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P-1 Interacting quantum spin chains
A. Zheludev
PhysicsDepartment,BrookhavenNationalLaboratory
For two decadesthedevelopmentof our understandingof quantummagnetismwasprimarily drivenby inelasticneutronscatteringstudies.It is
fair to saythat basicone-dimensionalsystemsare,by now, ratherwell understood.Ironically, Landauscriticism of the 2-sublatticemodel for
antiferromagnetismintroducedby Neel, a debatedatingbackto the early 30s,is well justified for 1D magnets.The magneticgroundstateand
excitation spectrumin 1D compoundsarenothinglike thosein semi-classicalspin wave theory, known to work well for 3D systems.The new
challengeis to bridgethegapbetweenthestrikingly differentandapparentlyincompatiblebehavior observed in 1D-quantumand3D-”classical”
magnets.Experimentson weakly-coupledquantumspin chainsreveal a uniqueduality of the excitation spectrumin suchsystems:”classical”
spinwavescompetefor spectralweightwith quantummulti-particlecontinuaandbizarre”soft-spin” excitations.High-field experimentsprovide
analternative way to suppressquantumfluctuationsin 1D magnetsanddrive themtowardsmore”classical”behavior. It is gratifying to seethat
theprogressmadeis drivennot only by thediscovery of new modelmaterials,but alsoby thedevelopmentof advanceinstrumentationanddata
analysistechniques.Severalexamplesof recentneutronscatteringstudiesof quasi-1Dquantummagnetswill bereviewed.

P-2 Neutronsin the Post-GenomeSequencingEra
G. Zaccai
InstitutdeBiologieStructuraleCEA-CNRSandInstitutLaueLangevin, Grenoble,France
Themethodsof neutronscatteringin biology weredevelopedessentiallyin the1970’s and1980’s, taking advantageof thespecialpropertiesof
theneutron’s interactionwith matter, andespeciallythelargeisotopeeffect for hydrogen.NeutroncrystallographylocalisedimportantH atomsin
enzymeactivesites.Contrastvariationapplicationsto protein-nucleicacidcomplexesprovidedessentialstructuralinformationontheorganisation
of complexessuchasribosomes,chromatin,virusesandon kinetic interactionsbetweentransferRNA, enzymesandelongationfactorsinvolved
in translation.Thetriangulationexperiments,placingall theproteinsin thesmallribosomalsubunit, andsolvingpolymerasequaternarystructure,
representeda majorfeat,bothin their biochemicalandscatteringanalysisaspects.In thebiologicalmembranefield, neutrondiffractionprovided
uniqueinformationon the conformationof lipid moleculesin bilayersandon protein-lipid-waterstructurein n! aturalmembranes,aswell as
contributing in a complementaryfashionto the resolutionof membraneprotein structures.Studiesof the importantrole playedby hydration
andsolvation in biologicalmacromoleculeswereinitiated. The largenumberof high resolutionstructuresthatarebecomingavailablefollowing
SynchrotronRadiationcrystallographyandNMR now emphasiseevenmorethatsuchknowledgeis a startingpoint in understandinga biological
systemand not an end in itself. The specialadvantagesof neutronscombinedwith the progressin biochemistryand molecularbiology are
powerful reasonsto stimulatearebirthof neutronscatteringexperimentsin biology in thepostgenoimesequencingera.Whenthestructuresof the
componentsof asystemareknown, thequestionsare:how dothey interactwith eachother?whatis theroleof theenvironment,throughhydration
andsolvation?what is thedynamicsunderlyingthestructures?how do they move? All questionsthatcanbeaddressedby neutronscattering.In
thedynamicsfield in particular, neutronsareuniquein beingableto provide simultaneouslytheamplitudesandfrequenciesof molecularthermal
motions– motionsthathave alreadybeenshown to beinvolvedin biologicalfunctionandactivity. Key experimentson proteins,membranes,and
protein-nucleicacidcomplexeswill bepresentedandtheperspectivesof themethodswill bediscussed.

P-3 Neutron ScatteringStudiesof Hierar chy Structur eand ”Inter phaseScattering” in Phase-SeparatingBinary Mixtur es
T. Hashimoto

��� �
, H. Jinnai

��� �
, T. Koga

��� �
,�

HashimotoPolymerPhasingProject,ERATO, JST, Japan,�
Departmentof PolymerChemistry, GraduateSchoolof Engineering,KyotoUniversity, Kyoto 606-8501,Japan,�
Departmentof PolymerScienceandEngineering,Kyoto Instituteof Technology, Kyoto 606-8585,Japan

We overview time-evolution of phase-separatingstructurein binary mixturesfor a wide rangeof wave numberq by usingtime-resolved small-
angleneutronscattering(SANS), light scatteringandlaser-scanningconfocalmicroscopy. By taking an advantageof usingpolymerswe could
elucidateevolutionof hierarchystructurescomprisedof globalstructure,interfacestructure,andlocalcompositionfluctuationswithin two phases.
Theglobalstructureis highlightedto have a sponge-like structurewith a hyperbolicinterface.Thesponge-like structureis foundto bea structure
universalto ”symmetric” polymermixturesandsimpleliquids andto be predicableby usinga time-dependentGinzburg-Landautheory. SANS
studiesunveiled ”interphasescattering”thatoriginatesfrom compositionfluctuationswithin interfacial region with a finite interfacial thickness.
This interphasescatteringgivesthescatteringexcessto thescatteringarisingfrom the local compositionfluctuationswithin the two phasesand
becomesremarkableasthePorodscatteringfrom theinterfacebecomesnegligibly small in theq-rangeof theobservation.

P-4 Novel Magnetic Excitations in Metals and Superconductors
S.M. Hayden
H. H. Wills PhysicsLaboratory, Universityof Bristol, TyndallAve.,Bristol BS81TL, UK
Recentyearshave seentherapiddevelopmentof instrumentation,bothat reactorandspallationneutronsources,for the investigationof coherent
magneticexcitationsin singlecrystals.Therehasalsobeena concomitantsupplyof new materialswith novel magneticexcitations. In this talk
I will show how new techniques,particularlythoseinvolving theuseof positionsensitive detectorson chopperspectrometers,have beenusedto
addressnovel magneticexcitations.I will draw examplesfrom high-temperaturesuperconductor, transitionmetals,andtransitionmetaloxides.

P-5 The Spallation Neutron Source: A Powerful Tool for Materials Research
T.E. Mason
SpallationNeutronSource,OakRidgeNationalLaboratory, OakRidge,TN 37830,USA
The wavelengthsandenergiesof thermalandcold neutronsare ideally matchedto the lengthandenergy scalesin the materialsthat underpin
technologiesof thepresentandfuture: rangingfrom semiconductorsto magneticdevices,compositesto biomaterialsandpolymers.TheSpallation
NeutronSource(SNS)will useanacceleratorto producethemostintensebeamsof pulsedneutronsin theworld whenit beginsoperationin 2006.
Theprojectis beingbuilt by a collaborationof six U.S.Departmentof Energy laboratories.It will serve a diversecommunityof usersdrawn from
academia,industry, andgovernmentlabswith interestsin condensedmatterphysics,chemistry, engineeringmaterials,biology, andbeyond.
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P-6 JapaneseSpallation Neutron Source
S.Ikeda
High Energy AcceleratorResearchOrganization,Ibaraki,Japan
TheJapanese”Joint Project” is a new projectto pursuefrontiersin particlephysics,nuclearphysics,materialsscience,life science,andnuclear
technology, usinga new protonacceleratorcomplex at thehighestbeampower in theworld. This projecthadbeenjointly proposedby theHigh
EnergyAcceleratorResearchOrganization(KEK) andtheJapanAtomic EnergyResearchInstitution(JAERI), andwasapprovedattheendof 2000.
This acceleratorcomplex allows productionof a varietyof intensesecondaryparticlebeams.It alsooffer theexciting prospectfor measurements
of neutrinooscillationsandCPviolation, materialsandlife scienceswith neutronandmuonbeams,andaccelerator-drivennucleartransmutation
of long-livednuclidesin nuclearwaste.As oneof themajorfacilities in this project,thenext generationof pulsedspallationneutronsourcewith
1 MW will beconstructedby theendof 2006. It is comparableto thenew pulsedsourceswhich will berealizedin US andEurope.In this paper,
thedetailsof thenew neutronfacility in ’Joint Project’aresummarized.

P-7 The EuropeanSpallation SourceProject
DieterRichter
Institutefor Solid StateResearch,ResearchCenterJülich, D-52425Jülich, Germany
TheEuropeanSpallationSource(ESS)will bea third generationneutronsourcedrivenby a protonacceleratorwith a beampower in the5 MW
range.Sucha neutronsourceoffers news perspectivesfor experimentsbeyond today’s high flux reactors.In my presentation,I will presentthe
statusof theESSproject,I will discussthedifferentacceleratoroptionsandin particularrelateto theoptionof amulti purposefacility (CONCERT
project).On thebasisof thescientificopportunities,offeredby differenttargetoptions,in June2001theCouncilof theESSwill have definedthe
targetspecifications.I will reporton thescientificevaluationandtheconclusionsleadingto this decision.

P-8 The New Neutron SourceFRM-II
W. Gläser
TechnischeUniversiẗatMünchen,Germany
The FRM-II is a new beamtuberesearchreactorat the TechnischeUniversiẗat Münchento replacethe researchreactorFRM at Garchingafter
43 yearsof successfuloperation.Theconceptof theFRM-II asa futurenationalneutronsourceandbasisfor our internationalcooperationwas
stronglyrecommendedby theGermanScienceCouncil. High intensitiesof thermalneutronsareprovidedby a particulardenselypackedcoreof
highly enricheduraniumandareextractedby 12 beamapertures.Thelow thermalpower of 20 MW allows thepositioningof a D � cold sourceat
a maximumof thethermalneutronflux in theD � O moderator. This cold sourceis seenby 3 beamtubes,oneof which feedsa neutronguidehall.
A graphitehot sourceshiftsthethermalspectrumto shorterwavelenghtswith a maximumof theMaxwelliandistributionat � 0.5Å. Construction
startedin 1996andwascompletedat thebeginningof 2001.Severalresearchgroupsat universities,researchcentersandtheMax-Plancksociety
areactively participatingin thescientificinstrumentationof thefacility. Conceptandstatusof thefacility andits first generationof instrumentation
will bepresented.

P-9 From zero to thr eedimensions:Neutron spectroscopyof polymeric fullerides
H. Schober

�
, B. Renker

�
,�

Institut LaueLangevin, Grenoble,France�
INFP, ForschungszentrumKarlsruhe,Germany

Fullerenesform crystallinestructureswith themoleculesspinningnearlyunhinderedat high temperatures.Comparedto thestiffnessof thecages
the inter-molecularbondingis weakmakingfullerenesclose-to-idealrepresentativesof molecularcrystals.Fullereneshave a strongtendency to
undergo solid statechemicalreactionsprovided thesearecatalyzedby appropriateconditions- like exposureto light, high pressureat elevated
temperaturesor doping.Thereactionsleadto avarietyof polymertopologieswith varyingdimensionality. Uponnetwork formationthemolecular
crystalcharacterbreaksdown leaving text booksignaturesin thespectra.Thesesignaturesallow to monitorthenetwork formationprocessin real
time via inelasticneutronscattering(INS). Combinedwith latticedynamicalcalculationsthe INS experimentsyield valuableinformationon the
bondtypesandbondtopologiesin thenetworks. While many systemsshow a simpleactivatedbehavior uponbondformationor bondbreak-up
somesystemspassthrougha stageof phaseseparationfeaturingcoexistenceof monomerandpolymerregions.

P-10 Advancing Neutron Diffraction asa Tool for the Engineer
T. M. Holden
Los AlamosNationalLaboratory, Los Alamos,New Mexico 87545,U.S.A.
The first stressmeasurementson engineeringcomponentsby neutrondiffraction appearedaboutfifteen yearsagoand therehasbeena steady
demandto solve industrial problemssincethen. Recently, therehave beenmajor efforts to measureandmodel the in-situ strain responseto
appliedstressin industrialalloys in theelasticregimeandabove theyield point in theplasticregime. Theresultsreveal the fundamentalmodes
of deformation,suchasslip andtwinning, andgive themagnitudesof thecritical resolvedshearstresses.Of equalimportance,theresultsshow
how to accountfor the intergranularstraincontributionsto the different reflectionsandthusto interpretmeasuredstrainscorrectly in termsof
themacrosopicstressfieldsof interestto theengineer. Round-robinexperimentsconductedworldwideon testsampleshave leadto standardized
proceduresfor strainmeasurementwith neutrons.
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PolarisedNeutrons: An ideal tool for magneticcrystallography
P. J.Brown
InstitutLaue-Langevin, 38042Grenoble,France
The magneticpropertiesof crystalswhich have beenrevealedby many differentkinds of experimentin the past60 yearsaremany andvaried.
Thosewhich pertainto their orderedstructuresform only a small part of the whole, yet the wealthof differentspin configurationswhich have
beenfoundin naturechallengestheimagination.At theelectroniclevel thephenomenacontributing to themagnetisationareyetmorevaried.The
primetool whichhasallowedaccessto thespatialdistributionof magnetisationis neutronscattering,andsincethis is a spacefull of vectors,what
betterthanto usethe neutron’s own vectorproperty, its spin, to studyit. In the ideal neutronscatteringexperimentthe energy, momentumand
spindirectionof the incidentneutronbeamwould bedefined,andthescatteredenergy, momentumandspindirectiondetermined.Unfortunately
”ideal” experimentsareseldompractical.However lessthan”ideal” experimentscanyield rich informationwhenthey exploit thevectorproperties
of thedipoleinteractionaswell asthephasesensitivity implicit in diffraction.
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T-1 Polarimetric neutron-scatteringstudy of the optic modein the spin-peierlscompoundCuGeO�
L.P. Regnault

�
, J.E.Lorenzo

�
, B. Grenier

�
, J.P. Boucher

�
, G. Dhalenne

�
, A. Revcolevschi

�
,�

DepartementdeRechercheFondamentalesur la MatiereCondenseeSPSMS-MDN,CEA-grenoble,17 RuedesMartyrs38054Grenoblecedex
9, France�

LaboratoiredeCristallographie,CNRS,BP166,38042Grenoblecedex 9, France�
LaboratoiredeSpectrometriePhysique,UniversiteJ.FourierGrenobleI, BP 87,38402Saint-martind’ Heres,France�
LaboratoiredePhysico-Chimiedel’ EtatSolide,Universit́e deParis-Sud,F-91405OrsayCedex, France

The spin dynamicsassociatedwith the acousticandoptic modesin the inorganicspin-PeierlssystemCuGeO� have beenstudiedby meansof
unpolarizedinelasticneutronscatteringunderfield andpolarizedinelasticneutronscatteringin zerofield. In a magneticfield appliedalongthe
a axis, theacousticandoptic modessplit into threedistinctmodeswith quitedifferentrelative spectralweights.Thelongitudinalpolarimetryon
theopticmodefor apolarisationsetparallelto Q (definedasx) shows thatmuchmoreconventional.Our experimentalresultscanbequalitatively
understoodby assumingthattheexcitationsaremixed(sructuralandmagnetic)objects.

T-2 Structural and magneticpropertiesof the quasi-1Dand 2D molecular magnetsCu(NCS)2pyzand Fe(NCS)2pyz2
L. CHAPON

�
, J.L. MANSON

�
, H. N. BORDALLO

�
, D. N. ARGYRIOU

�
,�

MaterialsScienceDivision,ArgonneNationalLaboratory, USA�
IntensePulsedNeutronSource,ArgonneNationalLaboratory, USA

The structureof Cu(NCS)2pyz determinedby powder neutrondiffraction consistsof Cu chainslinked by pyrazinewhile the Fe(NCS)2pyz2
structureis formedby Fe2D sheetslinkedby pyrazinewith a almostperfectsquarelattice. In bothcases,inter-chainandinter-sheetinteractions
providedby theNCSligandarevery weakleadingto quasi-1Dand2D systems.This pictureis confirmedby powderneutrondiffractionalthough
themagneticsusceptibilitiesshow maximarespectively at 7 and8.5 K beingcharacteristicof antiferromagneticinteractions.No long range3D
magneticorderingwasobserveddown to 4K. However, we do find structuralchangesthatcorrelatewith maximain thesusceptibilities.We also
discusszero-fieldsplittingexcitationsfor theFesampledeterminedby INS.

T-3 Neutron ScatteringStudiesof the One-DimensionalQuantum Spin Magnetism in Yb � As�
M. Kohgi

�
, K. Iwasa

�
, J.-M.Mignot

�
, B. Fåk

�
, A. Hiess

�
,�

Departmentof Physics,Tokyo MetropolitanUniversity, Tokyo 192-0397,Japan�
LLB, CEA/Saclay, 91191Gif surYvette,France�
DRFMC,SPSMS/MDN,CEA Grenoble,38054Grenoble,France�
ILL, BP156,F-38042Grenoble,France

Yb � As� is a uniquelanthanidecompoundwhich exhibits typical behaviors of a one-dimensionalS=1/2Heisenberg antiferromagnet.The 1D
propertiesaredueto theformationof 1D chainsof Yb

���
ionsby thechargeorderingfrom themixedvalencestate,andtheinterrelationbetween

the1D magnetismandthechargeorderingaswell astheheavy-Fermion-like anomalyof electricalresistivity attractsmuchattention.We present
recentpolarizedneutrondiffractionandinelasticneutronscatteringworkswhichplayedimportantrolesto revealthe1D quantumspinmagnetism
of this material.We will alsodiscusstherecentfinding of theevidencefor thestaggeredfield effect on the1D spinsystemundermagneticfield.

T-4 Spin dynamicsin the high-field phaseof quantum critical S=1/2TlCuCl �
Ch. Rüegg

�
, N. Cavadini

�
, A. Furrer

�
, K. Krämer

�
, H.U. Güdel

�
, P. Vorderwisch

�
, H. Mutka

�
,�

Laboratoryfor NeutronScattering,ETHZ & PSI,CH-5232Villigen, Switzerland�
Departementfür ChemieundBiochemie,UniversiẗatBern,CH-3000Bern9, Switzerland�
Hahn-Meitner-Institut,BENSC,D-14109Berlin (Wannsee),Germany�
Institut Laue-Langevin, B.P. 156,F-38042GrenobleCedex 9, France

An externalmagneticfield suppressesthespinenergy gapin singletgroundstateS=1/2TlCuCl� . Thesystembecomesquantumcritical atH 	
����
 �
T, wheretheenergy gapbetweenthelowestZeemansplit triplet level andthenonmagneticgroundstatevanishes.Antiferromagneticorderingis
reportedaboveH 	 , whichunderlinesthecollectivenatureof theobservedquantumphasetransition.Theintrinsicparametersof thetitle compound
allow to accessthe critical region microscopicallyby neutronscattering. A substantialstudy of the spin dynamicsin the high-field phaseof
TlCuCl� at T=2 K up to H=12 T wasperformedfor thefirst time. Theresultsindicatetwo dynamicalregimes,which canbeunderstoodwithin
characteristicallyrenormalizedtriplet modesanda low-lying dynamicsof possiblycollective origin.

