical

electronic structures through the first－

principlescalculations，CryStalstruCtureSWith

charge ordering and fluctuation，neW

methodologiesforutilizingsynchrotronX－rayS

and neutrons，neWmaterialsforcutting－edge

thermoelectric devices，and the earth and

spacematerialsunderextremeconditions・

Professor：SatoshiSasaki
Assist Prof．：MakiOkube

SasakiLab

Ⅷ

醐

…

肌

棚

棚

肌

別

冊

。

0　　1　　2　　　3　　　4　　　5　　　6

Pum叩mbodObytinや（PS）

Opticalcontrol0fcoherentopticalphononsinbismuth

12

lntegrated－Circuitmoduleofoxidethermoelectric

devicesbyimprintingontheceramicsubstrate・

TheoreticaIeIectron－densitydistributionofFe304レ

andX－raymagneticcircuIardichroismofNiFe204・

UItrafastdynamicsandcoherent
COntrOlincondensedmatter

Femtosecond time－reSOIved opticalmeasurement

SyStem

Dynamics of electrons，phonons and

elementaryexcitations，Whichdominate

physicalpropertiesofmaterials，OCCurS

within a short time scale faster than

nanoseconds．Weinvestigate ultrafast

dynamicsofcarriers，SplnS，phononsand

otherquasi－particlesinpicosecondand

femtosecondtimescalesusingultrafasttime－

resoIvedopticalspectroscopyandX－ray

diffraction．Macroscopicquantumstatesof

phononssuchascoherentandsqueezed

stateshavebeenextensivelystudied on

semiconductors，SuperCOnductors，and

ferroelectricmaterialS．Wealsoperforma

coherentcontrolofquantum statesina

condensed matter to optically control

physicalpropertiesusingpreciselycontrolled

femtosecondlaserpulsesand studythe

quantumdecoherence．

Assoc．Prof，：KazutakaNakamura

Nakamura Lab

Elucidationofphasetransitionsand
functionofmaterials

′nleelucidationofthemechanismof

phasetransitionsinvariOuskindsof

materialsisrequiredasthephase

transitionaffectsthefunctionalityof　　6

thematerial・WeareeSpeCial1ytrying　　4

tounderstandtheeffectofcrystal

imperfectiontothephasetransition

behavior．¶leefEectsofimpuritiesto

themagneticphasetransitionandthe

magnetismin frustrated spln

SyStemS，thelimitedparticlesize

effectstoferroelectriCsubstance and

molecularcrystals，andthepinnlng

effectsinincommensuratephase

transitions are studied．The

possibility to control the phase

transitionbehaviorbynano－StruCture

COntrO11ingisexamined．

Assoc．Prof∴HitoshiKawaji

KawajiLab

100　　200　　300　　400　　500

r／K

Excess heat capacity and dieIectric constant

anomaIyduetotheformation ofpolar nano regIOn
inreIaxors

Highprecisionadiabaticca10rimeter

Advancedsolutionprocessesfor
functionaJceramics

迄」軋
Nano－Particles having magnetic and fluorescent

PrOPeniesapplicableforbiobeads．

Ferrite platedfilms applicableforconducted noise

SUPPreSSOrinGHzrange．

¶lerearefunctionalceramicswhich can exhibitvery

attractive properties such as magnetic，dielectriC，

1uminescent，and（photo）catalytic ones．Mostofthese

functionalceramics are prepared by hightemperature
PrOCeSS CauSing alarge enVironmentalload and that

restricttheirchanCeSfortheapplications．Ourgroupis

investigatingadevelopmentofanovellowtemperature

process named“Soft Solution Process，’’to fabricate

Variousfunctionalceramicmms，pOWdersandpatteming，

andtorealizetheirpracticalapplications．

’nlerepreSentativeresearChtopicsarelistedbelow；

1）Developmentofnovelsolutionprocesses，SuChasinkjet，

Spin－Spray，andhigh－kequencyinductionheating．
2）Ferritefi1msandpattemingapplicableforconducted

noisesuppressorsinGHzrange．

3）Fabricationofbioactiveceramiclayeronbulkmetal1ic

glass su血ce by Electrochemical Hydrothermal

methodandapplicationforimplantmaterials．

4）Functional　nano particles having magnetic and

fluorescent properties　and their biomedical

applications．

Assoc．ProL：NobuhiroMatsushita

Matsushita Lab
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DivisionofStructuralEngineering
（StructuralEngineeringResearchCenter）