T-5 Excitations of a 2D frustrated quantum magnetin the high-field ferr omagneticphase
R. Coldea

��� ��� �
, D.A. Tennant

��� �
, K. Habicht

�
, P. Smeibidl

�
, Z. Tylczynski� ,�

OakRidgeNationalLaboratory, OakRidge,Tennessee37831,USA�
ISIS Facility, RutherfordAppletonLaboratory, Didcot,OxonOX11 0QX, UK�
Oxford Physics,ClarendonLaboratory, OxfordOX1 3PU,UK�
Hahn-Meitner-Institut,BENSC,14109Berlin, Germany
� Instituteof Physics,AdamMickiewicz University, Umultowska85,61-614Poznan,Poland
Wehaverecentlydiscoveredanew fractionalquantumspinliquid statein the2D frustratedquantummagnetCs� CuCl� [1]. Weusehighmagnetic
fields to manipulatethe groundstatefluctuationsand neutronscatteringto determinethe natureof the excitations. The saturatedhigh-field
ferromagneticphaseprovidesareferencephasewheretheHamiltoniancanbedeterminedexactlyasgroundstatefluctuationsarequenchedoutand
excitationsaremagnonswith dispersionequalto theFouriertransformof thecouplings.Measurementsreveala2D triangularantiferromagnetwith
partially-releasedfrustration. Comparisonwith thezero-fieldspin-liquid phasegiveslarge quantumrenormalizationsfor the incommensuration
andtheexcitationenergies.[1] R. Coldeaetal, Phys.Rev. Lett. 86,1335(2001)



Low DimensionalandQuantumSpinSystems 7

T-6 Spin Excitations in the 2D orthogonal-dimer systemSrCu � (BO � ) �
K Kakurai

��� �
, N Aso

�
, K Nukui

�
, M Nishi

�
, H Kageyama

�
, K Onizuka

�
, H Kadowaki

�
, Y Ueda

�
,�

NeutronScatteringLaboratory, Institutefor Solid StatePhysics,Universityof Tokyo�
MaterialDesignandCharacterizationLaboratory, Institutefor Solid StatePhysics,Universityof Tokyo�
Departmentof Physics,Tokyo MetropolitanUniversity�
AdvancedScienceResearchCenter, JAERI, Japan

We reporthigh energy resolutioninelasticneutronscatteringresultson thestronglyfrustrated2D orthogonal-dimersystemSrCu� (BO� ) � [1]. It
waspointedout by MiyaharaandUeda[2],thatthis systemcanbemappedon theShastry-Sutherlandmodelcloseto thequantumphasetransition
from a Neelto a singletdimerstate.Stronglylocalizedfirst triplet excitationsat around3meVwith a smalldispersiondueto theDM interaction
in zeroandappliedmagneticfield perpendicularto the2D planearestudied.Higherenergy excitationsaround5meV, probablydueto the triplet
boundstates,will bealsodiscussed.[1] H. Kageyamaet al. Phys.Rev. Lett. 82 (1999)3168. [2] S. MiyaharaandK. Ueda,Phys.Rev. Lett. 82
(1999)3701.
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T-7 Overview New Larmor PrecessionTechniques
M. Th. Rekveldt

�
, W. G. Bouwman

�
, T. Keller

�
, S.Grigoriev

�
, W. H. Kraan

�
, J.Plomp

�
, O. Uca

�
,�

InterfacultyReactorInstitute,Universityof TechnologyDelft, 2629JB,Delft, TheNetherlands�
PhysikDeptE21,Reaktorstation,TU München,85748Garching,Germany

Larmorprecessionhasbeenusedin thepastin neutronspin-echoandneutrondepolarisation.In thelastdecade,the inclinedfront andendfaces
of theprecessionregionscombinedwith the resonantLarmor precessionspin-echotechnique,underwenta revived interest.Varioustechniques
basedon theseinclinedfaceshave beendeveloped,suchasspin-echosmallangleneutronscattering(SESANS),high-resolutiondiffractionusing
Larmorprecessionandoff-specularneutronreflectometryusingSESANS.An overview will begivenof thestateof theartof thedevelopmentsof
thevarioustechniques.

T-8 Advancesin SpecularNeutron Reflectometry
C. F. Majkrzak

�
, N. F. Berk

�
,�

NIST Centerfor NeutronResearch,NationalInstituteof StandardsandTechnology, Gaithersburg, MD USA
Specularneutronreflectometryprovides a depthprofile of the scatteringlength density(SLD) and, ultimately, of the chemicaland magnetic
compositionof a layeredmaterial. To date,numerousproductive applicationsof neutronreflectometryhave beendemonstrated.With the new
developmentof methodsfor phasedetermination,the problemof deducingunambiguousSLD profilesfrom reflectivity datahasbeensolved in
principle and, largely, in practiceaswe briefly review. Nonetheless,the fact that reflectivities can only be measuredup to a finite maximum
wavevector transferQ still limits the spatialresolutionattainable.Lately, neutronreflectivities aslow as10��� out to valuesof Q approaching
0.7Å � � havebeenmeasured,yieldingspatialresolutionsof afractionof ananometer. Wediscusstheresultsof recentexperimentswhich illustrate
the currentsensitivity of neutronreflectometryandpresentsomeapproaches,both instrumentalandanalytical,for effectively extendingthe Q
range.

T-9 SimultaneousPolarization Analysis of ZeemanSplitting in Polarized Neutron Reflectometry using a Polarized
�
He Neutron Spin

Filter
D. Hussey

�
, S.Fan

�
, B. Neff

�
, C. Bailey

�
, W. M. Snow

�
, D. Rich

�
, A. K. Thompson

�
, T. R. Gentile

�
, S.G. E. teVelthuis

�
, G. P. Felcher

�
,�

IndianaUniversityCyclotronFacility�
NationalInstituteof StandardsandTechnology�
IntensePulsedNeutronSource,ArgonneNationalLab

A polarized
�
He neutronspinfilter wasusedto analyzepolarizedneutronsreflectedfrom a 1000Åthick Fethin film immersedin a magneticfield.

Using the largesolid angleof thepolarized
�
He spinfilter, we wereableto simultaneouslyanalyzeboth thespecularly-reflectedcomponentand

theoff-specularcomponentcausedby thephenomenonof Zeemansplitting of surfacescatteredneutronsobservedby Felcheretal. [G. P. Felcher,
S. Adenwalla, V. O. deHaan,A. A. VanWell, Nature,377,409(1995)]. Thesampleof polarized

�
He waspolarizedby metastability-exchange

opticalpumpingandcompressedinto a glasscell at IndianaUniversity, andtransportedto POSYI at IPNS.Resultsarein agreementwith theory.
To ourknowledgethiswork representsthesecondexperimentto employ a polarized

�
He neutronspinfilter in neutronreflectometry.

T-10 First realizationof Bonse-Hartangular profilesfor multiple Bragg reflections
A. G. Wagh

�
, V. C. Rakhecha

�
, W. Treimer

�
,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India�
Universityof Applied Sciences(TFH) Berlin, FachbereichII, LuxemburgerStrasse10,D-13353Berlin andHahn-Meitner-Institut Berlin, SF1,

D-14109Berlin, Germany
We have produceda monochromaticneutronbeamwith the sharpestyet angularprofile. We evolved an optimal designfor the geometryof a
channel-cutperfectcrystaleffectinga multiple Braggreflection.Usinga pair of suchchannel-cutsilicon crystals,we recordedrockingcurvesfor
a triple-triplesymmetric111Braggreflectionof 5.229Åneutronsat theV12b DoubleCrystalDiffractometerin BENSC.Thedataagreeswith the
theoreticalDarwin reflectioncurvesover an intensityrangespanning5 ordersof magnitude.This constitutesthefirst realizationof theproposal
madeby BonseandHart35 yearsago.Our resultsmarkanorderof magnitudeimprovementover thepreviousbestUSANSprofiles.
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T-11 The Low FrequencyDensity of Statesfor Amorphousand Crystalline Ice Phases
C. A. Tulk

��� �
, D. D. Klug

�
, E. C. Svensson

�
, V. F. Sears

�
, J.S.Tse

�
, V. P. Shpakov

�
, I. P. Swainson

�
,�

SpallationNeutronSource,OakRidgeNationalLab/ArgonneNationalLab,9700S.CassAve. ArgonneIL USA�
SteacieInstitutefor MolecularSciences,NationalResearchCouncilof Canada,Ottawa,OntarioCanada�
Instituteof InorganicChemistry, SiberianBranchof RussianAcademyof Sciences,Novosibirsk,Russia

Incoherentinelasticneutronscatteringmeasurementshavebeencarriedoutonhigh-densityamorphous(hda)ice, low-densityamorphous(lda) ice,
andcrystallineiceIc andIh. Datawascollectedattemperaturesfrom 5 to 80K for hdaandfrom 5 to 120K for theotherphases.Thelow-frequency
(n � 1 THz) densitiesof states,g(n),of thefour phasesarecompared.Thedatashow clearlyanexcessnumberof modesin g(n) for hdaiceat5 K,
centeredat0.65THz . Theexcessg(n) is considerablyreducedonheatingto 20K, but theexcessmodesarestill observedupto about60K. Above
60K, g(n) for hdaiceexhibitspredominatelyDebyebehavior, g(n)An2, asn 0. No suchexcessmodesareobservedin ldaor in thetwo crystalline
phases,althoughin all threethereis a slight but significantkink in g(n)between0.60and0.83THz. By meansof latticedynamicscalculationson
anexperimentalstructurederivedfrom reverseMonteCarloanalysisof neutrondiffractiondatafor hdaice, we identify theexcessmodesin hda
ice aslocalizedexcitationsof shortchainsandisolatedmolecules.This studyhasgiventhebestinsightsto dateon themicroscopicorigin of the
excesslow-frequency modesthatarea characteristicfeatureof amorphousmaterials.

T-12 Static and Dynamic Studiesof the FastSilver Ion Conductor Ag � GeSe� I by Neutron Scattering
A.C. Dhaussy

�
, O. Isnard

�
, M. Anne

�
, A. Pradel

�
, M. Ribes

�
,�

LaboratoiredeCristallographie,CNRS,BP166,38042Grenoblecedex 9, France�
LaboratoiredePhysico-Chimiedela MatièreCondenśee,Universit́e MontpellierII, 34095Montpelliercedex 5, France

ThephaseAg � GeSe� I belongsto theargyroditefamily of super-ionic conductorsandits highconductingform still existsatvery low temperature.
Neutronscatteringexperimentshave beenperformedin orderto fully characterisethestaticanddynamicbehaviour of this compound.Thermal
evolutionof thenormalisedelasticintensitydeducedfrom quasielasticdataandusingthefixedwindow methodsuggestsa freezingof thediffusion
processbelow 100 K. Thermodiffractometryresultsshow a classicalbehaviour for cell parameterand Debye-Waller factor, andonly a slight
anomalyis observedabove 300K. A cristallographicmodelbasedonnon-harmonicdevelopmentof theatomicdisplacementparametersis refined
for singlecrystalneutrondiffractiondatacollectedat20 and300K.

T-13 AnomalousPhononDamping in the High Temperature ShapeMemory Alloy Ti ��� Pd� � Cr �
B. Winn

�
, S.M. Shapiro

�
, R. Erwin

�
, D. L. Schlagel

�
, T. Lograsso

�
,�

BrookhavenNationalLaboratory, Upton,NY 11973��
NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899�
AmesLaboratory, Ames,IA 50011

Neutronscatteringmeasurementsof the high temperatureshapememoryalloy Ti ��� Pd��� ��� Cr� wereperformedto probethe phononprecursors
to the Martensitictransformation.For ����� , the transformationtemperature,�! #" 800K [1] andfor the compositionstudied, ����$&% , it is
reducedto " 400K. Above this temperaturethecrystalpossessesa simpleCsCl-typecubic structure.Transverseacousticphononspropagating
alongthe ' ()()�+* directionwith atomicdisplacementsalong '-,.()(&�+* werestudiedat temperaturesup to 675K. Thephononsarewell definednear
thezonecenter, but for (0/1�2
435� , they remainstronglyoverdampedat all temperaturesstudied.An elasticpeakdevelopsin thecubic phaseat
(6�7�2
 8&8 andincreasesin intensityas �! is approached.However, thephononsdonotshow any characteristicanomalyat thisparticular( . � Work
at Brookhavensupportedby DOE undercontractNo. DE-AC02-98CH10886[1] K. EnamiandY.Nakagawa in Proceedingsof ICOMAT-92, ed.
by C. M. WaymanandJ.Perkins(Monterey Institutefor AdvancedStudies,Monterey, CA 1993)p. 521.

T-14 Inelastic Neutron ScatteringSelectionRulesfor Phonons:Application to Leucite PhaseTransition
M.I. Aroyo

�
, H. Boysen

�
, J.M. Perez-Mato

�
,�

Depto.deFisicadela MateriaCondensada,UPV, 48080Bilbao,Spain�
Inst.f. KristallographieundAng.Min., LMU, 80333München,Germany

Recently, it hasbeenproven the existenceof phononsymmetryselectionrules in inelasticneutronscatteringexperiments[1]: the resulting
extinctionsdependonly on the modesymmetryandthe Brillouin zone. The simplicity andimportanceof the selectionrules in the analysisof
phononscatteringdatais shown by its applicationto theleucitecase[2]. Thestraightforwardextensionof theprocedurefor problemsof thermal
diffusescatteringwidenstheapplicabilityof theresult. [1] J.M. Perez-Mato,M.I. Aroyo, J.Hlinka, M. Quilichini, R. Currat. Phys.Rev.Lett. 81,
2462-2465(1998).[2] H. Boysen.In emphPhaseTransitionsin FerroelasticandCo-elasticCrystals,E.K.H. Salje,pp.335-349,CUP, Cambridge,
1990.
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T-15 Amphiphilic Block CopolymersasEfficiency Boostersin Micr oemulsions:A Two DimensionalContrast Variation SANSInvesti-
gation of The Roleof Polymers
H. Endo

�
, J.Allgaier

�
, M. Mihailescu

�
, M. Monkenbusch

�
, G. Gompper

�
, D. Richter

�
, B. Jakobs

�
, T. Sottmann

�
, R. Strey

�
,�

Institut für Festk̈orperforschung,ForschugszentrumJülich�
Institut für PhysikalischeChemie,Universiẗat zu Köln

Amphiphilic PEP-PEOblockcopolymersincreasetheemulsificationpowerof surfactantsin microemulsionsdramatically[1]. We investigatedthe
roleof theblockcopolymersby SANS.A highly precisecontrastvariationmethodaroundthematchingpointof oil, waterandsurfactantallows to
extractthepolymerscattering.It wasfoundthatthepolymerdecoratesthesurfactantmembraneandnotaggregatesformingmicellarstructures.In
addition,this methodcouldbeusedto extract thepartialscatteringfunctionsof thedifferentcomponents.We derivedtheoreticalexpressionsfor
thefunctionsandinterpretedcorrespondingdata[2]. Theoreticallyit is explainedthatthedecorationof polymerschangesthebendingrigidity of
themembrane,which is confirmedby thephasebehavior andourscatteringresults.[1] B. Jakobs,etal., Langmuir15 (1999)6707[2] H. Endo,et
al.,Phys.Rev. Lett. 85 (2000)102

T-16 Neutron Spin-EchoInvestigationof the membranedynamicsin bicontinuous microemulsions
M. Monkenbusch

�
, M. Mihailescu

�
, J.Allgaier

�
, D. Richter

�
, B. Jakobs

�
, T. Sottmann

�
, B. Farago

�
,�

IFF, FZ-Jülich, Germany�
Inst. Phys.Chem.,Univ. Köln, Germany�
Inst. LaueLangevin, Grenoble,France

Bicontinuousmicroemulsionsof equalamountsof wateranddecanewith thenon-ionicsurfactantC10E4in thevicinity of thefish-tail or optimal
point of thephasediagramhave beeninvestigatedby NSE.Theeffect of addedPEP-PEOblockcopolymersthatarelong-chainanalogaof C10E4
hasbeenstudied.Thesepolymersstronglyenhancetheemulsificationefficiency of thesurfactant,i.e. they shift theoptimalpoint towardslower
surfactantconcentration.Systematicseriesof sampleshavebeeninvestigatedby NSEto separateconcentrationeffects(structurallengthscale)and
temperatureeffectsfrom genuineinfluencesof thepolymeron themembranedynamics.Thespectraat high Q (0.1-0.2Å � � ) follow qualitatively
themodelof Zilman andGranekthatpredictsa strechedexponentialdecay( 9 =2/3) anda rateproportionalto : � . Thevalidity of this modeland
theinfluenceof thebendingmoduli on thedynamicsarediscussed.

T-17 Additi vesof Intermediate Polarity - Their Location in Amphiphilic Aggregatesand Their Influence on the Corr espondingStruc-
tur es
A. Hufnagl

�
, T. Leicht

�
, M. Gradzielski,�

Lehrstuhlfür PhysikalischeChemieI, Universiẗat Bayreuth,D-95440Bayreuth,Germany
Additivesof intermediatepolarity (esters,aromatichydrocarbons,long-chainalcohols)innonionicsurfactantsystemshave beenstudiedby SANS
with respectto their influenceon micellar structuresandon the solubilizationcapacityof thesesystemsfor hydrocarbons.Already the ternary
systemsof theseadditivesshow abehavior thatis quitedifferentfrom thatof typicalcosurfactants.In generalfor low concentrationof theadditive
onefinds that they promotegrowth of rodlike micelles. However, at higherconcentrationsthe structuresformeddependsubtly on polarity and
structureof the additive. Externalcontrastvariationallowed to determinethe locationof the differentadditives in the amphiphilicfilm. There
existsa closerelationbetweenthelocationin thefilm, thestructuresof theaggregatesandthesolubilizationcapacityof thesystems.

T-18 Influence of Carbonate Ions on the Micellization and PhaseSeparationin Triblock Coploymer Solutions
P. Thiyagarajan

�
, L. Fan

�
, S.Sukumaran

�
, G. Beaucage

�
,�

IntensePulsedNeutronSource,ArgonneNationalLaboratory, Argonne,IL 60439�
Departmentof MaterialsScienceandEngineering,Universityof Cincinnati,Cincinnati,OH 45221

SANS wasusedto investigatethe micellizationandphaseseparationin aqueoussolutionsof triblock copolymers(F38, F68, F98 andF108)as
functionsof carbonateion concentrationand temperature.SANS datawerefitted to determinethe sizesof the coreandcorona,inter-micelle
distance,aggregationnumberandthevolumefractionof themicelles.As thepolymermolecularweightincreasestheradii of thecore,coronaand
the inter-micelledistanceincrease.Thecarbonateion concentrationandpolymermolecularweighthave dramaticinfluenceon the temperatures
at which the micellization, spherical-to-cylindrical micelle transformationand the phaseseparationoccur. The mechanismby which all these
phenomenaoccurin thetriblock copolymersolutionsis throughgradualdehydrationof polymerswith eitherincreasingcarbonateion concentration
and/ortemperature.

T-19 Sequence-DependentHydration Propertiesof Ionic ABA and BAB Triblock Copolymer Micelles fr om SANS.
S.Vass

�
, K. Haimer

�
, G. Meier

��� �
, M. Klapper

�
, S.Borbëly

�
,�

KFKI Atomic Energy ResearchInstitute,Budapest,Hungary�
Max-Planck-Institutfür Polymerforschung,Mainz,Germany�
Institut für Festk̈orperforschung,FZ Jülich, Jülich, Germany�
ResearchInstitutefor Solid StatePhysicsandOptics,Budapest,Hungary

SANSpatternsfrom solutionsof ABA- andBAB triblock copolymermicellesformedfrom poly(methylmethacrylate)andpoly(sodiumacrylate)
blockswereinterpretedby choosingGaussian-typefunctionsfor representingthecore-andshellprofiles.Intermicellarinteractionsweredescribed
in termsof theDLVO potential. A reasonablefit couldbeachieved only if themolecularvolumeswereconsideredfreefitting parameters.The
volumeof thehydrophobicunitsin bothtypesof micellewasthesame;thatof thehydrophiliconeswassignificantlygreaterin BAB micelles;this
propertyis confirmedby theconcentrationdependenceof thePorod-invariant. Thework wassupportedby BMfBF, BASF AG, Germany andby
OTKA, Hungary, contractNo. T029958.
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T-20 Tuning of exchangecoupling in Ho/Y superlatticeswith deuterium
V. Leiner

�
, D. Labergerie

�
, H. Zabel

�
,�

Experimentalphysik/Festkörperphysik,Ruhr-Universiẗat Bochum,D-44780Bochum,Germany
Ho/Y superlatticeshave beenstudiedextensively concerningtheir phasetransitionandmagneticspiralpropagatingthroughtheY spacerlayers.
Theexchangecoupling(EC) betweenHo layersis mediatedby theRKKY interaction,supportedby thenestingfeatureof theY Fermisurfacein
thec-direction.Wehave investigatedthemagnetismof a[Ho(77Å)/Y(52Å)]30 superlatticebeforeandafterdeuteriumuptake. Neutronreflectivity
at RT confirmsthatD preferentiallyoccupiestheY spacerlayers.LT reciprocalspacemapsof thepristineHo/Y superlatticeexhibit a magnetic
satellitepeak ; , convolutedwith thesatellitepeaksof thechemicalperiod,indicative for EC betweentheHo layers.After D uptake thesplitting
of the ; peakvanishes,showing thatthe individual Ho layersscatterindependently. BeforeandafterD loadingT < remains118K dueto scaling
effects. Thus,D in theY spacerlayersmagneticallydecouplestheHo layers,ascribedto a depletionof theY electronDOSat E= , by openinga
new hydrogenderivedbandbelow the4d5sY-band.

T-21 Polarized neutron reflectometrystudiesof GaMnAs/GaAs superlattices
H. Kepa

�
, J.Kutner-Pielaszek

�
, A. Twardowski

�
, C. F. Majkrzak

�
, J.Borchers

�
, J.Sadowski

�
, T. M. Giebultowicz

�
,�

Instituteof ExperimentalPhysics,Ho.za69,00-681Warszawa,Poland�
Centerfor NeutronResearch,NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899,USA�
MAX-Lab, LundUniversity, Box 118,SE-22100Lund,Sweden�
PhysicsDepartment,OregonStateUniversity, Corvallis, OR 97331,USA

Currentlya greatdealof attentionis beingfocusedon spintronics,a novel versionof electronicsthatutilizesnot only theelectronchargebut also
its spin.Spinvalvesandspininjectorsareexamplesof first successfulapplicationsof spintronics.GaMnAsis aprototypespintronicsmaterial:it is
semiconductorferromagnetwhichcanreadilybeintegratedinto GaAsbasedheterostructuresanddevices.To gainmoreinsightinto themagnetic
propertiesof thin epitaxialGaMnAslayers,polarizedandunpolarizedneutronreflectivity measurementshave beencarriedout on a numberof
GaMnAs/GaAssuperlatticeswith differentcompositions.Thedatahavebeencollectedon theNG-1reflectometeratCenterfor NeutronResearch,
NationalInstituteof StandardsandTechnology, in Gaithersburg (USA). Thesampleswerepreparedby low temperatureMBE technique.TheMn
contentin GaMnAswas6%. Thethicknessesof magneticlayersvariedfrom 10 to 50 monolayers(mnls),andthe thicknessof thenonmagnetic
spacersfrom 4 to 8 mnls. All four spin-flip andnon-spin-flipcrosssectionshave beanmeasuredin zeroandapplied(100 G) magneticfields,
below andabove theCurie temperature( �!>?" 45-60K).Theoccurrenceof magneticsuperlatticeBraggpeaksat thesamepositionsasa nuclear
onesclearlyindicatesthattheGaMnAslayersareferromagneticallycoupledacrosstheinterveningnon-magneticGaAsspacers.Full polarization
analysisof theobserved reflectivity profilesrevealsthat theFM spinorderforming in thesamplesuponcooling in zeroexternalfield consists–
in mostcases– of a singlemagneticdomainonly. Theexperimentalresultsarecomparedwith theoreticalcalculationsof thereflectivity profiles,
basedondynamicalapproach;bothsetsof dataarefoundto bein excellentagreement.

T-22 Observing a fr ozenferr omagneticmoment in the antiferr omagnetof an exchangebiassystem
A. Hoffmann

�
, J.W. Seo

��� �
, M.R. Fitzsimmons

�
, H. Siegwart

�
, J.Fompeyrine

�
, J.-P. Locquet

�
, J.A.Dura

�
, C.F. Majkrzak

�
,�

Los AlamosNationalLaboratory, LosAlamos,NM 87545,U.S.A�
InstitutedePhysique,Universityof Neucĥatel,Switzerland�
IBM ResearchDivision,ZürichResearchLaboratory, CH-8803Rüschlikon,Switzerland�
NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899,U.S.A.

Exchangecouplingbetweenferromagnetic(F) andantiferromagnetic(AF) layerscangive rise to exchangebias– a shift of the ferromagnetic
hysteresis.Severaltheoriessuggestthattheexchangebiasis causedby a netferromagneticmomentinducedin theAF closeto theAF/F interface
asthesampleis cooledin a saturatingfield. Weobserve a significantasymmetryin thepolarizedneutronreflectometryof a Co/LaFeO� bilayerin
positive andnegative saturation.This asymmetryis consistentwith a net ferromagneticmomentin theAF layerremainingunchangedduringthe
magnetizationreversalof theF layer, giving riseto exchangebias.

T-23 Magnetic profilesand coupling in Fe/Cr (110)superlattices
S.G.E.teVelthuis

�
, G.P. Felcher

�
, S.Kim

�
, I.K. Schuller

�
,�

MaterialsScienceDivision/IPNS,ArgonneNationalLaboratory, Argonne,IL, USA�
Departmentof Physics,Universityof CaliforniaatSanDiego,CA, USA

EpitaxialFe/Crsuperlattices,grown with (211)and(100)orientation,areknown to exhibit a magneticbehavior that is a functionof theCr layer
thicknesst 	�@ . ThecouplingbetweentheFe layersoscillatesbetweenantiferromagnetic(AFM) andferromagnetic(FM) by varying t 	�@ with the
sameperiodfor bothgrowth directions.WepresentresultsonFe/Cr(110)superlattices,with threeidenticalFelayersof magnetizationA . For the
FM samples,thehysteresiscurve is characterizedby two levels(-3M and+3M), whilst for theAFM samplesthecurve hasfour levels: -3A , - A ,
+ A , +3A . Polarizedneutronreflectivity measurements,identifiedtheorientationof thelayersmagnetizationsat differentstagesof thehysteresis
curves. It wasfound that in spitethestructuralsymmetry, thebottomFe layerhada differentcouplingstrengthfrom the top Fe layer, a feature
thatcouldhave causedambiguitiesof interpretationif magneticmeasurementsonly wereavailable.Work at Argonnewassupportedby US DOE,
Office of Sciencecontract# W-31-109-ENG-38.Work atUCSDsupportedby DOE.

T-24 Off-specular polarized neutron scattering fr om magneticfluctuations in films and multilay ers
B.P. Toperverg

�
,�

ForschungszentrumJülich, Institut f. Festk̈orperforschung,D-52425Jülich, Germany�
Petersburg NuclearPhysicsInstitute,TheoreticalDepartment,188350Gatchina,Russia

Polarizedneutronoff-specularscatteringfrom magneticdomains,interfacial rougnessanddynamicalfluctuationsin thin films andmultilayers
is theoreticallyconsideredwithin andbeyond the DistortedWave Born Approximation(DWBA). The criteria for the DWBA validity rangeare
explicitly formulatedandalternative approachis suggestedif DWBA fails. It is shown that3D polarizationanalysiscanbeemployednot only to
deduceparametersof thedomainstructure,but alsofor separationof inelasticsygnalfrom elasticscatering.Theoreticalconsiderationis illustrated
by a numberof examplestypical for theexperimentsonpolarizedneutronreflectometry.
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T-25 3DXRD: a newtool for bridging the length scalesin materials science.
H. F. Poulsen

�
,�

MaterialsResearchDepartment,RisøNationalLaboratory, DK-4000Roskilde
Initially the3-DimensionalX-RayDiffraction(3DXRD) techniquefor characterisationof theindividualgrainswithin millimetre- centimetrethick
specimensis presented.Basedondiffractionwith hardx-rays(E / 40keV), theposition,volume,morphology, orientationandelasticstrainof 10-
1000grainsaredeterminedsimultaneously, typically within a few minutes.Thedetectionlimit is ( �2
 B+CEDGF � . As examplesof results,we mention
new insight on the dynamicsof the threefundamentalprocessingstepsin metallurgy: deformation,nucleationandgraingrowth. In the second
part, it is discussedhow 3DXRD cancomplementconventionalneutronor x-ray basedmethodssuchaspowder diffraction (stress,texture and
lineprofileanalysis),smallanglescatteringandtomography. Uniquedynamicdatais providedon several lengthscales,enablingtestsof unified
models.

T-26 Diffuse Scattering ExperimentsUsingHigh-Energy X-rays and Neutrons
H. Reichert,�

Max-Planck-Institutfür Metallforschung,Heisenbergstrasse1, 70569Stuttgart,Germany
Diffusex-ray scatteringhasbeenan importanttool for understandingtheatomicstructureof multicomponentsystemsfor nearlyfifty years.For
practicalapplicationsx-raysandneutronsdiffer mostly in the availableflux and the penetrationpower in materials. In the caseof x-rays the
absorptionlengthin materialscanbeincreasedby ordersof magnitudeusinghigh energy x-rays.This intensitygaincombinedwith theability to
measuretheintensityfrom anentireplanein reciprocalspaceusingtwo-dimensionalx-raydetectorspermitextensionsof diffusescatteringstudies
to time resolvedmeasurements.Thespecificmeritsof bothneutronsandhigh energy x-raysfor diffusescatteringexperimentswill bediscussed
for themodelspinglasssystemCu-17at%Mnandthebinaryalloy TiV.

T-27 Complementary x-ray and neutron measurementson containedand levitated liquids
D. L. Price

�
, M.-L. Saboungi

�
, Y. S.Badyal

�
, S.D. Shastri

�
, S.Krishnan

�
, C. Landron

�
, L. Hennet

�
, A. K. Soper

�
,�

ArgonneNatl. Lab., Argonne,IL, USA�
ContainerlessResearchInc., Evanston,IL, USA�
CNRS-CRMHT, Orleans,France�
Rutherford-AppletonLab., Chilton,UK

The recentavailability of high-energy x-ray beamsat third generationsources,togetherwith beamsof short-wavelengthneutronsproducedby
spallationsourcesandhotsourcesat reactors,make it possibleto carryoutcomplementarydiffractionexperimentsoncontainedliquids,exploiting
thedifferentcontrastsfor the two typesof radiation. This talk will review somerecentresultsobtainedin this way: FeCl� , KPb andH � O/D� O
will bechosenasrepresentative of threedifferentclassesof liquid. Recentexperiencewith complementaryx-ray andneutronmeasurementson
levitated liquid sampleswill alsobe discussed.This work wassupportedby the Office of Science,US Departmentof Energy underContract
W-31-109-ENG-38.

T-28 Magnetic momentdetermination by the complementarymethodsof high-energy magneticx-ray and magneticneutron diffraction
J.Strempfer

�
, T. Brückel

�
, U. Rütt

�
,�

Departmentof Physics,NorthernIllinois University�
Institut für Streumethoden,ForschungszentrumJülich�
MaterialsScienceDepartment,ArgonneNationalLaboratory

A comparisonof high-energy non-resonantmagneticx-ray diffraction andmagneticneutrondiffraction will be given. Especiallythe direct de-
terminationof thepurespinmagneticmomentwill bediscussedwhich is possibledueto thevery simplescatteringcross-sectionat high photon
energies. Theseresults,obtainedfirst on chromiumandthenon FeF� andCoF� , arecomparedwith measurementsof thetotal magneticmoment
by magneticneutrondiffractionandcanthusrevealspinandorbital magneticmomentseparately. For FeF� a magneticspinmomentequalto the
momentof thefreeFe

���
ion is determinedwhereasCoF� shows a spinmomentconsiderablylower thanthefreeion value.

T-29 Capabilities of neutronsand high energy X-rays for material science
W. Reimers,�

Hahn-Meitner-Institut,Abt. Werkstoffe, Glienicker Str. 100,D-14109Berlin
Both thermalneutronsandhigh energy X-raysexhibit a comparablepenetrationdepthinto materialsandhenceallow to grain subsurfaceinfor-
mation e.g. aboutphasecomposition,texture andresidualstresses.However, the marked differencesin the radiationcharacteristicsbetween
neutronsandhigh energy X-rays,e.g. wavelength,divergence,intensityleadto differentcapabilitiesof themethodsfor theanalysisof materials
andcomponents.Thespecialadvantagesandlimitationsof both radiationsandtheir complementaritywill bediscussedby presentingexamples
which representtypical challengesfor materialsscience.

T-30 Scattering of Neutronsand Photons- Complementary Methods for Diffusion Studies
M. Kaisermayr

�
, B. Sepiol

�
, J.Combet

�
, R. Rüffer

�
, G. Vogl

� � �
,�

Inst. f. Materialphysikd. Univ. Wien,1090Wien,Austria�
ILL, 38042Grenoble,France�
ESRF, 38043Grenoble,France�
HMI, 14109Berlin, Germany

Quasielasticneutronscattering(QNS) andnuclearresonantscatteringof synchrotronradiation(NRS) have beensuccessfullyusedto studythe
microscopicdetailsof self diffusionin orderedalloys [1,2]. Thebasicquestionsare:Betweenwhich sitesdo thediffusingatomsjump?Whatare
the jump frequencies?What is the correlationof subsequentjumps? How aredefectsinvolved in the diffusion mechanism?The two methods,
QNSandNRS,give accessto differenttypesof samples,but alsoprovide complementaryinformationon differentscalesin time andreciprocal
space.This will bediscussedon theexampleof theB2 alloys (CsCl-structure)NiGa, CoGaandFeAl. [1] M. Kaisermayr, J. Combet,B. Sepiol,
H. Ipser, H. SchicketanzandG. Vogl, Phys.Rev. 61,12038(2000);Phys.Rev. B 63,054303(2001).[2] B. Sepiol,A. Meyer, G. Vogl, H. Franz,
R. Rüffer, Phys.Rev. B. 57 (1998).
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T-31 Collective dynamicsof liquid Hg investigatedby inelasticx-ray scattering
S.Hosokawa
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, H. Sinn
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, W.-C.Pilgrim
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, F. Hensel
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, E.E.Alp

�
,�

Institut für Physikalische-,Kern-,undMakromolekulareChemie,PhilippsUniversiẗat Marburg, D-35032Marburg, Germany�
LaboratoiredeCristallographie,CNRS,F-38042GrenobleCedex 09,France�
SRI-CAT, AdvancedPhotonSource,ArgonneNationalLaboratory, Argonne,IL 60439,USA

Hg is theonly elementthatis aliquid metalat roomtemperature,andoneof thefew metalswhoseliquid-vaporcritical pointsoccurat temperatures
andpressuresaccessiblein the laboratory. Thereforeit is an importantsubstancefor structural,thermodynamic,andelectronicinvestigations
including thosein the low-densitylimit. Despitea numberof intensive studieson liquid (l-) Hg, its microscopicdynamicpropertieswerenever
experimentallyinvestigated,not even at room temperature.This is dueto extremelyhigh absorptioncrosssectionof Hg for thermalneutrons.
In this paper, we presentthefirst resultson the dynamicstructurefactor H
IJ:LKNMOF for l-Hg at room temperatureobtainedfrom a high-resolution
inelasticx-ray scatteringexperimentcarriedout at APS/ANL. Distinct excitationsresultingfrom propagatingmodescanbeidentified.Theslope
of thephonondispersionat low Q is about15%largerthanthatexpectedby thehydrodynamicsoundvelocity. Thiseffect is about50%largerthan
in liquid alkali metals.For a furtherunderstandingof theunderlyingmicroscopicmechanism,comparisonwith theoryis now in progress.
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T-32 Protein Crystallography with Spallation Neutrons
B. Schoenborn,�

BioSciencesDivision,LosAlamosNationalLaboratory,LosAlamos,NM87545
Neutronsareideal to probethedetailsof a proteinscomplex structure.Neutronsrevealprotonationstates,waterof hydrationandthe functional
andstructuralimportanthydrogenbonds. With the developmentof geneticcloning techniquesit becamepossibleto producefully deuterated
proteinswith nearlyidenticalfunction.Theuseof perdeuteratedproteincrystalsimproveddatacollectionratesby greatlyreducingtheincoherent
backgroundcausedby hydrogenatomsreducingthusthe impactof the inherentlow flux of neutronsources.In parallelto thesegenetic’crystal
improvements’,improvementsin diffraction techniquesand instrumentation,particularly the developmentof betterand larger detectorsmakes
neutronproteincrystallographyamuchimprovedtool to studythedetailsof aprotein’sfunctionandstructure.Theavailability of spallationneutrons
for structuralbiology promisesa further major improvementin datacollectionrates. Spallationneutronswith their time dependantwavelength
distributionhaveall theadvantagesof theLaueprocesswithoutany of itsdisadvantage.Initial resultsobtainedwith apartiallydecoupledmoderator
collectedwith an8 segmentpositionsensitive detectorat theLANSCE spallationneutronsourcewill bebepresented.

T-33 The Structur eof AldoseReductaseat 0.66ÅResolutionShows the H-Aoms Relevant for Inhibitor Binding and the Catalytic Mech-
anism
A. Podjarny

�
, E. Howard

�
, R. Cachau

�
, A. Mitschler
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, D. Moras

�
,�

UPRdeBiologie Structurale,67404Illkirch, France�
ABCC, NCI, SAIC, Frederick21701,Maryland,USA�
SBC,ANL, Argonne,IL, USA�
IDD, Inc., Branford,CT, USA

The structureof AldoseReductase(ALR2; EC 1.1.1.21)complexed with the inhibitor IDD594 wasobtainedandrefinedfrom X-ray crystallo-
graphicdataat 0.66Å, thehighestresolutionever recordedfor anenzymeof this size.It shows many details,suchasH-atompositions,deviations
from standardstereochemistry, exactdeterminationof atomicspecies,bondelectrondensity, multipleconformationsanddetailedsolventstructure.
Thisaccuracy enablestheunambiguousassigningof theorientationof His110ring aroundtheCa-Cbbondandthepositioningof hydrogenatoms
involvedin catalysis.Theinhibitor bindsto theactive site,with strongcontactsinvolving thecarboxylateheadanda Br atomwhichareshown by
anunusuallyshortBr-O distance.

T-34 A combinedneutron crystallography/IQNS study of water around lysozyme
C. Bon

�
, A. J.Dianoux

�
, M. Ferrand

�
, C. Wilkinson

�
, M. S.Lehmann
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EquipedeBiophysiqueMembranaire,IPBS,205routedeNarbonne,31077ToulouseCedex 4, France�
Institut LaueLangevin, B.P.156,38042GrenobleCedex 9, France�
dbms/ bmc/ ceaGrenoble,17AvenuedesMartyrs,38054GrenobleCedex, France

Thisseminarreportsastructuralanddynamicalstudyof wateraroundproteins.For thefirst time,bothexperimentsweredoneon thesametypeof
sample,triclinic crystalof hen-egg white lysozyme.It allowedusto directly comparetheresultsandto proposea modelof thedynamicsof water
aroundproteins,at 300K, with atomicresolution,andunderabouta few hundredsps. Neutrondiffractiondatawerecollectedwith a resolution
of 1.7Å[1]. About 80 % of watermoleculestheoreticallypresentin theunit cell wereconstructed,andit givesinterestinginformation,especially
concerningthedynamicaldisorder, thearrangementaroundapolarpartsof theprotein.Watermoleculescouldbedividedinto two groupsacoording
to their single-particlediffusive dynamics[2]. As proteincrystalshave a highly crowdedarrangementcloseto thepackingof macromoleculesin
cells,this modelcanbediscussedin thelight of solventbehaviour in intracellularmedia.[1] Bon,C. et al. 1999.Acta Cryst.D 55(5):978-87.[2]
Bon,C. et al. Submitted.

T-35 Hydr ogenin Proteins: RecentResultsfr om the SingleCrystal Neutron Diffractometer BIX-3
N. Niimura, A. Ostermann, I. Tanaka, K. Kurihara, T. Chatake,�

JapanAtomic Energy ResearchInstitute,Ibaraki319-1195,Japan
A high resolutionneutrondiffractometer, BIX-3, dedicatedto proteincrystallographyhasbeensuccessfullyconstructedat thereactorJRR-3Mat
theJAERI andis now in routinelyoperation.Thecombinationof a largecylindrical neutronsensitive imageplateandtheusageof monochromatic
neutronsprovidesthepossibilityto collecthighresolutiondatasetsof biologicalmacromoleculesto aresolutionof d � 1.5Å. This resolutionmakes
it possibleto investigatedeviationsfrom stereochemicalpredictedhydrogenbondanglesin proteins.In additiontheanalysisof protonationstates
andtheextentof exchangeof hydrogenatomsby deuteriumwithin theproteincanbeinvestigated.Recentresultsfrom BIX-3 will bepresented.