Damagecontralledseismicdeslgnfor

buildjngstruetures

LessonslearnedfromtheNorthridge

earthquakein the US1994　and

Hyogoken－NanbuearthquakeinJapan

1995toldusthegreatimportanceof

damagecontrolledseismicdesignfor

thecivilandbuildingstruCtureS．The

Objectivesofourresearcharethat，1）to

developthemethodologyofdamage

COntrOlledseismicdesignforbuilding

StruCtureS；2）to develop various

effectivedevicesofpassiveenergy

dissipationsystems，SuChashysteretic

dampers，viscoelasticdampers，etC．；3）

todevelopintelligentdynamicanalysis

SyStemSfordamagecontrolledseismic

struCtureS．Ourresearchersare based

Onthetheoryderivation，COmputer

analysis，andexperiments．
Professor：AkiraWada

Assist．ProL：ShoichiKishiki

Wada Lab

Dynamictestofsteelbeam－endconnections

Dynamictestofviscoelasticdampers

TowardsustainabIebuiIding

Poredistributionincementpasteobtained

through newlydeveIoped Gaintrusion
technique

14

Outdoorexposuretestofbuildingmaterials

The properties andlong－term

performance of materials and

COmpOnentSforsustainablebuildings

aremainlyinvestigatedhere．Asthey

arecloselyrelatedtoweather，We

focus，inparticular，Ondeterioration

Ofperformanceofthembyweather．

methodstoeraluatethenandhowto

lnprOVetheirservicelite．

Durability of concrete，Which

OCCupleS a Slgnificant part of

Substance of buildings，directly

affectstheirlife．Wealso studythe

propertiesofconcreterelatingto

durabilitysuchasporestruCtureOf

Cement paSte，permeability of

COnCrete，andcarbonationofit．

Professor：KyojiTanaka

Tanaka Lab
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huildingandbase－isolatedbLJilding

The use ofvarious dampers that

absorbseismicenergyandreduce

buildingsway／damageisaddressed．

Theabovefigureshowsthefu11－SCale

SpeCimenofa5－StOrybuildingwith

damperswhichwetestedusingthe

WOrld．slargest shake－table at E－

Defense．Thenewtechnologyisalso

appliedtohouses．Thereare24million

housesinJapan，andhalfofthemare

recognizedtobeseismicallydeficient．

Theleft重gureshowsaportionofa2－

StOryWOOdenhouse，andhousedamper

units which we have developed，

patented，andcommercialized．Other

topicsare：buildingbase－isolation，Steel

StruCture，andpoundingofadjacent

buildingsduringanearthquake．

Professor：KazuhikoKasai
Assist．Prof∴KazuhiroMatsuda

KaSaiLab

DeveIopmentandTestforWooden Housewith

PassiveControISystem

FuH－SCaIe Test of　5－StOry Buildjng with

Dampers Using WorldTs Largest ShakeTtable
atE－Defense

Functionalceramicsforwater－based

energypsavlngteehnoIogy
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ExcerlentcapIllaryrlSingabilityoftheIotusceramics．

SEM micrograph of nl0tuS Ceramics巾with

COntr0日edmacropores．

Awidevarietyofporousceramicmaterialscanbe

preparedandtheirdifkrentporestruCtureSprOvidethe

SpeCialintemalspacesrequiredforreactionwithvarious

adsorbates．Ourgrouphasdevelopedanewprocessfor

producingporousceramicscontainingmicropores（＜2

nminsize），mePOpOreS（2－50nm）orpacropores（＞50
nm），for varlOuS applicationsln Which their