T-36 Biological applications of monochromatic neutron diffraction
T. Forsyth

��� �
, I. Parrot

�
, P. Langan

�
, S.Mason

�
,�

Institut LaueLangevin, 6 RueJulesHorowitz, 38042GrenobleCedex 9,France�
PhysicsDepartment,KeeleUniversity, StaffordshireST55BG,England�
LANCSE Facility, B-Division,MSM888,LosAlamosNationalLaboratory, LosAlamosNM87545,USA

Neutronscatteringexperimentsprovide importantinformation in structuralbiology that is not accessibleby x-ray scatteringalone. In neutron
proteincrystallography, theLauemethodusedontheLADI instrumentattheILL hasstartedto produceextremelyusefulinformationonlocationof
hydrogenatomsandof watermolecules.However in certainsituationsmonochromaticinstrumentsoffer importantadvantages.In fibrediffraction
the advantagesof usingneutrondiffraction for the investigationof solvent structurearoundmoleculessuchasDNA [2,3] and the location of
hydrogenatomsin cellulose[4] arevery clear- no comparableinformationon solvent structurehasbeenobtainedfrom X-ray diffraction, and
instrumentD19 at the ILL hasa steadilygrowing portfolio of activity in this area.Major developmentsareplannedfor D19. This will involve a
massive increasein thedetectingsolid angleandopenup new areasof sciencefor thestudyof fibrousstructuresandsmallproteins.[1]Myles et
al., PhysicaB, Vol. 241-243,1122-1130(1998)[2]Shotton,Pope,Forsyth,Langan,Denny, Giesen,Dauvergne,Fuller, BiophysicalChemistry69
(1), 85-96(1998)[3]Shotton,Pope,Forsyth,Denny, Archer, Langan,Ye,Boote,J.Appl. Cryst.31 (5), 758-766(1998)[4]Langan,Nishiyamaand
Chanzy, J.Am. ChemSoc.121(43),9940-9946(1999)
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T-37 Neutron Diffraction Studieson the Thermostability of Rubredoxin
R. Bau
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, N. Niimura
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, T. Chatake
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, NK. Kurihara
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ChemistryDept.,Universityof SouthernCalifornia,LosAngeles,CA 90007,USA�
JapanAtomic Energy ResearchInstitute,Tokai-mura,Ibaraki-ken319-1195,Japan�
Dept.of Biochemistry, Universityof Georgia,Athens,GA 30602,USA

Single-crystalneutrondiffractiondataupto aresolutionof 1.5Åhavebeencollectedatroomtemperatureontwo formsof rubredoxinusingthenew
BIX-3 diffractometerat theJRR-3reactorof JAERI. Rubredoxinis a small iron-sulfurredoxproteinwith 53 aminoacidresidues,andthesource
of this particularproteinis the hyperthermophilePyrococcusfuriosus,a microorganismthat normally livesat temperaturesnearthat of boiling
water. Datawerecollectedoncrystalsof thewild-typeproteinandamutantin which threeof theresidueshave beenreplaced.Wewereinterested
to seeif theresultsof theneutronanalysiswould provide somereasonsto explain theremarkablethermalstability of thewild-type proteinfrom
this intriguingmicroorganism.For thewild-type rubredoxin,datawerecollectedon a singlecrystalhaving dimensionsof 8P
 �RQG8�
 �SQT�2
 $UDVD up
to a resolutionof 1.5 Å. Exposuretimesrangedfrom 60 to 77 minutesper frame,andthenettime requiredto collectthetotal of 717dataframes
was35 days. Refinementof the structurewascarriedout in the resolutionrange5-1.5Å. Includedin the refinementwere301 hydrogenatoms
and40 deuteriumatoms,and29 watermoleculeswerealsoidentified.Thesecondsamplein this structuralanalysisis a ”triple mutant” in which
threeresiduesin thecoreof themoleculeweremutatedto resembletherubredoxinof Clostridiumpasteurianum,amesophilic(room-temperature)
bacterium.This mutantis known to have a lower thermalstability thanthewild-type proteinat low pH. Datacollectionwascarriedout at room
temperatureon a crystalwith dimensionsBRQW8SQ03XDVD , alsoto a resolutionof 1.5 Å. Thecurrentmodelin theleast-squaresrefinementincludes
292H atoms,78 D atomsand83 solventmolecules.In thesestructuralanalyses,it wasfoundthat theH/D exchangepatternwasquiterevealing.
Most of the N-H bondsof the main polypeptidebackbonehadbeenexchangedby deuteriumexcept thoseclusteredaroundthe N-terminusof
themolecule.This implied that thehydrogenbondsneartheN-terminusare”protected”from thesolvent,andsuggestedthat this sectionof the
moleculeis especiallyresistantto unfolding. Theextra stability of this region mayprovide anexplanationfor theunusualthermalstability of this
protein.
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T-38 The Gaussianbehavior of the alpha-relaxation in glass-forming polymers revisited. MD-simulations & QENS results
J.Colmenero

�
, F. Alvarez

�
, A. Arbe

�
, D. Richter

�
, B. Farago

�
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DepartamentodeFisicadeMateriales,UniversidaddelPaisVasco,andUnidaddeFisicadeMateriales(CSIC-UPV/EHU),SanSebastian,Spain�
Institut für Festk̈orperforschung,ForschungszentrumJülich, Jülich, Germany�
Institut Laue-Langevin, Grenoble,France

Neutronscatteringresultsof many differentpolymersshow thatin thetimeandQ-rangewherethealpha-relaxationis observedby thesetechniques
(typically: t between5psand2ns;Q between0.2 Å � � and1.8 Å � � ) the incoherentintermediatescatteringfunction Fs(Q,t)shows an approxi-
mateGaussianbehavior. This behavior suggestsa homogeneouscharacterfor the alpha-relaxationin glass-formingpolymersin contradiction
with recentresultsfrom relaxationtechniques.Recentfully atomisticMD-simulationresultssuggesta crossover from homogeneous/Gaussianto
heterogeneous/nonGaussianbehavior, takingplacein theQ-range(about1.5 Å � � ) of thefirst maximumof thestaticstructurefactorS(Q).The
existenceof suchacrossover in realsampleswould allow to rationalizetheapparentcontradictionbetweenneutronscatteringandrelaxationtech-
niques.However, theexperimentalobservationof this crossover is a difficult taskdueto theQ-rangecoveredby themostcommonbackscattering
instruments.Wehave investigatedthiscrossover in severalglass-formingpolymersby meansof NSEandIN13 instrumentsextendingtheQ-range
up to about5 Å � � .

T-39 On the pressure,temperature and molecular weight dependenceof the local polymer dynamicsin the glassand the melt
B. Frick

�
, C. Alba-Simionesco

�
, G. Dosseh

�
, A. Sokolov

�
,�

Institut LaueLangevin, 6,rueJulesHorowitz, F-38042Grenoble�
LaboratoiredeChimiePhysiquedesMateriauxAmorphes,CPMA, Bat.490Univ. deParisSud,France�
Akron, OH 44325- 3909,USA

Inelasticneutronscatteringexperimentsonpolybutadiene(PB),Mw=7600,andpolyisobutylene(PIB), Mw=680,werecarriedoutasa functionof
pressureandtemperatureon IN6 andIN16, ILL Grenoble.Increasingpressureinduceschangesin HOIJ:RKYM
F , mainly on thelow frequency sideof
theBosonpeak,which aresimilar, but muchweaker thancausedby decreasingtemperatureat PZ\[^] . High energy resolutionexperimentson PB
gave relaxationisochroneson thens-timescalealongwhich the fastps-relaxationprocesschanges.Therelaxationalongmicroscopicisochores,
determinedon D7, turnsout to bestronglytemperaturedependent.Fromelasticscanson IN16 asa functionof P andT we find thatPIB behaves
morecomplex thanPB, revealinga strongpressuredependentdynamicprocess.A possibleinfluenceof molecularweight(Mw between390and
73000)wasinvestigatedfor PIB asa functionof temperature.Both, changesin thens-relaxationon IN16 andin theBosonpeakregion (ps)are
observedfor molecularweightslower thanMw = 4040.

T-40 Constraints of motion in polymer melts: coherent and incoherent scatteringanalyzedby neutron-spin-echospectroscopy
A. Wischnewski

�
, L. Willner

�
, M. Monkenbusch

�
, D. Richter

�
, B. Farago
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, G. Ehlers
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, P. Schleger
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Institut für Festk̈orperforschung,ForschungszentrumJülich, 52425Jülich, Germany�
Institut LaueLangevin, 38042GrenobleCedex 9, France

A seriesof new extendedtime rangeneutron-spin-echo(NSE)-dataof coherentscatteringfrom polyethylene(PE)-meltswith differentmolecular
weightsallowsasystematicinvestigationof thereptationdynamics.Theresultsshow anincreaseof thetubediameter, theremainingfreeparameter
in deGennesform of S(Q,t)in thereptationmodel,with decreasingmolecularweightM _ . For M _ lower than14000g/molasuddenfailureof the
reptationexpressionto fit thedatawasfound in accordancewith a theoryof entanglementformationaspostulatedby Kavassaliset al predicting
a failure of the tube conceptionat M 	0�a` M b . For the first time also the incoherentstructurefactor of purely protonatedhigh-M_ -PE was
measuredat theNSEspectrometerin Jülich. Thedatacorroboratethecrossover from Rouseto local reptationdynamicsat theentanglementtime
; b . However, thereis a discrepancy betweenthetubediameterdeterminedby coherentandincoherentscattering.

T-41 FrozenConcentration Fluctuations of a Poly(N-isopropyl acrylamide) Gel Decomposedby Neutron Spin Echo and Small-angle
Neutron Scattering
S.Koizumi

�
, M. Monkenbusch

�
, D. Richter

�
, D. Schwahn

�
, B. Farago

�
, M. Annaka

�
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AdvancedScienceResearchInstitute,JapanAtomic Energy ResearchInstitute�
IFF, ForschungszentrumJülich�
InstituteLaue-Langevin�
ChibaUniversity

Although the frozenconcentrationfluctuationsin a polymergel have beenobserved asthe excesssmall-anglescattering,thereis no direct ob-
servationof their fractionor q-behavior. By employing neutronspinecho(NSE)andsmall-angleneutronscattering(SANS),we first determined
q-behaviors of thefrozenconcentrationfluctuationsin apoly (N-isopropyl acrlyamide)(NIPA) gel. For aNIPA gel,weobserveda crossover from
collective diffusionto singlechainZimm dynamicsasq increases,which is well establishedfor a semidilutepolymersolutionincludinga NIPA
solution. We furtherobserveda significantretardationof decayfor a NIPA gel. If we comparethetwo decaycurvesof a gel anda solution,it is
turnedout thatthefrozenconcentrationfluctuationsdecreasesobeying q � � athighq. Wefurtherobtaineda fractionof thefrozencomponentfor a
NIPA gelat low q, occupying thescatteringof 35%at28c C or 55%at33.3c C. All measurementswereperformedat Jülich Forschungszentrumin
Germany or at InstituteLaue-Langevin in France.

T-42 PhaseBehavior of Binary PolybutadieneCopolymer Mixtur esasan Exampleof Weakly Interacting Polymers
D. Schwahn, L. Willner,�

IFF-FZ Jülich, Germany
Binary blendsof statisticalcopolymersof differentvinyl contentandmolarvolumewereexploredby SANS.Thesesamplesrepresentthemost
simpleclassof statisticalcopolymermixtures.In spiteof this simplicity changesin vinyl content,molarvolume,deuteriumandhydrogencontent
of thechainsgive rise to strongchanges;phaseseparationoccursbetweenminus230c C to morethanplus200c C andcaneven reversefrom an
enthalpy drivenoneat low temperatures(UCST)to anentropicallydrivenoneathightemperatures(LCST).Theentropicandenthalpictermsof the
Flory-Huggins(FH-)parameterasdeterminedfrom experimentarein excellentagreementwith LatticeClusterTheorycalculations.Theenthalpic
termis a smallnumberanddeterminedfrom vanderWaalsnearestneighborinteractions;thecorrespondinginteractionof thePB(1,4)monomers
is largestandtheirdeuterationleadsto a negative enthalpicFH-parameterandtherebyto a changefrom anUCSTto aLCST behavior.
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T-43 Magnetic correlationsin heavy fermion CeA In � ( A =Rh, Ir and Co)
W. Bao
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Los AlamosNationalLaboratory, LosAlamos,NM 87544,USA�
NECResearch,1 IndependentWay, Princeton,NJ 08540,USA�
NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899,USA�
ChalkRiver Laboratories,ChalkRiver, OntarioK0J1J0,Canada
� CEA-Grenoble,38054GrenobleCedex 9, Franced

FloridaStateUniversity, Tallahassee,FL 32306,USA
Antiferromagnetismandsuperconductivity, with very high transitiontemperaturesfor heavy fermioncompounds,exist in closeproximity in the
heavy fermion materialswith chemicalformula CeA In � ( A =Rh,Ir,Co). Thesetetragonalmaterialsconsistof alternatinglayersof the cubic
heavy fermionantiferromagnetCeIn� andtheintervening A In � . Magneticstructuresof theheavy fermionantiferromagnetsCeRhIn� , Ce� RhIn� ,
Ce(Rh,Ir)In� , and (Ce,La)RhIn� are determinedusingneutrondiffraction. Dynamicmagneticcorrelationsof CeRhIn� , CeIrIn� andCeCoIn�
are investigatedwith inelasticneutronscattering. Effects of hydrostaticpressureand magneticfield on the antiferromagneticordersare also
investigated. Insight on relation betweenthe quasi-two-dimensionalcrystal structure,antiferromagnetismand superconductivity in thesenew
heavy fermionmaterials,obtainedthroughsystematicstudyof the family with various A , changingratio of theCeIn� and A In � layers,doping
on theCesite,andexternalfields,will bediscussed.

T-44 Pressureand temperature dependenceof the ordered magneticU momentof USe
T. Herrmannsd̈orfer

�
, P. Fischer

�
, T. Strässle
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, K. Mattenberger
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, O. Vogt
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, I. Goncharenko
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Laboratoryfor NeutronScattering,ETH ZurichandPaulScherrerInstitute,CH-5232Villigen PSI�
Laboratoryfor SolidStatePhysics,ETH Zurich,CH-8093Zurich�
LaboratoireLeonBrillouin, CEA Saclay, F-91191Gif surYvetteCedex

In theU monochalcogenides,themagneticpropertiesarecharacterisedby an interplaybetweenlocalised,rareearthlike magneticmomentsand
itinerant,electronbandlikemagnetismdueto hybridisationeffects.By neutronpowderdiffraction,wehavemeasuredthetemperaturedependence
of theU moments,whichwasfoundto beaccompaniedby astrongtrigonaldistortionof theNaCl typelattice.Theapplicationof pressuresbelow
1 GPaleadsto adrasticreductionof theU momentsfrom 2.5 Cfe to 1.3 Cfe , whichis presumablycausedby adomainreorientationassociatedwith
thetrigonaldistortion.Up to pressuresof 7.5GPa,no furthersignificantchangeof theorderedU momentwasobserved.

T-45 Pressure-inducedmagneticstructur esin UNiGa
V. Sechovsky

�
, K. Prokěs
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CharlesUniversity, DES,12116 Prague2, TheCzechRepublic�
Hahn-Meitner-Institute,SF2, 14109Berlin, Germany�
Institut LaueLangevin, BP156,38042GrenobleCedex 9, France

UNiGa below �!< (= 39 K) exhibits 4 AF phasesformedby ferromagneticplanesof U momentsChg with variousstackingalongthehexagonal
c-axis. Thegroundstatehasthe i?i�,�ij,k, sequence( Chg��l3U
 m+Cfe
n U alignedalongc). Thermal-expansiondataindicatethatat hydrostatic
pressuresabove 1.8GPa a new magneticphasemayappear. In a neutrondiffractionexperimentusinga 2.3GPa clampcell andcarriedout on D9
at ILL below 38 K we have observedonly magneticpeakscorrespondingto op�lIJ�U�23\n&8&F . Thesepoint to a simpleAF stackingof C g alongthe
c-axis,notobservedin UNiGa atambientpressure.The qL,r� magneticphasediagramwill bediscussedwithin theANNNI model.

T-46 New dispersive magneticmodein neutron spectraof unstablevalenceSm� �s� Y � S
P.A. Alekseev
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LLB, CEA/Saclay, F-91191Gif surYvette,France�
TohokuUniversity, Sendai980,Japan�
A.F.Ioffe PTI, 194021St.Peterburg, RussianFed.
� INFP, Postfach3640,D76021Karlsruhe,Germanyd

ISIS,RAL, Didcot,Oxon,OX110QX,UK
The magneticresponsefunction of powder andsingle-crystal

� � � Sm� ��� Y � S in the intermediate-valencestatehasbeendeterminedby inelastic
neutronscatteringexperiments.Changesin theintermultiplettransitionsfor bothSm

��� � andSm
��� � configurationsdueto thevalenceinstability

have beendetected.In particular, two magneticmodeswereobserved in theenergy rangeof theSm
��� � spin-orbittransition(25-40meV) . The

energy dispersionsandintensitiesof thesemodeswerestudiedalongthemainsymmetrydirections.Thepeakat higherenergy canberegardedas
reminiscentof theSm

��� � spin-orbittransition.As suggestedpreviously for SmBd , theextra componentmayresultfrom theformationof a new
quantum-mechanicallymixedground-statewave functioncontaininga partiallydelocalized4f component.

T-47 Spin-fluctuations and the spin-liquid to spin-glasstransition in 9 -MnAl
J.R. Stewart

�
, R. Cywinski
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, B. D. Rainford
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Institut Laue-Langevin, BP156,38042Grenoble,France�
Departmentof PhysicsandAstronomy, Universityof Leeds,Leeds,England.�
Departmentof PhysicsandAstronomy, Universityof Southampton,Southampton,England

Substitutionof Al into non-magnetic9 -Mn resultsin thestabilisationof short-rangemagneticorderat low temperatures.While Al substitutionhas
beenfoundto promotelocal magneticmomentformation,strongzero-pointspinfluctuationsareobserved. We have recentlyperformedinelastic
neutronscatteringstudiesof pure 9 -Mn and 9 -Mn � ��� Al � ontheHET andIN6 spectrometers.All alloysstudiedshowedabroadresponse,peaking
at Q" 1.5Å � � persistingto 4K. While theinelasticlinewidth shows only weaktemperaturedependence,thequasi-elasticintensityis foundto fall
off sharplyat low temperatureswhile the”elastic” intensityincreases.Themoststriking featureof S(Q,M ) for 9 -Mn is its temperaturedependence
- theenergy losssidebeingcompletelytemperatureindependent.This behaviour impliesnon-Fermi-liquidscalingin a systemdisplayingcritical
scatteringassociatedwith a T=0K phasetransition,andleadsto a scalingof thedynamicalsusceptibilityasa power of M /T.
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T-48 The designand simulation of a curved-guideplus flight tube setup for neutron radiography and tomography at the new research
reactorFRM-II at TechnicalUniversity Munich
B. Schillinger

�
, P. Böni
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, E. Steichele
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TechnischeUniversiẗat München,Physik-DepartmentE21,85747Garching,Germany
The new reactorFRM-II of TechnicalUniversity Munich will offer a professionalradiographyandtomographyfacility for industrialuse. In a
first stage,the facility will consistof a classicalflight tubesetup.In aboutfive years,thesecondexternalexperimentalhall will befinished,and
neutrontomographywill move into thathall in orderto enablefor a triple beamporton SR-4housingtheultracoldsourceandtwo guidesystems.
Thenew hall will allow easieraccessfor very largesamplesandwill have thepossibilityof installingcoolingsystemsandexhaustductsfor a test
standfor livecombustionengines.Thenew experimentalpositionwill be42metersawayfrom thereactorcore,soaflight tubeonly woulddeliver
unsufficient flux. In orderto achieve largebeamcrosssectionandhighflux at theexperimentalpositionaswell asaveryparallelandhomogenous
beam,a combinationof a supermirrorguideandan additionalflight tubewill be used.The guidewill transportthe reactorflux distribution far
awayfrom thereactoritself, feedingagainasystemof circulardiaphragmandconsecutive flight tube.Thegeometrywill againbeonly determined
by thediaphragmandtheflight tubeif thedistancebetweentheendof theguideandthesampleis sufficiently high; theacceptanceangleof the
guidedeterminesthesizeof theilluminatedfield at thesampleposition.Theilluminatedareacanbedeterminedfor eachsinglewavelength;for a
wholeneutronspectrum,thespectralandintensitydistribution becomesdependenton theradiusfrom themidpointof theguide,giving a conical
intensitydistribution. Apart from difficultieswith thedetectordynamicsandin normalizingtheimages,quantitative neutronradiographybecomes
very difficult with sucha setupwith thefull reactorspectrumbecausethespectrumat thesamplepositionis inhomogeneousanda homogeneous
samplewould show differentposition-dependentattenuationcoefficients.

T-49 Developmentof Neutron Optical Devices
H. M. Shimizu,�

RIKEN (TheInstituteof PhysicalandChemicalResearch)2-1Hirosawa,Wako, Saitama351-0198,Japan
An integratedresearchanddevelopmentof neutronopticaldevicesis in progressin Japan.Wepresentanoverview of theresearchactivitieswhich
coversthedevelopmentof magneticoptics,refractiveopticsonmaterialsurface,flat and/orroundsurfacesupermirrorsandneutronimagingdevice
for theevaluationof theopticaldevices.Wealsoreporttherecentresultsonadiabaticneutronspincontrolfor realizingamagneticdoublet,neutron
prismon thebasisof therefractive effect on thesurfaceof MgF� andwavelengthshiftingfiber readoutneutronscintillator.

T-50 The NRSE-TAS Spectrometerat the FRM-II
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Thecombinationof zero-fieldspinechoandtriple axisspectroscopy at a high-flux spectrometerunderconstructionat theFRM-II will allow the
determinationof the energiesandlifetimes of dispersingexcitations,including both phononsandmagnons,over the entireBrillouin zone. We
discussthetechnicaldesignof theinstrumentandgive examplesof theenvisionedscientificapplications.We will alsopresenttheresultsof pilot
experimentscarriedoutat theFLEX spectrometerat theHMI.

T-51 Neutron wave resonatorasa spin-echospectrometer element
Victor Aksenov, Yuri Nikitenko,�

JointInstitutefor NuclearResearch,Dubna,Moscow region,Russia
Thepeculiaritiesof thereflectionandtransmissionof neutronwavesthrougha layeredstructurein aninclinedmagneticfield arediscussed.It is
shown thatthemagnetizedlayercanbeusedasaneffective turnerof polarizationby 90 and180degressandthata three-layermagneticstructure
canacteffectively asa phaseshifterof theneutronwave. Theconclussionis thatthediscussedmagneticstructurescanbeusedaselementsof the
spin-echospectrometerin thestudyof low-frequency excitationsin near-surfacelayers.
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T-52 Quasielasticneutron scattering studiesof H motion in Laves-phasecompounds
A. V. Skripov
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Our quasielasticneutronscattering(QENS)studiesof hydrogendiffusion in cubic Laves-phasecompoundsAB � H � ( �?�t3&
 � ) have revealeda
coexistenceof two frequency scalesof H hopping.Thefasterjump processcorrespondsto thelocalizedH motionwithin thehexagonsformedby
tetrahedralu -sites(A � B � ), andtheslower processis associatedwith H jumpsfrom one u -sitehexagonto another. We have alsofounda relation
betweenthe hydrogenhoppingratesand the positionalparametersof hydrogenatomsin u -sites(determinedfrom the accompanying neutron
diffractionmeasurements).Furthermore,thepositionalparametersof H atomsin u -sitesareshown to berelatedto theratioof themetallicradii of
theelementsA andB. Thus,our resultsgive a key to understandingthesystematicsof H motionin cubicLavesphases.

T-53 Measurementof the Momentum Distrib ution in Hydr ogenBondedSystems
G. Reiter

�
, J.Mayers
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, P. Platzman
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PhysicsDepartmentandTexasCenterfor Superconductivity, Universityof Houston�
ISIS,RutherfordAppletonLaboratory�
Bell Labs

Measurementof themomentumdistributionof hydrogenin ahydrogenbondcanprovidedetailedinformationonthedynamicsandenvironmentof
thebond.RecentmeasurementsmadeusingeVSat ISISonKDP andoxalicacidwill bepresentedasexample.Theprotonin thehightemperature
phaseof KDP doesindeeddelocalizeover thetwo equivalentsitesidentifiedfrom neutroncrystallography. Knowing themomentumdistribution
for a symmetricbondallows thedirectmeasurementof aBorn-Oppenheimerpotential.Wewill presentthepotentialfor KDP.

T-54 Proton Conduction Basedon Intracrystalline ChemicalReaction
R. E. Lechner
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Hahn-MeitnerInstitut,Abt. SF1,Glienicker Strasse100,D-14109Berlin�
Inst. f. AngewandteGeowissenschaftenI, T.U.Berlin,Ernst-Reuter-Platz1, D-10587Berlin

ProtonConductivity in M � H(SeO� ) � crystals(M=K, Rb,Cs)is shown to bedueto a dynamicdisorderin theform of anintracrystallinechemical
equilibriumreaction: alternationbetweentheassociationof themonomers[HSeO� ] � � und [SeO� ] � � resultingin thedimer [H(SeO� ) � ] � � (H-
bondformation)andthedissociationof thelatterinto thetwo monomers(H-bondbreaking).By acombinationof neutrondiffraction,quasielastic
andinelasticneutronscattering,aswell asFTIR-spectroscopicexperiments,coveringthetimescalesfrom 0.1psto 10ns,reactionrates,life times
of monomersanddimers,andpotentialwells for H-bondformationandbreaking,respectively, wereobtained,aswell asratesof protonexchange
betweenselenateions,leadingto diffusion. Theresultsdemonstrate,thatthis reactionplaysa centralrole in themechanismof protontransportin
thesesolidstateprotonicconductors.

T-55 Studiesof new metal hydrides
B. C. Hauback
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Departmentof physics,Institutefor Energy Technology, P.O.Box 40,N-2027Kjeller, Norway
A majorunsolvedproblemfor theintroductionof the”HydrogenEconomy”is efficientandsafestorageof hydrogen.Metalhydridesarepromising
materialsfor hydrogenstorage. This presentationfocuseson recentstructuralstudiesof new metal hydrides. The resultsare basedon high
resolutionpowder neutrondiffraction data(JEEPII reactor, Kjeller) andX-ray diffraction (conventionalandsynchrotronradiation,ESRF).An
exampleis RENiIn-hydrides,RE=Nd,Ce,La with extraordinaryshortH-H distances,rangingfrom 0.1570(8)(Nd) to 0.1635(8)nm (La). This is
significantshorterthantheestablishedempirical”0.20 nm criterion” for metalhydrides.Anotherexampleis TbNiAl-deuterideswith interesting
propertiesdependingon thedeuteriumcontent,e.g. changeof lattice symmetry, H-ordering,changeof type of magneticorderingandmagnetic
orderingtemperature.



20 MoleculesunderRestraint

T-56 Diffraction study of CD � and D � adsorbedcarbon nanotubes
P. ZEPPENFELD
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UNIVERSITY NANCY, FRANCE�
ILL GRENOBLE,FRANCE
� UNIVERSITY SEATTLE, USA
Wereportneutrondiffractiondatafrom bareandmethane(CD� ) or hydrogen(D � ) coveredsingle-walledcarbonnanotubepowdersamplestogether
with modelcalculationsof thediffractionprofiles.Wefind, thatthe”grooves”attheoutersurfaceof bundlesformedby individualcarbonnanotubes
arelikely candidatesfor thepreferredadsorptionsitesbut thata certainfractionof theavailableinterstitial channelscanalsobefilled by nearly
one-dimensionalCD� or D � chains.Upon furtheradsorptionthechainsin thegroovesgrow to form increasinglybroaderstripesuntil theouter
surfaceof thebundlesbecomescompletelycoveredby a hexagonallyorderedCD� or D � layer.

T-57 Structur eand Dynamicsof gashydrates
C. Gutt
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Institut für ExperimentelleundAngewandtePhysik,UniversiẗatKiel, Germany�
NationalResearchCouncilof Canada,Ottawa�
Institut für TheoretischePhysikI, Universiẗat Erlangen-N̈urnberg, Germany�
GEOMAR,Kiel, Germany

Wereporttheresultsof experimentswith inelasticandelasticneutronscattering[1][2] on bothnaturalhydratessampledfrom thepacificseafloor
andlaboratorysynthesizedgashydrates.Gashydratesareinclusioncompoundin which smallguestmoleculesor atomslike e.g. CH� or Xe are
trappedin cagesformedby anice-likehydrogenbondednetwork of watermolecules.Of specialinterestarethenaturalhydrates(methanehydrate)
as large accumulationshave beenfound on the seafloors which may serve asa future energy resource.The INS experimentsof CH� hydrate
focusedon thelow temperaturerotationaldynamicsof thetrappedguestmolecules.Precisecrystallographicparameterson boththehostnetwork
andtheguestmoleculeshave beenobtainedfrom a high-resolutiondiffractionexperimenton a fully deuteratedmethanehydrate.Thevibrational
dynamicsof the hostnetwork hasbeenstudiedby meansof an INS experimentof xenonhydrate,showing a strongguest-hostcouplingat low
frequencies.References: [1] C. Gutt,B. Asmussen,W. Press,M.R. Johnson,Y.P.HandaandJ.S.Tse,J.Chem.Phys.113,4713(2000),[2] C. Gutt,
W. Press,A. Hueller, H. CasaltaandJ.STse,J.Chem.Phys,114,4160(2001)

T-58 The isomorphoustransition betweenCo(NH � ) d (PFd ) � and Ni(NH � ) d (PFd ) �
G. Kearley
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IRI, TechnicalUniversityof Delft, Delft, TheNetherlands�
Staff of Executive Board,TechnicalUniversityof Delft,Delft, TheNetherlands�
Institut für Kristallographie,Universiẗat Tübingen,D-72076Tübingen.�
InstitutevanderWaals,Universityof Amsterdam,Amsterdam,TheNetherlands

Co(NH� ) d (PFd ) � and Ni(NH � ) d (PFd ) � are isostructuralat low temperatures,other than a v /4 rotation of the NH � groups. Thesegroupsare
octahedrallycoordinatedaroundthemetalion andundergoalmostfreequantumrotationwhichis alsocoupledto acentreof massmovementof the
NH � groups.In orderto studythetransitionbetweentheCo andNi structureswe have studiedthetunnellingspectraof mixedcrystalCo/Ni salts
acrossthewholecompositionrange(this transitioncannotbeinducedby pressuresup to at least5Kbar). At Ni:Co ratiosbelow 60:40we find the
structureto bethatof thecobaltsalt for bothtypesof ion. Thereis thenanabrupttransitionabove 60:40to thestructureof thenickel saltfor both
typesof ion. This is in starkcontrastwith theexpectedsmoothtransitionovera rangeof compositionsthatwasexpectedon thebasisof a rangeof
possibleNH � orientationswith almostthesameenergy. No abruptchangein themagneticcharacteristicsarisesover theentirecompositionrange.

T-59 Solid Monolayersof Simple Alk yl MoleculesAdsorbed fr om their Liquid to Graphite
A. C. Perdigon
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InstitutoCienciadeMateriales.DepartamentoQumicaInorgánica.UniversidaddeSeviilla. Spain�
BPInstitute.Departmentof Chemistry. Universityof Cambridge.UK�
GraduateSchoolof Science,OsakaUniversity. Toyonaka,Osaka,Japan�
PhysicalandTheoreticalChemistryLaboratory, OxfordUniversity. UK

Incoherentelasticneutronscatteringhasbeenusedto show theformationof solidmonolayersadsorbedfrom liquid alk-1-enes,phenyl-alkanesand
fluoro-alkaneson to graphiteasa meansof investigatingtheinfluenceof differentchemicalgroupsonsolidmonolayerformation.
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T-60 Superstructuresin Manganitesand other DopedOxides
D. Khomskii

�
�

Laboratoryof SolidStatePhysics,Universityof Groningen,TheNetherlands
In many dopedtransitionmetaloxidesthereoccurwith decreasingtemperaturedifferent superstructures:charge, orbital ordering,stripesetc.
The mechanismsleadingto their formation are not always clear: they may be causedby the purely electroniceffects ( Coulombinteraction,
superexchange),maybeconnectedwith themagneticstructure,or causedby theelectron-latticeinteraction.In thistalk I will discussoneparticular,
rathergeneralmechanismwhich cangive thesesuperstructures,at leastin insulatingsystems:theelasticinteractioncausedby thedistortionof
the latticeby ionswith differentvalenceanddifferentelectronicconfigurations.This interactionis long-range( 1/R

�
) andis anisotropic,having

differentsignsin differentdirections.Thisquitenaturallycanleadto many typesof superstructures,includingstripesand2d”sheets”in manganites.
Severaltypicalexampleswill beconsideredfrom this pointof view. This talk is largelybasedon thework with K.I.Kugel(cond-mat/0103317and
to bepublished).

T-61 Chargeand Stripe order in La � �s� Sr � NiO �
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Departmentof Physics,OchanomizuUniversity, Bunkyo-ku,Tokyo 112-8610,Japan�
NeutronScatteringLaboratory, I. S.S.P., Universityof Tokyo, Tokai, Ibaraki,319-1106,Japan�
Departmentof AppliedPhysics,Universityof Tokyo, Bunkyo-ku,Tokyo 113-8656,Japan

Stripeorder in La� �s� Sr� NiO � with �2
 8U$Uw?xy�zx{35nU8 wasstudiedwith neutronscatteringtechnique.The stripeorderof holesandspinsat
low temperaturesareobserved in all samples.Incommensurability| of the stripeorder is approximatelylinear to the hole concentrationup to
�W�l35nU8 . Thestripeorderat �0��3\nUB is unusuallystableandaffectsthestripeorderof thebothsideof theholeconcentrationwith �}�135n+B as
well as ��/l35n+B . On theotherhand,thebehavior at �}�y3\n&8 is drasticallydifferent. Thecheckerboard-typechargeorderingis formedat high
temperaturesabove 400K,but it is takenover by thechargeandspinstripeorderat low temperatures.Our preliminarystudiesestablishedthatthe
stripeorderingis surprisinglyrobustagainstholedoping,surviving up to very highholeconcentrationasmuchas �~"���
 ` .

T-62 Heavily DopedBilayer Manganites: Links Among Structur e,Charge,and Spin
J.Mitchell
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BilayermanganitesLa� � � � Sr�N�E� � Mn � O� offer anexceptionalopportunityto exploretheconnectionsamongcrystalstructure,magneticstructure,
andchargeorder. Wehaverecentlysucceededin synthesisof thephasediagramx ¿0.5,andhaveusedbothneutronandx-raydiffractionto explore
both thebroadfeaturesandsubtledetailsof this highly Mn

� �
-rich system.In particular, we find a progressionof magneticstructuresin concert

with theoreticalpredictions,andwhichcanbeconnectedto structuralresponseto orbital ordering.Wealsofind anunexpectedregion in which no
long-rangemagneticorderis foundanddiscusspossibleexplanationsbasedon short-rangeordermeasuredby neutronpair distribution function
analysis.We alsoaddresstheevolution of charge orderin thesematerialsanddiscussits stability asa functionof dopantion concentrationand
competitionwith incompatiblemagneticgroundstates.Finally, we proposea chemicalmethodfor interrogatingtherole of dimensionalityin the
bilayermanganites.

T-63 Orbital and Spin Dynamicsin Titanatesand Vanadates
B. Keimer
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Max-Planck-Instituteof SolidStateResearch,Stuttgart,Germany�
Institut Laue-Langevin, Grenoble,France�
Departmentof AppliedPhysics,Universityof Tokyo, Japan

Three-dimensionalmagneticinsulators,a hot subjectin the1960’s, have fadedinto obscurityin recentyears.This situationhasrecentlychanged
with a renewed focuson orbital degreesof freedomandtheir interplaywith the latticeandspindynamicsin manganeseoxides.We will present
inelasticneutronscatteringexperimentsproviding evidenceof interestingquantumdynamicsin theorbitalsectorof insulatingtitanateandvanadate
perovskites.While thespinexcitationspectraof thesesystemsarequalitatively differentfrom whatwouldbeexpectedif thet �Y� orbitalswerepurely
static,theoreticalmodelsthat take orbital quantumfluctuationsinto accountprovide a quantitative descriptionof theneutronscatteringdata. In
somemembersof thetitanatefamily, this orbital zero-pointmotionis particularlypronouncedandappearsto stabilizean”orbital liquid” phase.

T-64 Theory of ColossalMagnetoresistantMaterials
E. Dagotto,�

NationalHigh MagneticField Lab,FloridaStateUniversity
Recentstudiesof manganiteshave revealedintrinsically inhomogeneousground-states.Theeffect involvesferromagneticmetallicandantiferro-
magneticchargeandorbitalorderedinsulatingphases.This tendency couldoriginatein phaseseparationwith percolativecharacteristics,drivenby
disordernearfirst-ordertransitions.Implicationsfor Cu-oxidesarealsodiscussed[1]. [1] A. Moreoetal. Science283, 2034(1999);E. Dagottoet
al.,PhysicsReports344, 1 (2001);M. Mayr et al.,PRL 86, 135(2001);J.Burgy etal., preprint.

T-65 Resistivity Riseand Short-RangeChargeOrdering in CMR Manganites
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Weuseneutronscatteringto demonstratethattheresistivity riseandinsulatingbehavior in CMR manganitesareintimatelyrelatedto thepresenceof
latticepolaronsandtheir short-rangecorrelations.Weestablishtheorientation,commensuration,andcoherencelengthof thepolaroncorrelations
in La � ��� Ca� MnO� asafunctionof x andin A ��� � B ��� � MnO� manganitesasafunctionof Tc. Weshow thatthelow temperaturetransportproperties
in thesematerialsaredeterminedby thecompetitionbetweenthepolaroncorrelationsandtheferromagneticdouble-exchangeinteraction.
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T-66 The Tertiary Spectrometer: the roleof software in the designand performanceof instruments and experiments.
R L McGreevy

�
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StudsvikNeutronResearchLaboratory, UppsalaUniversity, S-61182Nyköping,Sweden
Softwareplaysacentralrole in neutronscattering- in thedesignof sourcesandinstruments,in thecontrolof instrumentsandsampleenvironment
andin thevisualisationandanalysisof data.However thesearenormallyviewedasa setof separateactivities,andnot asintegral partsof a single
process.I will give anoverview of how thecombinationof differentsoftwaremightbeusedto maximisethemostimportantvariable,which is the
scientificinformationoutputperunit of beamtime.

T-67 A model instrument for Monte Carlo codecomparisons
L Passell
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, PA Seeger
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ManuelLujanJr. NeutronScatteringCenter, LosAlamosNationalLaboratory, Los Alamos,NM 87545,USA�
SpallationNeutronSource,OakRidgeNationalLaboratory, OakRidge,TN 37831,USA�
Hahn-MeitnerInstitut Berlin, Glienickerstr. 100,D-14109Berlin, Germany
� Institut LaueLangevin, 38042GrenobleCedex 9, Franced

NuclearPhysicsInstitute,25068Řěz nearPrague,CzechRepublic
In thesamemannerthatstandardsamplesareusedto crosscheckthemeasurementprecisionof neutroninstruments,̈standardmodels̈canbeusedto
comparethevariousMonteCarlocodescurrentlyin useto simulatetheinstruments.For thefirst suchintercomparison,wehavechosento modela
14.7meVvanadiumcalibrationmeasurementona triple-axisspectrometer(TAS), usingasa basistheH8-TAS (formerly locatedat theHigh-Flux
BeamReactoratBrookhavenNationalLaboratory)for whichdimensionalandcountratedocumentationis convenientlyavailable.Our instrument
modelcontainsaselementsa fixedsource,apertures,Sollercollimators,monochromatorandanalyzercrystals(mosaic,curved,verticalfocusing),
anincoherentscatteringvanadiumsample,anda 3Hedetector. Initial comparisonswill bemadein termsof neutronscountedpersourceneutron
at specifiedpositionsalongthebeampath. Shoulda needfor moredetailsarise,theprogramcouldbeexpandedto includeacceptancediagrams
and/or2D distributions.TheauthorsrepresentthefiveMonteCarlogroupscurrentlyinvolvedin thestudy.

T-68 A comparisonof Monte-Carlo simulationsusingRESTRAX and McSTAS with experimenton IN14: the effectsof usinga focusing
guideon resolution
A.R. Wildes
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Insitut Laue-Langevin, BP156,38042GrenobleCedex9, France�
NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic

Theeffectsof usinga focusingguidebetweenmonochromatorandsamplehave beensimulatedusingthetwo Monte-CarloprogramsRESTRAX
andMcSTAS. Thesimulationswerecomparedwith experiment.Theflux gainsandtheenergy spreadsof theresultantbeamat thesampleposition
have beenpreviously documented[1]. This paperpresentssimulationsof the divergenceof the beamin real space,andtheangulardistribution
of the wavevectorsat the sampleposition. The simulationresultsfor both programscompareextremely well on a quantitative level with the
experimentalfindings,giving confidencein theaccuracy of boththesimulationprogramsandhighlightingthedangersof usingfocusingopticson
high resolutioninstruments.[1] A. R. Wildeset al.,PhysicaB 276-278(2000)177

T-69 Measurementand Simulation of the Inelastic ResolutionFunction of a Time-Of-Flight Spectrometer
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Physik-DepartmentE13,TechnischeUniversiẗat München,85747Garching,Germany�
CNRS-CRTBT, 25 AvenuedesMartyrs,BP 166,38042GrenobleCedex 9, France�
ZBE FRM-II, TechnischeUniversiẗatMünchen,85747Garching,Germany�
ILL, Ave. desMartyrs,BP156,38042GrenobleCedex 9, France

Thedeconvolution of inelasticneutronscatteringdatarequirestheknowledgeof theinelasticresolutionfunction.Theinelasticresolutionfunction
of thetime-of-flightspectrometerIN5 /ILL hasbeenmeasuredby exploiting thesharpresonancesof therotonandmaxonexcitationsin superfluid
Heliumfor thetwo respective I���KYM
F -values.Theresultsof detailedMonte-Carlosimulationsatthreewavelengthsandchopperspeedsarecompared
to theexperimentaldata.Theagreementbetweensimulationandexperimentaldatais excellent,allowing to extrapolatethesimulationsandthus
determinetheresolutionfunctionin thewholeaccessibledynamicrangeof IN5.