Characteristicpropertiesareexploited．Microporous

Ceramicsactashighlyfunctionalvaporadsorbents
Showingmicroporefi11ingphenomenathatmaymake

them usefu1as chemical heat pump materials．
Mesoporousceramicshavethepotentialtocontrol
humiditybyexploitingtheircapillarycondensation－

evaporation hysteresisproperties．Macroporous

Ceramicshavepotentialapplicationsaspassivecooling
materialSforcounteractingheatislandefFtctbecauseof

theirhighcapillaryliftability（＞1m）．Inaddition，
Ceramicswithhydrophilicandhydrophobicproperties

Can also be produced，in which various oxide

nanOSheetsareusedassurhcecoatingmaterials．¶luS，

Ourmaininterestsareinavarietyoffunctionalceramics

forwater－basedenergy－Savingtechnology．

Professor：KiyoshiOkada
AssistProt：KenichiKatumata

Okada Lab
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ClarifythecharacteristiesofbuHding

COnStruCtionmaterialsathightemperatures

Inafire，ithasthepossibilitythatdamage

due tothe deterioration ofthe materialand

thethermalstress，OCCurSintheframework

ofthestruCture．

TopredictthebehaviorofthestruCtureand

it’sdamageduringafire，itisimportantto

makeclearthemechanicalpropertiesof

Steel and concrete materials at high

temperatures．InthisLaboratory，ithas

being studied about the mechanical

properties，eSpeCially the stress－Strain

relationship and creep－Strainin the

temperaturesrangesfrom20to800℃．In

addition，in orderto theverification of

Validity of these data，teSt reSults of

StruCturalmembers，SuChascolumn，beam，

ahigh strengthboltfrictionjoints，are

COmparedwiththenumericalanalysisresult．
Assoc．ProE．：TakeoAbe

Abe Lab
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DeteriorationofRCbuiIdinginthecoastofabay

CompTeSSiontestoncrossTSeCtionofthecolumn

athightemperatures（500degreesCelsius）

Windsor Buirding Fire at Madridin

Spain（AssociatedPTeSS）

Crackbehaviorsinconcrete
StruCtureS
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lmprovement of durability of RC coIumn by

transverseprestressIng

Asearthquake－reSistantdesignofreinforced

COnCrete（RC）buildingsismakingthetransition

toperformance－eValuationdesignh’OmteChnical－

SpeCi丘cationdesign，itisnecessarynotonlyto

gatherinformationonmaximumshearCarrying

CapaCityrelevanttOSafeperformance，butalsoto

evaluatesubsequentoperatingperformanCeand

durableperformanceforcontinuoususe，based

OnthedamagetOabuildingafteranearthquake．

In RCbuildings，CraCkwidthistreatedasa

measureofdamageevaluationinmanycases，

andplaysanimportantroleintheverificationof

damagelimits．Inourlaboratory，themechanical

propertiesofcracksinRCbuildinghavebeen

examinedin detail，and theeffects ofcrack

behaviorsonthestruCturalperformancehave

beeninvestigatedexperimental1yandanalytical1y

fromtheviewpointofserviceability，durability

andsafety．

Assoc．Prof．：YasujiShinohara

Shinoha「a Lab

Protectionofconcreteandtimber

buildingsagalnStdisturbance

MainresearChprojectisthesolutionof
mechanicalbehaviorand the establishment

Ofsafetyofconcretecompositestructures

andtimberstructures．Studyondamage

COntrOlled Precast－Prestressed concrete

StruCtureSWith P／C mild－preSS－jointis

Carriedoutinordertoclarifythemechanical

behaviorandtoestablishofdesignmethod．

The research subject alsoincludes

experimentalstudyonmechanicalbehavior

Offl00r血■amingwithopenlng，eXperimental

Studyandestablishmentofdesignmethodof

WOOdenframeswithvelocity－dependent

dampersordeformation－dependentdampers，

andexperimentalstudyonmomentresisting

timber structures．Estimation method of

momentandrotationanglerelationshipsof

momentresistingjointisproposed．　　　　ExperimentonMechanicalBehaviorofCruciform
Framewith Fl00rSlabConstructedusing PC－Mild－