T-70 Designof a TOF-SANSinstrument for the proposedLong WavelengthTarget Station at the Spallation Neutron Source
K Littrell
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IntensePulsedNeutronSource,ArgonneNationalLaboratory, 9700S.CassAve,Argonne,IL 60439�
239LomadelEscolar, Los Alamos,NM 87544

We have designeda versatilehigh-throughputSANS instrument[Broad RangeIntenseMultipurposeSANS (BRIMS)] for the proposedLong
WavelengthTargetStationat theSNSusingtheLosAlamosNISPMonteCarlosimulationpackage.This instrumentis optimizedto takeadvantage
of the10 Hz sourcefrequency andthecold neutronspectrumfrom a tall coupledsolid methanemoderator(12 cm x 20 cm). A supermirrorguide
andbenderassemblyis employed to separateandredirectthe usefulportion of the neutronspectrum(wavelength¿ 1 Å) away from the direct
beamfor backgroundsuppression.BRIMS is designedto producedatain a Q rangespanningfrom 0.0025to 0.7 Å � � in a singlemeasurement
by simultaneouslyusingneutronswith wavelengthsfrom 1 to 14.5 Åin a time-of-flight mode. In the high resolutionmodeit canproducedata
in a Q rangeof 0.0018to 0.35Å � � by usingneutronsfrom 1 to 12.75Å. Theeffectsof variouscollimation choicesincludingpuliple confocal
pinholeaperturesoncountrate,resolutionandQminhavebeencharacterizedusingsphericalparticleanddeltafunctionscatterers.Theanticipated
performanceof BRIMS is comparedwith thatof thebestexisting reactor-basedSANSinstrumentD22 at ILL. This work hasbenefitedfrom the
useof IPNS,supportedby theU.S.Departmentof Energy, BES-MaterialsScience,undercontractW-31-109-ENG-38to theUniversityof Chicago
andNSFgrant# DMR-0073038.
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T-71 Simulations of the Neutron Spin PrecessionInside a TOF Spin ResonanceEnergy Filter
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Hochschulefür TechnikundWirtschaftDresden,Germany�
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A computerpackagefor the calculationof neutrontrajectoriesincluding spin precessionin arbitrarymagneticfields is presented.The method
is appliedto thespinprecessionof neutronstraveling insidea Drabkin typespin resonanceflipper. This device is very promisingto beusedfor
dynamicenergy filtering of polarizedneutronsat pulsedneutronsources.To calculatethe spin precessionin spatialinhomogeneousmagnetic
fieldsfor giveninitial conditions,coupledequationsof motionfor theneutronpositionandspinvectorshave to besolved.For thecomputationof
therelevantmagneticfield gradientsgeneratedby permanentandsoft magnetsaswell aselectromagnets,currentsheetsetc.,a modifiedboundary
elementfield calculationprogramhasbeendeveloped.

T-72 New featuresin McStas,version 1.5
P.-O. Åstrand
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The neutronsimulationpackageMcStashasattractednumeroususers,and the developmentof the packagecontinueswith version1.5 to be
releasedat theICNS conference.New featuresinclude:supportfor neutronpolarisation,trackingof neutronhistories,realisticsourceandsample
components,andinterfaceto the Risøinstrumentcontrol softwareTASCOM. At the conferencewe give a generalintroductionto McStasand
presentthelatestdevelopments.In particular, wegiveanexampleof how theneutronhistoryoptionhasbeenusedto locatetheorigin of aspurious
side-peak,observedin anexperimentwith RITA-1 onRisø.

T-73 Algorithms for the Simulation of Inelastic Neutron Scattering Experiments
M Hagen
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PhysicsDepartment,KeeleUniversity, Keele,StaffordshireST55BG,UnitedKingdom
A numberof computerprogrammesexist for thesimulationof neutronscatteringinstrumentsby MonteCarloray tracingtechniques.Thesample
kernelsincludedin theseprogrammeshave,to date,predominantlybeenfor elasticscattering(Braggpeak,powder, smallanglescattering).In this
papersomealgorithmsfor the inclusionof inelasticscatteringkernels(for dispersionrelationsanddynamiccritical phenomena)in thePRMON
programmearedescribedandcomparedwith experimentalresults.
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T-74 Useof the Rietveld refinementwith the generalizedspherical-harmonic model for describing crystallographic texture in polycrys-
talline NiTi shapememory alloys with neutron powder diffraction data
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TheNiTi shapememoryalloys (SMA) propertiesarebasedon a martensitictransformationfrom a cubichigh-temperatureto a monocliniclow-
temperature.The monoclinic texture is formedby a crystallographicallyorientedphasetransformationfrom the cubic hot-rolling texture. The
GSASmultiple-data-setcapabilitieswith thegeneralized spherical-harmonic modelwasusedto extractthequantitative texturedescription(QTD)
directly from arefinementwith severaltensof time-of-flightneutrondiffractionpatternstakenfrom aSMA sampleheldin avarietyof orientations
in thediffractometer. Thecrystalstructuredataobtainedfrom thepresentrefinementsareessentiallyidenticalto thesinglecrystalresults.More-
over, therecalculatedpolefiguresderivedfrom theODF usingthepopLA softwareagreedwell with thecorrespondingpolefigurescomputedby
Rietveldanalysis.Therefore,it canbeconcludedthatthiswork providestheQTD simultaneouslywith theSMA crystalstructure.

T-75 Characterisation of CreepCavitation Damagein a PressureVesselStainlessSteelusingSmall Angle Neutron Scattering
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Grainboundarycavitation is thedominantfailuremodeassociatedwith initiation of reheatcracking,thathasbeenwidely observed in austenitic
stainlesssteelpressurevesselsoperatingat temperatureswithin the creeprange(¿ 450c C). Small angleneutronscattering(SANS) experiments
at the LLB PAXE instrument(Saclay)and the V12 doublecrystaldiffractometerof the HMI-BENSC facility (Berlin) areusedto characterise
cavitation damage(in the sizerange10nm- 2000nm)in a variety of creepspecimensextractedfrom ex-serviceplant. Factorsthat affect the
evolution of cavities andcavity sizedistribution arediscussed.TheresultsdemonstratethatSANS techniqueshave thepotentialto quantify the
developmentof creepdamagein type 316H stainlesssteel,andtherebylink microstructuraldamagewith ductility exhaustionmodelsof reheat
cracking.Thework describedin thispaperhasbeencarriedout aspartof theECco-fundedcollaborative projectVORSAC (Variationof Residual
Stressesin AgedComponents).

T-76 High-temperaturestressevolution in brazedsamplesfor plasma-facingcomponentsin fusion reactors
R. Coppola
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Neartermfusionreactors,suchastheInternationalThermonuclearExperimentalReactor(ITER),will requirestructuralplasma-facingcomponents
consistingof anassemblyof Copperalloy coolingpipes,coatedby sacrificialarmourof temperaturestablematerial,suchasTungsten.Clearly,
thedeterminationof theinternalstressfield is essentialto definetheengineeringparametersnecessaryto designreal-scalecomponents.Thisstudy
hasbeencarriedout on mock-upsobtainedby brazingGlidcopontoa Tungstenplateletusingdifferentprocedures.The internalstressfield was
determinedby meansof neutronstrainscanningat differenttemperaturesbetweenroom temperatureand500c C undervacuum.The resultsare
discussedwith referenceto theadoptedbrazingproceduresandto theexpectedconsequencesof suchstressevolutiononthemechanicalbehaviour
in serviceconditions.

T-77 Neutron Diffraction Measurementof the Evolution of Strain for Non-Uniform PlasticDeformation
R. B. Rogge
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Neutronsareparticularlyadeptfor thevalidationof modelingpredictionsof stressandstrain.In recentyears,therehasbeena significanteffort to
modeltheevolutionof boththemacroscopicstressesandtheintergranularstressduringplasticdeformation.Thesehavehadbroadimplicationswith
regardsto understandingtheevolution of residualstressandto diffraction-basedmeasurementsof strain. Generallythemodelingandassociated
measurementshave beenfor simpleuniaxial tension,leaving questionswith regardsplasticdeformationundermulti-axial stressandnon-uniform
stress.Extensive measurementsof the strainprofile acrossa plastichingefor eachof a seriesof loadingandunloadingcyclesto progressively
higherdegreesof plasticdeformationwill be presented.Thesemeasurementswill be usedto validatemultiple-scaleFinite ElementModeling
(FEM) of the plastichingein which the elementswill rangein dimensionfrom singlecrystallites(asusedin successfulsimulationsof uniaxial
tension)to macroscopicelements(asis typically usedin FEM simulations).

T-78 ResidualStressin Sprayed Ni+5%Al CoatingsDeterminedby Neutron Diffraction
J Matejicek
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Coatingsfrom nickel-basedalloys areusedin numeroushigh-performanceapplications.Their propertiesandlifetime areinfluencedby factors
suchasresidualstress.Neutrondiffraction is a powerful tool for nondestructive residualstressdetermination.In this study, through-thickness
residualstressprofilesin Ni+5%Al coatingson steelsubstratesweredetermined.Two examplesof significantlydifferentsprayingtechniques-
plasmasprayingandcoldspraying- arehighlighted.Differentstressgenerationmechanismsarediscussedwith respectto processparametersand
materialproperties.
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T-79 A Tomography Systemat Neutron Thermal Column of ENEA CasacciaTRIGA Reactor
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Thedevelopedsystemis intendedfor useof a collimatedthermalneutronbeamwith a flux of about10
d

n/cm
�
s. Thesystemworkswith a cooled

CCD (192x165pxls) andan intensifierfor a light from NE426scintillatorwith traditionalopticalcoupling.A fine mechanicalregulationsystem
allowsanaccuratepositioningof thetomographer, ensuringalsothealignmentof CCDarraywith therotationandtranslationaxis.Theacquisition
of 200projectionsis carriedout in about30 min with a reconstructiontime (40 min max)dependingon reconstructionmatrix order. Radiography
andtomographyof significantobjectsareillustrated.Thereconstructionalgorithm,includingspatialandtemporalunhomogeneitycorrectionsand
filters,wastested,with goodresults,by projectionsuntil to 512x512pxls.

T-80 Measurementof very small hydrogencontent in materials by measuringthe incoherent neutron scattering
Y N Choi
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HANARO Center, KoreaAtomic Energy ResearchInstitute,Taejeon305-600,Korea�
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In theneutronscatteringexperiments,theincoherentscatteringcontributesto thebackgroundsignalswhich is anunwelcomingpropertyof matter.
Amongthenucleiof nature,hydrogennucleus(proton)hasremarkablylargevalueof incoherentneutronscatteringcrossectionwhich is mainly
dueto thespinincoherence.Thereforeverysmallamountof hydrogenin amaterialcouldbeanalysedby measuringtheincoherentscatteringof the
material.Thehydrogencontentof ametalor semiconductoris amatterof concernandinterestbecauseit canaffectsignificantlyto thephysicalor
chemicalpropertiesof materialsthoughtheamountof hydrogenis verysmall. In thisstudy, theincoherentneutronscattering(INS) weremeasured
from theneutrondiffractionpatternsobtainedusingthehigh resolutionpowderdiffractometerinstalledin HANARO researchreactor. Thesensity
andaccuracy of themeasurementwere2 ppmand0.5%, respectively for the1 hourmeasurement.Fromthecalibrationcurve whichwasobtained
by measuringthe INS of artificial samples(zircaloy + polyprophylenefilms), the relative amountsof hydrogenin a few zircaloy sampleswere
estimatedandcomparedwith theresultfrom thechemicalanalysis.
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T-81 Li ving polynucleotidesformed by the spontaneousaggregationof dilaur oylphosphonucleosides.
P. Baglioni
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Theaggregationalpropertiesof phosphatidylnucleosides,lipids bearinganucleosidemoietyontheirpolarhead,with variousacyl chainlengths,are
a currentsubjectof studyin our group.We have foundthatself-aggregationof phospholiponucleosidestriggersmolecularrecognitionproperties
similar to thoseobserved in nucleicacidsbetweencomplementarybases.This contribution concernsa structuralanddynamicinvestigationof
dilauroylphosphonucleosideaggregatesin aqueoussolutionsasa functionof ionic strengthandsurfactantconcentration.A micellargrowth in the
axial directionto form wormlike aggregatesis observedasthesurfactantconcentrationis increased,until thesystemshow a distinctviscoelastic
behavior, thatsuggeststhepresenceof a polymerlike network. SANS andstaticlight scatteringallow inferring the structuralpropertiesof such
micellarnetworksbelow andabovethethresholdconcentrationof entanglement.Thewormlikeaggregatesarecharacterizedin termsof persistence
lengthandoverall molarmass,while themicellarnetwork canbedescribedby its meshsize.

T-82 Hinderedprotein dynamicsin the presenceof a cryoprotectingagent
I. Köper
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LaboratoireLeonBrillouin, CEA-Saclay, F-91191Gif-sur-Yvette�
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Thedisaccharidetrehaloseis awidely spreadbioprotectingmoleculewith aremarkablyhighefficiency. It is foundin anumberof cells,organisms
andbiomoleculeswho cansurvive conditionsof extremedroughtor low temperature.Even if the protective effect is alreadyusedin food and
pharmaceuticalindustry, the protective mechanismson a molecularlength scalestill remainunclear. The C-Phycocyanin is a small protein,
extractedfrom cyanobacteria.Its structureis known at a goodresolution. Recentlydynamicsof this proteinin hydratedpowdersaswell asin
solutionhasbeenstudiedby quasielasticneutronscatteringandMD Simulations.We studytheinfluenceof trehaloseon theinternaldynamicsof
thisprotein.Usingdifferentneutronscatteringtechniqueswecoveratimerangefrom few pico-upto severalnanoseconds.Evidencefor aslowing
down of proteinmovementshasbeenfound.

T-83 Supercooledwater in plant cell walls – Structur eand dynamicsof water adsorbedto cellulose
C. Czihak
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Institut für ExperimentelleundAngewandtePhysik,UniversiẗatKiel, D–24098Kiel, Germany

Plantscansurvive at temperaturesbelow 0c C if they canprevent ice crystalformationin cellsandcell walls. We couldshow thatthesuppression
of crystallineice is aninherentpropertyof celluloseasthemainconstituentof plantcell walls: In inelasticneutronscattering(INS) experiments
it wasproventhatartificial amorphouscelluloseis a modelsystemfor disorderedand,therefore,water–accessibleregionsof plantcell walls [1].
A combinedquasielasticneutronscattering(QNS) andneutrondiffraction study of wateradsorbedto amorphouscellulose[2] revealeda fast
(picosecond)dynamicsof watermoleculesfar below the melting point of bulk water. At lower temperatures,this supercooledadsorbedwater
graduallyfreezesto anamorphouspolymorphof ice with resemblanceto low–densityamorphousice. [1] M. Müller et al., Macromolecules33,
1834-1840(2000)[2] C. Czihaketal., JournaldePhysiqueIV – Proceedings10,199-202(2000)

T-84 The Roleof PicosecondFluctuations for Activity and Stability in Proteins
J.Fitter
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FZ Jülich�
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The importanceof equilibrium fluctuationsin proteinsis evident from very basicprinciples: at low temperaturesor in a very dry state,thermal
equilibriumfluctuationsarestronglyreduced.Undertheseconditionsproteinsarenot operative or thereactionsaresloweddown drastically. On
the otherhand,in naturebiomoleculeshave shown to be very successfulin adaptingto extremeenvironmentalconditions,like high tempera-
tures(thermophilicorganisms).Therefore,for proteinsthermalequilibrium fluctuationsplay a crucial role for the balancedinterplaybetween
structuralflexibility (requiredfor a properfunction)andrigidity (preservingthespecificanduniquefold) of proteinstructures.We have received
insightsin the function-dynamicsandthestability-dynamicsrelationsby applyingincoherentneutronscatteringto the light-drivenprotonpump
bacteriorhodopsinandto two alpha-amylasescomingfrom mesophilicandthermophilicorganisms.

T-85 Determination of Structural Parametersand Hydration of Unilamellar Vesiclesby Neutron ScatteringUsing a Novel Method
G. Klose
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A novel methodof evaluatingSANScurvesis presentedwhich allows for thefirst time to determinein a straightforwardmannersimultaneously
the internalgeometryandhydrationof singlebilayersin unilamellarvesiclesat high waterexcess.Threeindependentstructuralparametersare
directlyobtainedby fitting thescatteringcurve in theq-rangefrom 0.06nm� � to 3.82nm� � . Thepotentialitiesof themethodaredemonstratedby
elucidatingstructuralandhydrationalparametersof mixedunilamellarPOPC/C12E4andPOPC/C12E3Glycvesicles.
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T-86 Structur eand Reactionsof Proteinsat Interfaces
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Proteinsbehave as surfactantsand thereforeadsorbat the air water and other interfaces. This paperdescribesthe useof x-ray and neutron
reflectometrytogetherto determinestructureandfollow the reactivity of proteinsat interfaces.Becauseof the differentcontrastsinvolved, the
two techniquesarequitecomplementaryandshouldalwaysbeusedtogetherwherepossible.In additionthex-ray methodhasthepossibilityof a
time resolutionwhichmayextendto milliseconds.Wearecurrentlydevelopinga ”millisecondreflectometer”with this capabilityat asynchrotron
source.The lecturewill describethepropertiesof myoglobinat theair/waterinterfaceandalsoof a shorthighly surfaceactive peptidederived
from myoglobin. In this casethereis ”incipient denaturation”dueto theunbalancingforcesat the interface.Complementaryexperimentswhere
this tendency is greatlyreducedin b lactoglobulin in of its geneticvariantswill bedescribedaswell aspreliminaryexperimentson thereactivity
of b lactoglobulin andk caseinat interfaces.

T-87 The Interaction of the syntheticPeptideNK2 with Modell Membranes
R. Willumeit

�
, F. Förster

�
, S.Funari

�
, Th. Hauss

�
, S.Hubo

�
, M. Kruse

�
, J.Andrä
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Antibacterialpeptidesarewidely abundantin nature.They canbe found in insects(cecropines),amphibians(magainins)andalsoin mammals
(defensins).Thosepeptidesarerelatively smallandbuild upby 20 - 35aminoacidresidues.Usuallythey areamphipathicmolecules.Contraryto
classicalantibioticswhicheffect is basedupontheinteractionwith bacterialenzymes,peptideantibioticsdestroy thebacterialmembranepurelyby
physicalinteraction.Enzymesarenotneededin this case.Thisphysicalmechanismof destructionmakespeptideantibioticsespeciallyinteresting
for drugdesign.In thiswork wepresentfirst resultsof theinteractionof a syntheticpeptide(NK2), derivedfrom NK-lysin, aantibacterialpeptide
foundin porcineNK-cells,with modellmembranesystems.

T-88 Interaction of Water with Protein ResistentSelf-AssemblingMonolayers: Neutron Reflectivity Measurementsof Water Density in
the Inter phaseRegion
D. Schwendel
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Poly- andoligo(ethyleneglycol) (PEGandOEG) derivativesareknown to exhibit outstandingproteinresistance.While the inertnessof PEG
hasbeenexplainedby steric repulsion,the proteinresistanceof OEG hasbeenrelatedto its molecularconformation:whereasthe helical and
amorphousconformersareinert, theplanarall-transconformerdoesadsorbprotein.It hasbeensupposedthattheproteinresistanceof OEGstems
from its ability to form an interphasewaterlayerwhich preventsthesurfacefrom directcontactwith protein. Neutronreflectivity measurements
onamorphous,proteinresistantmethoxytri(ethyleneglycol) undecanthiolateself-assembledmonolayers(SAMs) in contactwith deuteratedwater
in factrevealthepresenceof anextended( " 5 nm thick) waterinterphasewith a noticeablyreduceddensity( " 85-90%bulk waterdensity).This
experimentalresultis in agreementwith GrandcanonicalMonteCarlosimulationsof waternext to theSAM surface.
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T-89 Resultsand Relationsin Cuprate Superconductors
K. A. Müller
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PhysicsInstitute,Universityof Zurich,CH-8057Zurich,Switzerland
Recentexperimentsandtheorieshave advancedthefundamentalunderstandingof thecopperoxidesuperconductorsconsiderably. As anintroduc-
tion, resultsfrom a numberof groupswill be reviewed. Datafrom inelasticneutronscatteringandphotoemissionunderlinethe basicvibronic
characterof theCuO� planarsystem.Furthermoreinelasticneutronscatteringhasrevealedhugeoxygen-andcopper-isotopeeffectsat thestripe
formationtemperatureT*, which areunderstoodby thesamevibronic concept.A modelfor Jahn-Teller bipolaronsproperlyreflectsthephonon
anomaliesobserved by inelasticneutronscattering,EXAFS, electronparamagneticresonance(EPR),andotherimportantexperimentalfindings
regardingthe superconductingtransitiontemperatureT 	 . Anotherquantitative model in which the planarandout of planeelectronicbandsare
coupledvia rotationaltilting modes,yieldstheisotopeeffectsonT* andits dopingdependence,andis supportedby thequantitativeunderstanding
of thefastEPRrelaxationobserved.

T-90 Lattice and ChargeEffects in High-Temperature Superconductors
T. Egami

�
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Departmentof MaterialsScienceandEngineering,Universityof Pennsylvania,Philadelphia,PA 19104,USA
Phononsaregenerallyconsideredto be irrelevant,or evenharmful, to high-temperaturesuperconductivity (HTSC).However, therearea number
of indicationsthat phononsareplaying someactive role in the HTSC phenomenon.Our inelasticneutronscatteringmeasurementson single
crystalsof YBa� Cu� Od�� � (YBCO) supportthis view. Themeasurementsweremadeusingthe triple-axis-spectrometerat the HFIR of the Oak
RidgeNL, aswell astheTOF spectrometerthe ISIS of theRutherford-AppletonLab. We foundthat theCu-Obond-stretchingLO modeshows
anomalousdependenceon compositionandtemperature.Sincethe changein theCu-O distanceinducescharge transferbetweenCu andO, the
electron-phononinteractionis strongfor this mode. The resultssuggestthat the short-rangedynamiccell-doubling,perhapsby CDW, exists in
theHTSCphase.If thee-pcouplingis highly directionalthephononmechanismmaynot bein conflict with thespinmechanismfor thed-wave
superconductivity. It is likely thatthephononsplay acritical role in theHTSCphenomenon.

T-91 Search for chargefluctuation effectsin the phononsof YBa � Cu � O �
L. Pintschovius
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Extensive inelasticneutronscatteringexperimentshave beenperformedon thehigh-T	 compoundYBa� Cu� Od � d (O6.6)andtheinsulatingrefer-
encecompoundYBa� Cu� Od � � to look for phononanomaliespossiblyrelatedto dynamiccharge stripeorder. Pronouncedanomalieshave been
observedin thebondstretchingvibrationsof O6.6but it seemsdifficult to reconciletheseanomalieswith thecurrentpictureof chargestripeorder.
Ontheotherhand,noanomalousfeatureshavebeenfoundin thebondbendingvibrationsof O6.6in contrastto whathasbeenadvocatedby Mook
andco-workers(Nature401,145(1999)andNature404,729(2000)).

T-92 Spin fluctuations of in high-T 	 cuprates; crossover fr om static chargestripes to dynamical spin densitywaves
K. Yamada,�

Intitute for ChemicalResearch,Kyoto University
I presenta brief review on the spatialspin/charge fluctuationsin high-T	 cuprates. In the hole-doped2-1-4 compoundsthe fluctuationsare
incommensurateat low frequenciesor temperaturesunlessthedopedcarriersaretightly trappednearthedopantsitesasin thecaseof Li-doped
La� Cu(Li)O� . Theq-vectorof thespinmodulationdependson boththecrystalstructureandelectrontransfer. In theinsulatingphaseof Sr-doped
La� CuO� (LSCO) theq-vectoris alongthediagonaldirectionto theCu-O squarelattice. Onedimensionalspinmodulationon theCuO� planes
stronglysuggestsan existenceof staticcharge stripesstabilizedby a particularbuckling of CuO� planes.On enteringinto thesuperconducting
phaseadramaticchangein theq-vectoroccursfrom thediagonalto paralleldirection.However, evenin thesuperconductingphaseanothertypeof
CuO� bucklingplaysanimportantrole for thestabilityof chargestripes.Suchincommensuratespinfluctuationsdependonboththefrequency and
temperature.In underdopedYBa� Cu� Od�� � compoundsincommensuratespinfluctuationsat low energiesmergeinto commensurateonesattheso-
calledresonanceenergy with increasingthefrequency. Ontheotherhand,adifferenttypeof incommensurate-commensuratecrossover is observed
in LSCOsystemwherenowell-definedresonanceenergy is sofardefined.In theConferenceI would like to discussasimpleinterpretationof spin
fluctuationsrevealingsuchstrongsystemdependence.

T-93 Isotopeeffectson the pseudogapin high-temperaturesuperconductorsstudiedby inelastic neutron scattering
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Isotopeeffects,i.e.

� � O vs
��d

O and
d � O vs

d��
Cu, on the relaxationrateof crystal-fieldtransitionsin the slightly underdopedhigh-temperature

superconductorHoBa� Cu� O� have beenstudiedby meansof neutroncrystal-fieldspectroscopy. Both substitutionsgive rise to relatively large
shiftsin thepseudogaptemperatureT*, being � T* � 25and50K for copperandoxygensubstitution,respectively. Possibleexplanationsof such
effectsaswell astheir relationwith thepairingmechanismwill bediscussed.Additional isotopeeffect experiments,whicharebeingperformedin
boththeYBa� Cu� O� andLa� ��� Sr� CuO� familiesandfrom which relevant informationis expected,will alsobepresented.
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T-94 Doping Dependenceof the Tetragonal-Orthorhombic PhaseTransition in the SuperconductingLa � �s� Sr � CuO ���E� Compound
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Thephasetransitionfrom tetragonalto orthorhombicstructurein La� ��� Sr� CuO���E� (La214)hasbeenstudiedby meansof elasticandinelastic
neutronscattering.Both underdoped(x=0.09)andoverdoped(x=0.17)compoundshave beeninvestigated.Fromthe temperaturedependenceof
the superstructurepeaks,we areableto estimatethe critical exponentbeta,which is found to increasewith increasingx. We alsoobserve that
the temperatureinterval over which thecritical behavior appearsto be valid is unusuallylargeandstronglydopingdependent.The temperature
dependenceof thesoft phononsassociatedto thephasetransitionhasalsobeenmeasured.

T-95 Anharmonic Lattice Dynamicsand Nonlinear Electron-PhononCoupling in new 40K Superconductor MgB �
T. Yildirim
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We reportfirst-principlescalculationsof theelectronicstructureandlatticedynamicsof MgB � [1]. We foundanexcellentagreementbetweenthe
calculatedphonondensityof stateswith the inelasticneutronscatteringmeasurements[1].Frozenphononcalculationsindicatethat the in-plane
boronphononsareveryanharmonic,increasingtheharmonicmodeenergy by about25%.Wealsocalculatedthedeformationenergy within frozen
phononapproachandfoundthattheanharmonicboronmodesstronglyandnon-linearlycouplesto thepartiallyoccupiedplanarboronsigmabands
neartheFermi level. Thevery anharmonicin-planeB modesandtheir strongnon-linearelectron-phononcouplingsareessentialto explain the
high Tc in MgB � [1].([1]T. Yildirim et al, submittedto Science).
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T-96 Powder diffraction at advancedpulsedneutron sources:past,presentand futur e
P. Radaelli,�
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Theoutlookfor powderdiffractionatthenew high-powersources(SNS,ESSandHIPAF-TOKAI) is extraordinarilybright. Powderdiffractometers
at presentpulsedsourcesarealreadycompetitive with steady-statemachines,andonecanexpectfurthergainsof 1-2 ordersof magnitudeat the
new facilities. Nevertheless,onecanalreadyidentify a few challenges.First of all, thereis a generaldesireto broadenthescopeof time-of-flight
powder diffraction towardstraditional reactortechniques.Secondly, we will have to adaptto a new target-moderatorlandscape,in which truly
sharpcoldmoderatorsarenotablyabsent.Thirdly, wewill haveto completetheevolutionfrom theoriginalsuiteof instrumentdesignsdevelopedin
thelateseventiesto anew generationof machinesmatchingthetechnologyof thenew millennium.Thecharacteristicsof thenew sourcesandnew
technologyseemto favor instrumentswith relatively narrow single-framebandwidthandvery largedetectorcoverage.In this respect,newly built
instrumentssuchasGEM at ISISrepresentavery importantsteppingstonetowardsfuturemachines,aswell asdeliveringnow unprecedenteddata
collectionspeedandaccuracy. We will describethesuccessesandchallengeswe encounteredin commissioningGEM, andhow this experience
maybeof helpin shapingthefutureof neutronpowderdiffraction.

T-97 High-position resolutionscintillation neutron imaging detectorby crossed-fiberreadoutwith novel centroid finding method
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Aiming to high-positionresolutionneutronimaging,anovel centroidfindingmethodwasproposedfor ascintillationneutronimagingdetectorwith
thecrossed-fiberreadout.Crossedwavelengthshifting fibersarearrangedon andunderthedetector. Luminescencesgeneratedin thedetectorare
emittedanddetectedby severalfiberssurroundingto theincidentpoint. In thenovel method,theX andY positionof incidentneutronaredecided
by coincidenceof thecentersignalandbothneighboringsignals,respectively. By preliminaryexperimentsusingaZnS:Ag/

d
LiF scintillationsheet

of 0.5mmthicknessandcrossedwavelengthshiftingfibersof 0.5mm diameter, it wasconfirmedthatthepositionresolutionis about0.5mm.

T-98 A novel large-area,low-pressuredetectorwith high position and time-of-flight resolutionfor thermal neutron imaging
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Thepulsedhigh-fluxneutronsourceESS,in synergy with advancedfocusingneutronopticsandspectrometers,will requirenovel imagingdetectors
with betterresolutionsand fasterresponse,necessaryfor exploiting the improved beamemittancy, flux densityand time structure. As a first
generationof very high resolutionandfastgasdetectorsutilising composite

� � � Gd/CsIfoil converters,at HMI novel robust large-areamultilayer
micro-stripgaschamber(MSGC)detectorsarebeingdevelopedwhich areoptimisedfor a low-pressuretwo-stagegasamplificationmode.In the
presentcontribution theread-outanddataacquisitionsystemis discussedin conjunctionwith thesignalpropertiesof thehybrid MSGCdetector.
All signalsarefed into 8-channelmultihit TDC chips(120psLSB) of theF1 type, locatedon thePCI boardsof theDAQ system.By meansof
theDSPthedataof thefour registeredcoordinatesX/Y/TOF/PHarecalibratedandtransformedonlineinto 2D spectrawhich canbeaccumulated
in theHM andmonitoredvia thePC.Furthermoretheoptimisationof thecompositefoil converterwill bepresented.Thenumberof secondary
electronsemittedby fastelectronsfrom columnarCsI layersis measuredby meansof anelectronspectrometer.

T-99 Possibilitiesfor Novel Polarized PulsedNeutron Instrumentation Basedon the TOF Spin ResonanceEnergy Filter
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We presenta new approachfor dynamicenergy filtering of neutronssuitablefor time-of-flight experimentsat spallationneutronsources.The
methodutilizespolarizedneutronsandis basedonaDrabkin-typespinresonanceenergy filter. Thedeviceconsistsof a polarizer/analyzersystem,
an energy-selective spin flipper andfastelectroniccontrols. The latter allow rapid tuning of the selectedneutronenergy andbandwidth,which
overcomeslimitationsin otherenergy filtering deviceslike choppersor monochromatingcrystals.In our contribution we will discusspossibilities
for usingthespin resonatori) asa generalresolutiontuning device, ii) asa p̈ulsetailoringd̈evice for cold coupledmoderators,iii) as v /2 flipper
anddynamicphaseshifterin TOFspinechoinstrumentsandiv) asa dynamicenergy selector/analyzerin a novel inelasticspectrometer.

T-100 Newmultiplexing conceptsto enhancethe efficiencyof useof pulsedsources.
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Pulsedspallationsourcesoffer high peakfluxesandarewell adaptedfor time-of-flight techniques.However, theefficient useof theseadvantages
is oftenhamperedin specificapplicationsby notoptimalsourcepulserepetitionrateandby contradictoryrequirementsonwavelengthbandwidth
andresolution.We will discussthenew instrumentdesignconceptsRepetitionRateMultiplication (RRM) andWavelengthFrameMultiplication
(WFM), which allow us to largely overcomethesedisadvantages.In RRM time-of-flight spectroscopy several pulseswith several wavelengths
impingeon thesamplewithin eachsourceframe.WFM offersa possibilityto extendthewavelengthbandof datacollectionbeyondusuallimits.
RRM is beingimplementedin theIN500 time-of-flightspectrometerprojectatLANSCEandit hasbeenexperimentallyemulatedonspectrometer
NEAT at HMI. We will alsodiscusstheapplicationof WFM in small anglescatteringandpowder diffraction andthedesignapproachwe have
developedfor thecomplex choppersystemsneededfor methods.
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T-101 Anticipated Performanceof the SNSLiquids Reflectometer
JohnF. Ankner
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Barringa monumentalfailureof designexecutionor of performanceestimation,the liquids reflectometerat theSNSwill provide unprecedented
capabilitiesfor the studyof liquid andsolid surfaces. Designof the instrumentis well underway andprocurementof componentshasbegun.
Neutronsfrom a coupled20-K supercriticalhydrogenmoderatorwill bedeliveredvia a multi-channelsupermirrorbenderandtaperedguideonto
eithera horizontalor tilted samplesurface. Collimating slits selectthe beamincidentanglefrom a 0-7c vertical intensitydistribution provided
by theoptics. Bandwidthchoppersandframe-overlapmirrors definea user-selected3.75-Å-wide wavelengthbandout of a 1.75Å-13.5Åusable
wavelengthrange. The usercancollect datausingeithera 1-mm

�
-resolutiontwo-dimensionalposition-sensitive detectoror a single

�
He tube.

With theSNSrunningat2 MW, theinstrumentwill beableto accumulateacompletespecularreflectivity scanfrom D � O (R � 10� � , Q / 0.5Å � � )
in lessthan10 minutes. By tilting a solid surface,a userwill be ableto measurespecularreflectivities R 2 Q 10� � � (Q / 1.5 Å � � ) from large
samplesin lessthanthreehours.Rapiddata-collectiontimesmayalsobeexpectedfor off specularandgrazing-incidentSANSmeasurements.We
will describethecalculationsunderlyingourdesignchoicesandperformanceestimatesandreportonconstructionprogress.

T-102 Comparisonof Bragg-EdgeNeutron Spectroscopyat ISIS and LANSCE
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TheBraggedgesappearingin theneutrontransmissionspectraof apolycrystallinematerialrepresentits coherent-scatteringresponseat 8&���z3\$U� .
Structuralinformation suchas texture, phasecontentor strain may be derived from the intensity and position of theseedges. Transmission
diffractometershave beenrecentlydevelopedat bothLANSCE andISIS andusedfor studyingthedynamicsof phasetransformationsandstrain
imaging respectively. The incidentneutronspectravary due to the differentneutronmoderatorsandflight pathsusedin the two instruments.
Complimentaryapproacheshave alsobeentaken to dataanalysis(c.f. Rietveld vs. Pawley). This paperreportsa comparative studyof the two
instrumentsandtheir softwareobtainedusinga portableloadingrig to measurestrainin the samewell characterisedsteelsample.The relative
advantagesof eachinstrumentandits softwareareanalysedanddescribed.
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T-103 DegeneracyBreaking In The Frustrated PyrochloreAntiferr omagnet
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Universityof Warwick,Departmentof Physics,CoventryCV4 7AL, U.K.� Institut Max von Laue- PaulLangevin, F-38042GrenobleCedex 09,France.
What is thegroundstateof thepyrochlorelatticeantiferromagnet?In 1979Villain arguedthat it shouldbea highly frustrated”spin liquid” state
but suggestedthat dipolar interactionsor thermalfluctuationsmight breakthis degeneracy andrestoremagneticorder. Our neutronscattering
experimentson thealmostidealmodelmaterials

��d � Gd� Ti � O� (a Heisenberg system)andEr� Ti � O� (anXY system)have now provideda clear
answerto thisthirty yearold question.For Gd� Ti � O� thedipolarcouplinginducespartialorderthatis selectedfrom analmostdegeneratemanifold
of states.For Er� Ti � O� , on theotherhand,onefindsmagneticorderstabilisedby spinfluctuationsthatdrive thesystemcloseto aquantumcritical
point,Theseresultsprovide aninterestingcontrastto thereportedbehaviour of thepyrochlorelatticematerialsCs(NiCr)Fd and(Y,Sc)Mn� which
bothshow spinfreezingin thepresenceof quenchedchemicaldisorder.

T-104 Magnetic correlationsin the Neeland spin liquid phaseof a geometrically frustrated magnetZnCr � O �
S.-H.Lee
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RutgersUniversity

A spin-Peierls-likephasetransitionhasrecentlybeenreportedin thegeometricallyfrustratedmagnet,ZnCr� O� , in whichmagneticCr
���

ionsform
a network of corner-sharingtetrahedra[1]. ZnCr� O� undergoesa first orderphasetransitionat ��	���3\8�
 � K from cubicandparamagneticinto a
tetragonalandNeelphase.A local spinresonanceat around4.5meV developsabruptlyin theNeelphase.We reportinelasticneutronscattering
measurementson singlecrystalsof ZnCr� O� . Both the Neel andthe spin liquid phasehave strongdynamicalspin fluctuationsat the Brillouin
zoneboundaries.Even thoughtheir characteristicenergiesaredifferent,the structurefactorassociatedwith spin fluctuationsin the two phases
have thesamewave vectordependence.Suchlocal spinfluctuationsmaybegenericin geometricallyfrustratedmagnetsandkey to understanding
thephysicsof geometricalfrustration.Themeasurementswereperformedon singlecrystalswith a total weightof only 200mg. They weremade
possibleby the intensecold neutronat NIST, andthehorizontallyfocusingmulticrystalanalyzerandthe position-sensitive detectoron the cold
neutrontriple axisspectrometerSPINS.[1] S.-H.Lee,C. Broholm,T.H. Kim, W. Ratcliff II, andS-W. Cheong,Phys.Rev. Lett. 84,3718(2000).

T-105 Dir ectevidenceof spin frustration in fcc antiferr omagnetNiS�
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NiS � is well known Mott insulatorwith anomalousantiferromagnet(AF) long-rangeorder(LRO); which is coexistenceof type I (Q  =(1,0,0),
�!< � �lm&� K) andtype II (Q  =(

�� , �� , �� ), �!< � ��B&� K). Extensive neutronscatteringstudiesrevealedthat paramagnetismin NiS � is governed
by a geometricalspin frustrationeffect that createsthe magneticdiffusescatteringextendson the fcc zoneboundarycontinuously. The diffuse
scatteringexistsevenat 300K (7.5 �!< � ). Thenthediffusescatteringdisappearsrapidly below �!< � associatedwith a tiny crystaldistortion. We
alsoobserveda clearenergy gapbesidesthelow energy spin-wave excitationwell below 30K.

T-106 Non-classicalspin configurations in a kagomebasedfrustrated antiferr omagnet: analysisof dynamic disorder by the Reverse
Monte-Carlo method
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Local configurationswith null total momentareexpectedto bethehallmarkof geometricallyfrustratedantiferromagnets.We have attemptedan
experimentalverificationof suchideasin the SrCr� � Ga�N� � � � O � � (SCGO)compound,usingthe reverseMonte-Carlo(RMC) analysis,recently
adaptedto theinvestigationof themagneticcorrelationsstartingfrom total scatteringpowderdata.Themicroscopicspinconfigurationsobtained
by RMC wereusedfor calculationof thespinnematiccorrelationfunctionproposedto beof importancefor classicalspinson thekagomelattice.
In the low temperaturerangeour analysisshows a strongdeviation from thebehaviour of classicalspinson theSCGOlatticeobtainedwith our
standardMonte-Carlosimulations.Moreover, in this temperaturerangethespindynamicsshows scalingtypical of a disordercontrolledquantum
critical regime.
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T-107 Dynamic scalingin spin glasses: NSEresultsand theory
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Dynamicsis thekey to theunderstandingof glassytransitions.For spinglassesanearlyNSEmeasurementin 1979[1] showedthattherelaxation
is verynon-exponentialin thespinglassphasebut alsowell above theglasstemperatureT � . Theseresultsstronglyinfluencedsubsequentthinking
andexperimentson glassydynamicsbut spinglasseshave beenneglected.A detailedanalysisof s(Q,t) in thespinglasssystemAuFe14%and
a revisitedanalysisof theearlyNSEdataon CuMn 5% [1] show thatat T � theautocorrelationfunctiondecaysast ��� , with x " 0.12,in excellent
agreementwith thepredictionsof dynamicscaling.AboveT � , s(Q,t)is thendescribedby theOgielskiform t �s� exp(-(t/t� ) � ). Theseresultscompare
directlywith thepredictionsof largescalenumericalsimulationsin spinglasses[2] andarethefirst directconfirmationof dynamicscalingin spin
glasses.[1] F. Mezei,JAP 537654(1982)[2] A.T. Ogielski,PRBextbf32 (1985)7384

T-108 Dynamicsof frustrated magneticmomentsin TbNiAl
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We have studiedthedynamicsof Tb spinsin the intermetalliccompoundmboxTbNiAl in theparamagnetic(pm) andorderedantiferromagnetic
(afm)phasesby meansof neutrontime-of-flightandspin-echospectroscopy. TbNiAl is afrustratedantiferromagnet( �!<��7m)` K). In theafmphase
bothregular long-rangeorderedTb spinsaswell asfrustratedTb spinsexist (the latterhave a reducedmoment).Thequasielasticmeasurements
show that in the orderedphasethe frustratedmomentsrelax on a time scaleof 0.01 ns to 0.1 ns. Their auto-correlationfunction �sI���KY��F is � -
independentandexponentialin time. Below �!< , in thespin-echotimewindow �sI���K���F reachesaplateauabovezero,while above �!< therelaxation
is complete(thecorrelationfunctionconvergesto zero).
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T-109 Structur eand dynamicsof giant wormlik e micellesand their reversion to globular micellesat high salt concentrations
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Micellar morphologyin aqueousmicellarsolutionsof cationicsurfactantssuchascetyltrimethylammonium(CTAX) canbemanipulatedby chang-
ing thecounterions,X-. Somecounterionsthatpenetratethemicellar interface,especiallysubstitutedchloro-andhydroxybenzoates(salicylates)
andtosylate,producevery large,semi-flexible wormlike micelles.Furthermore,addinghigh concentrationsof thecounterionssodiumsalt(NaX)
to thesolutioncausesreversionto a globular micellarshape;this occursat anNaX concentrationthat is counterion-specific.Thealternative, the
productionof a highly branchedmicellarsystemratherthandiscreteglobules,is not consistentwith our scatteringdata.We have determinedby
SANSthecontourlengths,persistencelengths(flexibility) andcross-sectionalradii of theworm-likemicelles.Somearomaticcounterionsincrease
micellar flexibility; othersdecreaseit. In addition, for the caseof CTA 2,6-dichlorobenzoate,we have usedmicellespreparedwith deuterated
counterionsandusedSANSwith externalcontrastvariationto determinetherole of counterionbindingin thereversionto globular micelles.We
have alsousedneutronspinecho(NSE)spectroscopy to studythedynamicsof thesediscreteglobular micelles.