Assoc．Prof．：HiroyasuSakta PressJointMethod

Sa重くata Lab

Experimenton Shear BehaviorofThickStructural

PlywoodSheetedFl00rFramingwithOpening

Estinationofultimateearthquake

resistanceofstee！buiIdings

FuIIScaleShakingTabIeTestof Beam－tO－CoIumn
Connection

BrittleFractureinKobeEarthquake

Itisveryimportanttoevaluatethe

ultimateearthquakeresistanceof

buildingstruCtureStOpreVentthe

fataledamageonbuildingandcivi1

StruCtureSunderearthquake．In

Ourlaboratory，tO Clarify the

ultimateearthquakeresistanceof

buildingstruCture，fo1lowingtheme

isstudied．1）Inelasticresponse

analysisofmulti－StOrySteelmoment

flames based on the realistic

behaviorofmembers．2）Dynamic

loading test on the full scale

StruCturalelementmadebythe

materialofthevariousperformance．

3）Estimation of earthquake

resistance ofthe momentresistant

Steelframesunderthepastfatal

earthquake．

Assoc．Prof∴SatoshiYamada

Yamada Lab
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Secure Materials Center
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Forsafeandsecurebuildings

Thisgroupisconcernedwiththe

basicbehaviorofreinforcedconcrete

members to make the reinforced

COnCretebuildingproofagainstthe

StrOngearthquakeanddurable．Ithas

beende窮nitelyshownbyHanshin－

AwajiEarthquakeDisasterin1995

thatkn0wingthefunctionofbuilding

remained after shock．We have to

explainthebehaviorofthebuilding

duringearthquakeandtheprocessof

failure．

Strongearthquakesbringoutthe

tremendousexplosionsatgasholders

OrpOWderplants．Inordertoprotect

humanagainstthoseexplosions，itis

necessarytostudythedamageofa

struCture血・Omthem．

Professor：ShizuoHayashi
AssistProf・：YoHibino Experimentalresult
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SinterIng Simulationinthreedimensions

（3D）（2006）

Findingofceramicssuperplastiicityina

Silicon－nitridebasedcomposite（Nature

1990）
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Mostceramicsarehard，Chemicallyinert，and

re血■aCtOry，then，theyareusedforamultitudeof

applications，e．g．，energy，tranSpOrtation，

production，andconstruCtionsystems．Onthe

Otherhand，theyarebrittleinnature，andtheir

Strengthislimitedbymicroscopicdefects．We
aim to develop technology forincreased

reliability of ceramics，Which will be key
COmpOnentS for realizing safe and secure

SyStemS．Theductileceramicsisstilladream，

but，thefindingofceramicssuperplasticity

broughtaboutauniquenet－Shapemanufacturing
methodforfutureceramiCindustry．Themain
Challengesaretoprovidebasisfordeveloping

highly efficient superplastic forming of
toughenedceramics．Furthermore，Weare
developingmodelingandsimulationtechnology

tomakemorereliableceramiccomponentsby

COntrOllingmicrostruCturalheterogeneityduring

Sintering．
Professor：FumihiroWakai
Assoc．Prof．：TakashiAkatsu
AssistProf．：YutakaShinoda

榊感ほ高郷且はLHJ由
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Researchonsecurematerialsfromaviewpoint

OfaJoca”yconcentratedstressfield

Theh’aCtureandplasticdeformation

Ofceramicssubstantiallyprogress

fromalocalphenomenonthatshould

be observedin the same scaleasthe

microstruCture Ofthe material．The

aimofourresearChprqjectistoknow

howwecandevelopceramicswith

highstrengthandtoughnessthrough

the study oflocal fracture and

deformationbehaviOratacracktipor

under anindentation with nano or

Submicronscale．Wehavedevelopeda

technique to evaluate thelocal

mechanicalpropertiesofmaterials，

Whichis widely applicable for

advanced materials such as MEMS

partsorthinBlms．

Professor：FumihiroWakai
Assoc．Prof二：TakashiAkatsu

AssistProf．：YutakaShinoda

WakaトAkatSu Lab
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R－CurVe behavior of whisker reinforced ceramic
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The cagestructure ofC12A7revealed by the
SynChrotronXTraydiffractmetry（Ie叫．AC12A7thin
fiIm beforeand afterultravioletlighti”umination

（righta）．Patterningof‘invisibIe．eIectroniccircuit

（rightb）．

P珊冊血州D叩h．h冊t

Nanoindentation on a highIy oriented pyrolytic

graphite and the AFMimage of a residual
impression．

Ceramicsthatcontrolactiveions
and radicals

【コ
The experimentaIapparatusforthe evaluation of

OXygen radicalemission（left）．Anincandescent

emission source and a quadrupole mass
SPeCtrumeter（upperright）．Oxidationofasilverfilm

OnaqUarlz－CryStalmicrobaIance（rowerright）．

Certain metalOxide ceramicscan actas

mediums that generate，StOre and

tranSpOrtionsand血・eeradicalsinunusual

StateS．Weaimatunderstandingtheir

physicalandchemicalpropertiesand

developing these properties to new

functionalmaterials and devices．For

example，Wefoundhydride（H‾）ionis

Stabilizedinthecageof12CaO・7A1203

（C12A7）crystal with a nanoporous

StruCture．Alightilluminationconvertsitto

atransparentelectronicconductor．TYlisis

a first discovery of an electronic

COnductivityinlight－metaloxides．Wealso

foundthatincandescently－heatedzirconia

Ceramicsintenselyemitsatomicoxygen

intovacuum．ThisphenomenonserveSaS

anefficientoxygenradicalsource．

Assoc．Prof，：KatsuroHayashi

Hayashi（k）Lab
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CollaboratingInstitutes

Functionalfragmentationcontro”edby

Phasetransitions

Intrinsical1y，eVerymaterialhaslimitationin

strengtheventhoughmaterialsresearChershave
devotedconsiderableeffortto develop strong

structuralmaterials．Bychangingthewayof

thinking，WeareprOpOSingnewconcept，SO

called‘‘functionalfragmentation”，inwhich

materialsthemselves血・agmenttOSaVeOurlives．

Developmentofnewstructuralmaterialswith

designedfragmentationisourfuturegoal．To

realizesuchafunction，phasetransitionsand／or

chemicalreactionsinducedbytemperatureor

pressureshouldplayanimportantrole，because

such aphase changescan be regarded as

intelligentactivefunctionagainstexternal

conditions．Asbasicinvestigations，Shock－

inducedphasetransitionsandchemicalreactions

areexploredfrommicroscopiclevel，andthen

applicationtonewsafestruCturalmaterialSwi11

beexamined．

Assoc．Prof．：ToshiyukiAtou

対応u山地
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ShockcompressedmulletceramicsindicatepecuIiar

nanostructure（a）andmicroscopicdecompositionto

aluminaandsilica（b），
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SchematicpotentiaLprofileattheinterfacebetween

metal and n－tyPe SrTiO3・In addition to the

thermionicemiseion（a）・thermally－aSSisted（b）and
direct（C）tunnellngCanCOntributetothejunction

transportwhenthebarrieristhinenough・

Phenomena characteristic of

Semiconductorinterfaceshavegiven

risenotonlytoelectronicdevices

but also to new research areas

includingquantumHalleffect．We

Studyoxideinterfacesinorderto

developnewfunctionalitiesandto

貢ndnovelelectronicstruCtureSby

high－preCisionthinfilmgrowth，

transport and JunCtion

characteristics measurementsand

photoemission spectroscopy，

utilizingalargedifFerencebetween

bulk andinterface electronic states

inoxides．Ourgoalistodevelop

artificialelectronic stateswhichare

usefu1fordeviceapplicationaswell

asforscient通cresearCh．

Assoc．Prof．：TomofumiSusaki

熟．JS融LriLヨむ
「

ConstructionChemistry

Weworkonthefo1lowlngthemesto

SOIvealotofproblemsrelatedtothe

COnStruCtion technology from a

chemical side．We cover studies of

basicresearchfordevelopmentsof

Cementbased newmaterials，neW

applicationmethodsofcementbased

materials，long－term durability of

Cementbasedmaterials，COmpOSiteof

polymerandinorganic materials，

hydrothermalsynthesisofbuilding

materials，rheologyofconcentrated

SuSpenSions，dispersionmechanisms

Ofpolymerdispersants．Wealsocover

Studies offundamentalresearch for

theuseofindustrialwasteproductsin

Cement raW materials and cement

COnCretemineraladmixtures．

Professor：Etsuo Sakai

SalもaiLab

Reaction productsin2CaO・Al203Glass－CaSO4

SyStemS

Low tempeTatUre hydrothermal synthesis of

TobermoritebyusingofYTCa2SiO4
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Deformation Behavior Simulation of

Polymers with Molecular Chain
NetworkModel

舗翫翫鋸油等．雨用舶沫舗悔し短品別

駄源∬軌吊胴針抽腔狛鋸頴冊

竺
霊
山
Observation of Deformation

Behavior of AIuminum Foam

underCompression
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Realization and developmentofstrong，

sustainable and reliable materials and

StruCtureSareeVerlastingsubjectforhuman

beings．Theyaredirectlyrelatedtorecent

nationalissue：anZenandanshin（securityand

peaceofmind）．Inorderto achieveanzen，

anshinandhencecomfortablehumanlife，We

are working on analysIS，Simulation，

measurement and evaluationin the fields

around Mechanics ofMaterials．Recent

researChtopicsarewidelyspreadasfollows：

mechanicalmodeling and evaluation of

adhesion and debonding of material

interfaces，Simulationofpolymerdeformation

withmolecularChainmodel，WaVeletanalysis

Ofelastic stresswaves，development of

ultrasonic non－destructive evaluation

technique，advancementofstress／strain

measurementtechniquesbyinverseanalysis，

evaluationandimprovementofmechanical
reliabilities of electronic materials and

products，andothers．

Professor：KikuoKishimoto



AGCCollaborativeResearchDivision

Althoughglasshasbeenusedasdai1y

necessitiesinvariousfieldsforalongtime，

itsimportanceisrecentlyincreaslngln

Cutting－edgefields，SuChasphotonics，

electronics，energy，etC．Traditional1y，glass

ismade血■Omubiquitousandenvironment

friendlymaterialswhichareabundantly

availableontheearth．However，Sinceglass

isinanonequilibriumstateandhasa

disordered structure，itsessenceis still

unknown and alot ofunknownfunctions

areexpectedtobehiddeninglass．We

Studyontherelationshipbetweenglass

StruCtureSandproperties，andcreatenew

functionalglassesbydesigningnovel

StruCtureSandnewceramicsmadeby

usingtheglasses，aimingatcreationof

usefu1materialsforthesociety．

Professor：SetsuroIto

Assist．Prol：JiangLi
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Biotechno109y EcoIogy

DeveJopment of new functions of glass by

COntrOHIngCOmPOSition＆structure

Fracturebehaviorofglassatthecracktip

TClarifying fracture mechanism＆Preventing glass

fracture－

PromotionOfficeforCooperativeResearches

MSLispromotingcollaborativeresearchwiththe

researchersin theUniversities，Governmental

and／orindustrialresearChorganizationsinJapanas

We11asoverseasutilizingfacilitiesand／ordatain

MSLTheco11aborativeresearchesarecategorized

as“Generalresearch”，“Specifiedresearch”and

“Workshopsto be heldin MSL”．In2009，We

promoted　81projectincludingmorethan680

researchers．¶ledeadlineforapplicationwi11bein

themiddleofFebruaryineveryyear．

E一mail：Suishin＠msl．titech．ac．jp

SectionofTechnicalSta鮎

ReSearChAdministrator

Tnesectionoftechnicalsta飽supports

researchactivitiesofthelaboratory

technically．Ithasamachineshopand

thestaffsassistsubtechnicalconsulting

todevelopexperimentalequlpmentSand

manufacturingthem．Moreover，the

SamplemeasurementwithequlpmentS

forco11aborateresearCh．Ithasthesta飴

assist maintenance ofexperimental

equipmentsandmanagementassistance

toresearchactivitiesare supported

widely．
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toShibuyaSt．

SuzukakedaiSt．

toChuo－RinkanSt．

／
toYokohama－Machidal．C．

MaterialsandStructureSLaboratory

SuzukakedaiCampus

Nagatsub4259R3－28，Mido琉Yokohama226－8503，Japan
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