T-110 Non-equilibrium studiesof polymersunder flow
L. Noirez
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LaboratoireLéonBrillouin (CEA-CNRS)
Recognitionthatpolymersmayexhibit liquid crystallinepropertiesdatesbackonly 25years.Thefirst tailoredsidechainliquid crystallinepolymers
(SCLCPs)werethendiscoveredby insertinga spacerin betweenthemain-chainandlateralmesogensgraftings.Muchof thesubsequentresearch
hassoughtto control thepropertiesof thesetailoredsystemsandto understandthecouplingbetweenthepolymermain-chainandthemesogen.
Thesematerialsarealsotechnologicallyinterestingbecauseof their easeof processing.However, their flow behaviour wasalmostnot explored.
They areexpectedto show original rheologicalbehavioursreflectingamixtureof theirpolymericandmesomorphiccharacters.For example,it was
commonlybelieved that themain-chain/mesogencouplingis a constantpotentialentirelydefinedby themolecularparameters[1]. We will here
proveexperimentallythattheshearflow actsonthiscouplingpotential.Thispropertyis emphasisedin thenematicphase:thepolymermain-chain
executesunderflow a reorientationfrom perpendicularto parallelto themesogenorientation.Finally, in theisotropicphase,we have discovered
thattheflow inducestheappearanceof a non-equilibriumnematicphase[2]. Theseshearinducedbehaviourswill bepresentedin theframeof an
experimentalapproachcouplingrheologyandSANS techniques.[1] WangX.J., WarnerM., J. Phys. A, 20, 713 (1987). [2] Pujolle-Robic,C.,
Noirez,L., Nature409(2001)167.

T-111 Time-resolvedSANSinvestigationof a shearinduced lamellar-to-vesicletransition
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Theinfluenceof shearonstructureandorientationcomplex fluidshasattractedagreatdealof attentionin recentyears.Particularattention[1] has
beengivento lyotropic lamellarphaseswhich exhibit two interestingfeaturesundershear. Oneis theflipping of alignedparallellamellaeandthe
secondconcernsthe formationof multi-lamellarvesicles(MLVs). In this study[2] themechanismandkineticsof a shearinducedformationof
multi-lamellarvesiclesin alyotropic lamellarphaseof C10E3(Triethyleneglycol-decylether)wasinvestigatedby rheologyandtimeresolvedsmall
angleneutronandlight scattering(SANS,SALS).Startingfrom a well defined,macroscopicallyorientedlamellarphase,the transitionoccursin
two steps.First, thereis theformationof anintermediatestructureorientedin theflow directionwhichscattersonly perpendicularto theflow. This
is compatiblewith long,multi-lamellartubuli. As shearis continued,multilamellar, sphericalvesiclesareformed.[1] Diat O.,Nallet F. andRoux
D., J.Phys.II, 3 (1993),1427.[2] J.Zipfel, F. Nettesheim,P. Lindner, T. Le, U. Olsson,W. Richtering,Europhys.Lett. 53 (2001),335.

T-112 Partial structur efactors in star polymer/colloid mixtur es
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Addition of polymerto colloidal suspensionsinducesanattractive part to thecolloid pair potential,which is of purelyentropicorigin (”depletion
interaction”).We investigatedtheinfluenceof polymerbranchingby studyingmixturesof hardspherecolloidsandstarpolymerswith increasing
arm number �7��8�,�B)8 , but constant� � . We found a pronouncedeffect of branchingon the positionof the gas/liquiddemixingtransition.
UsingSANSwe wereableto measurepartialstructurefactorsin starpolymer/colloidmixtures.Therelative distanceto thedemixingtransitionis
reflectedin ourscattering.All experimentalresultsarein goodaggreementwith recenttheoreticalcalculations.

T-113 InvestigatingSelf-Assemblyand Metal NanoclusterFormation in AqueousDi-Block CopolymersSolutions
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Self-assemblingpropertiesof di-block copolymersin aqueoussolution can be exploited to obtain metal nanoparticlesstabledispersion. The
formationof metalnanoparticlesis obtainedby usingametalprecursorcompoundthatis adsorbedto thehydrophobicmicellescore.Thenanosized
metalparticlesobtainedby meansof afastreducinghomogenousagent,arethereforestabilizedin themicellecore.Thereductionrateof themetal
precursor, size,shapeandthecenter-centerdistanceof thenanoparticlesis controlledeitherby thechemicalnatureof the thesolventandof the
blockcopolymersalongwith concentrationandthermodynamicconditions.Resultswill beherepresentedfor blockcopolymersdissolvedin water.
TheSANS structuralinvestigationhasbeenperformedover differentmolecularweightsof bothhydrophilicandhydrophobicblock, by varying
temperatureandconcentrationof thecopolymer, going from randomcoil chainsto aggregates.We reportstructuralcharacterizationof Platinum
nanoparticlesdispersedin differentblock copolymersystems.
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T-114 Neutron spectroscopyand QC modeling low fr equencyinternal vibrations m-xylenemoleculeswith deuteratedsubunits
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Neutroninelasticscattering(INS) investigationsof solid1,3-methylbenzene,i.e. m-xylene-D� , m-(CH� ) � Cd D � , andm-xylene-Dd , m-(CD� ) � Cd H � ,
wereperformedon theNERA spectrometerat the IBR-2 pulsedreactorof JINR in Dubnain the temperaturerangefrom 10 to 100K. Theinflu-
enceof temperatureandtheH-D isotopicexchangeon theINS spectra,make it possibleto do experimentalassignmentssomethelow frequency
internalmodesof theinvestigatedmolecule.Thus,theINS spectracanbeusedasa testof quantumchemistry(QC) modelingvibrationspectraof
thesemolecules.Themoleculargeometrywasoptimizedfor anisolatedmoleculeon theAM1 andPM3 semi-empiricallevels,andtherestricted
Hartree-Fock level with the6-31G� basisset. As a result,threesetsof vibrationalfrequenciesandtheir intensitiesin the INS spectrahave been
calculatedandcomparedwith theexperimentaldata.In principle,a properassignmentof thelow frequency internalmodesof m-xylenemolecule
canbedoneusingany of thesethreemethods,however a properfrequenciesof thesemodesin solid m-xyleneneedtheindividual scalingfactors
or additionalfitting of theforcefield obtainedfrom QC methodsto theexperimentalfrequencies.

T-115 The effectsof confinementon rotational tunneling
R. D. Dimeo
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NationalInstituteof StandardsandTechnology, NIST Centerfor NeutronResearch
We have measuredthe effectsof confinementon rotationaltunnelsplitting usingneutronbackscatteringspectroscopy for two differentorganic
molecularsolidsat low temperature:methyl iodideand4-fluorotoluene.Most of our work hasfocusedon methyl iodideconfinedto porousglass
diskswith porediametersrangingfrom 2.5nmupto 20nm. In bulk methyliodideat low temperature,thetunnelpeaksappearat � 2.4 C eV. In the
largestpores,thetunnelpeaksshift to slightly higherenergy transferandbroaden.In additionto thesetunnelpeaks,thereis anadditionalbroad
spectralcomponentwhich we attributeto disorderedmethylgroupslocatedcloseto theporewalls. As theporesizedecreases,the tunnelpeaks
shift to higherenergy andbroaden.At thesmallestconfinementlengthscales,in poresthatare2.5nm in diameter, therearenowell-definedpeaks
andonly the diffusedisorderedspectralfeatureremains.Our preliminarymeasurementson 4-fluorotolueneconfinedin 5.8 nm poresshow that
only abroadenedtunnelingcomponentexistsat thebulk tunnelingenergy ( � 18 C eV) within thedynamicrangeof theinstrument.

T-116 Lattice dynamicsand methyl group rotation of dimethylacetylene(DMA)
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On thebasisof therecentlydeterminedlow temperaturecrystalstructure[1] thelatticedynamicsof DMA (2-butyne)anda singleparticlemethyl
rotationalpotentialarecalculatedusingWilliams74pair potentialparameters[2] within themodelof semirigidmolecules.Theagreementof ab-
initio calculationswith neutronspectraof the internalmodesshows the validity of this approach.In the regime of lattice modesthe existence
of threemethyl librationalbandswith significantdispersioncanexplain themeasureddensityof states[3]. Thesingleparticlelibrationalenergy
obtainedfor therotationalpotentialfrom theSchr̈odingerequationof themethylrotor coincideswell with themeanlibrationalbandenergy. The
calculatedsingleparticletunnellingfrequency is only 33%lower thanobserved in experiment.[1] R. M. Ibberson,M. Prager, Acta Cryst. B51,
71-76(1995)[2] K. J.Tilly , B. Alefeld, Mol. Phys.36,387(1978)[3] D. Williams, ActaCryst.A30, 71 (1974)

T-117 Symmetry breaking,pretansitionalphenomenaand molecular disorder in an aperiodic molecular compositecrystal
B. Toudic

�
, H. Le Lann

�
, F. Guillaume,

�
R. Lechner

�
�
GMCM, UMR 6626auCNRS,Universit́e deRennes1,CampusdeBeaulieuF-35042RennesCedex�
LPCM, UMR 5803auCNRS,Universit́e deBordeaux1, 351Coursdela LibérationF-33405TalenceCedex�
BENSC,Hahn-MeitnerInstitut,Glienicker Strasse100,D-14109Berlin (Wannsee)

Incommensuratecompositearemadeof at leasttwo interpenetratinglatticeswith irrational periodicity in at leastonedirection. Thesecrystals
show similaritieswith the well-known incommensuratelymodulatedcrystalsbut alsowith quasicrystals(essentiallythey areaperiodicby con-
structionanddo not have any meanbasiclattice). All thesepropertiesareencounteredin the molecularseriesof inclusionalkanein urea. The
structuralinstabilitiespresentin thesecompoundsaredescribedin termof symmetrybreakingin asuperspace,andareaccompaniedby verystrong
pretansitonalphenomena.Coherentneutronscatteringtogetherwith singlecrystaldeuteriumNMR allows the analysisof the associatedstatic
anddynamicsusceptibility. Incidenceof thesepretransitionalphenomenaon the molecularalkanedisorderwill be discussedconsideringboth
inelasticcoherentneutronscatteringstudyof the moleculardiffusescatteringandincoherentneutronscattering.Resultsconcerningphononsin
theseaperiodiccrystalswill alsobepresented.
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T-118 Interfacial Characteristics of Block Copolymerswith Various Ar chitecturesStudied by Neutron Reflectometry.
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Microphase-separatedinterfacesof I)styrene-d8-2-vinylpyridine(DP)diblock,II)PDP triblock, III)DPD triblock copolymersandIV) a DP� graft
copolymer, wereinvestigatedby neutronrefrectivity measurementsandwerecompared.The thin-film specimensfor reflectivity measurements
werepreparedby spin-coatingon silicon wafers,andthenweresufficiently annealedat 433K. NR measurementswereperformedon CRISPof
ISIS Facility, UK andARISA reflectometernewly installedat KENS. It wasfound by specularrefrectionanalysisthat all the copolymershave
quitesimilarnarrow interfacialthicknessesin thestrongsegregationregimeirrespective of thechainconnectivity.
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Thestructureandstability of thin liquid films determinethemacroscopicpropertiesof foams,andsuchfilms arealsoconvenientone-dimensional
modelsystemsfor colloidal interactions.In this presentationa thin-film balancefor simultaneousmeasurementof pressure/thicknessisotherms
andneutronreflectivity of single foam lamellaeis described.The combinationof thesetwo techniquespermitsdeterminationof the structural
propertiesof thin liquid films in variousstatesof drainageand/orunderappliedpressure,andusedin conjunctionwith isotopicsubstitutionto
changethe contrastof the film components,the methodcanprovide previously inaccessibledetailsaboutthe internal structureof foam films.
Resultsfrom studiesof surfactantandsurfactant-polyelectrolytesystemsarepresented,andthemeritsof themethodin varioussituationswill be
discussed.

T-120 Temperature Induced Changesin Polyelectrolyte Films at the Solid-Liquid Interface
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Polyelectrolytemultilayers(film thickness20-50nm) werebuilt on top of silicon substratesby layer-by-layerdepositionfrom aqueoussolutions
(A) from achargedhomo-polymer, PDADMAC,andadiblock-copolymerwith athermosensitivePNIPAM blockand(B) from two co-polymersof
oppositechargebothcontainingNIPAM units. X-ray andneutronreflectivity experimentsrevealedthattypeA systemsformedthick andsmooth
films while typeB systems,preparedunderidenticalconditions,showedreducedfilm thicknessandincreasedroughness.Thermalbehavior and
subsequentstructuralchangesof the functionalizedfilms againstD � O were investigatedby neutronreflectometry. The thermosensitive films
showed a decreasein thicknessat elevatedtemperature( / 30c C) while the referencesamples,composedof thermo-insensitive polyelectrolytes
only, did not.

T-121 Interface and SurfaceFormation in Self-AssembledPolymer Multilay ersby Off-Specular Neutron Scattering
V. Lauter-Pasyuk
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Three- dimensionaltreatmentof neutronspecularreflectionandoff-specularscatteringwasdevelopedandemployed to studythe interfaceand
surfaceformationof symmetricpolystyrene-polybutylmethacrylateP(dS-b-nBMA)diblock copolymermultilayers.Investigationshave beenper-
formedfor polymerswith differentmolecularweightof theconstituentblockswith attentionfocusingon thelateralstructureof theinterfaceand
thesurfaceof thefilm. Themajorfeaturesobservedin off-specularneutronscatteringarisefrom randomlydistributedislandsor holeson lamellar
films andtheinterfacialstructure.Both arequantitatively describedin termsof distortedwave Born approximation(DWBA) - basedtheory. Pa-
rametersof the islandsor holesandinterfacialfluctuationsareobtained.Thedistribution of intensitybetweenYonedascatteringandconformal
roughnessscatteringis animportanttool in thedataevaluation.

T-122 Phaseseparationof weakly incompatible polymer blendsconfinedinto isolateddroplets
P. Müller-Buschbaum
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Phaseseparationof theweakly incompatibleblendsystempolystyreneandpolyparamethylstyreneconfinedinto isolateddropletsis investigated.
Thedropletgeometryimposesa two-dimensionalspatialrestriction.With specular, diffuseandgrazingincidencesmallangleneutronscattering
thesurfacetopographyaswell asthechemicalmorphologyinsidethedropsis determined.Dueto thedifferencesin surfacetensiona core-shell
like structurecharacterizedby a mostprominentlengthscaleinsidethedropletsis installed.
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T-123 Polarisedneutronsand chiral criticality
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Polarisedneutronsgive direct informationon thecritical phenomenain chiral magnets.Thechirality, ���#' � � Q}� � * , is shown to bea critical
variablethat ordersat �!� . The critical exponents9s�1�t��
 mUm�I�8UF of the chirality, and �����y�2
 $Um�I�`&F of the chiral susceptibilityin a triangular
antiferromagnetCsMnBr� areconsistentwith theMonteCarlovalues,andthescalingrelation  Ri0859s�TiG���¡��8 is fulfilled, which indicatesthat
thetransitionbelongsto a new chiral universalityclass,apparanrlyasin the ¢T£ phaseof CsNiCl� . In Ho, 9s�¤�j�2
 w&�2IJB)F is twice aslarge,while
� � ���2
 ¥&$2I��&F is closeto thechiral scenariovalue. It is shown that 9 � xz859 , which indicatesthat thechirality is an independentcomponentof
theorderparameter.

T-124 SpontaneousWeak-Ferromagnetismin the Superconductor ErNi � B � C
S.M. Choi
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The coexistenceof weak-ferromagnetismandsuperconductivity in ErNi � B � C (T > =11K)hasbeenof greatinterestrecently. Herewe reporta
detailedstudyof themagneticstructurein a singlecrystalErNi � B � C usingthepolarizedandunpolarizedneutrondiffraction,performedat zero
appliedmagneticfield. Cooling throughT < = 6.0K, the compoundentersa square-wave modulatedincommensurateantiferromagneticstate,
indicatedby a fundamentalsatellitepeakat (0.553a� ,0,0) with the accompanying odd high orderharmonics.Below T ¦L=! = 2.3K, we have
observedevenorderharmonicswhich originatefrom theexistenceof weakferromagnetism.Our polarizedneutronmeasurementsshow thatboth
theoddandevenorderpeaksarepurelymagnetic,clearlyconfirmingthespontaneousweak-ferromagnetismbelow T ¦L=! = 2.3K.Work by SCM
andJWL supportedby NSFDMR-9986442andDMR 97-01339andwork by PCCandSLB by contractW-7405-Eng-82andtheOffice of Basic
Energy Sci.

T-125 Inducing antiferr omagnetismwith pressure in TbPt and TbPt ��� d Cu ��� � : a neutron diffraction study
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We presenttheevolution of themagneticstructuresunderpressureup to 65 Kbar of TbPtandTbPt��� d Cu��� � . Thefirst compoundis ferromagnetic
non-collinear-CxFz,while in theCu-dilutedoneanalmostAF behaviour appearscorrespondingto a complex structurein which the-CxFzphase
coexists with an incommensurateone. We have found that pressurefavoursa generalantiferromagneticbehaviour, which manifestsasa clear
increasingof theAF componentin thenon-collinearphase,andin theevolution to apureAF structurefor theincommensurateone.It appearsthat
pressurefavoursthex directionasaneasymagnetisationaxe.

T-126 Observation of Spinwavesin a Magnetic Superlattice by Inelastic Neutron Scattering
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So far only light scatteringandferromagneticresonancetechniqueshave beenusedto extract informationon magneticexcitationsin magnetic
layeredsystems.However, only inelasticneutronscattering(INS) canaccesswide portionsof the Brillouin zoneallowing the determinationof
spinwave dispersioncurves. We presentthefirst successfulINS measurementson a magneticsuperlattice,yielding a bulk-like acousticmagnon
dispersioncurve in a folded Brillouin zone. The latter effect is dueto the superlatticeperiodicity which is not presentin bulk. The existence
of a helimagneticBraggpeakin thesmallanglereflectivity regime,wherethemagneticform factorapproachesits maximum,providesa unique
opportunityfor averystrongspinwavesignal.Thefirst inelasticdatafrom thisregimewill bepresented.Limitationsaswell asfutureperspectives
andapplicationsof INS measurementson superlatticeswill bediscussed.

T-127 Low energy nuclear spin excitationsin Nd and NdCu �
T. Chatterji
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We have investigatedthe low energy inelasticneutronscatteringfrom the Nd nuclearspin systemsin Nd andNdCu� which becomepolarised
below the orderingtemperatureof the Nd electronicspin by the hyperfineinteraction. Thenuclearspin systemarecoupledby Shul-Nakamura
interactionandthereforecangive riseto nuclearmagneticexcitationsincludingcooperative nuclearspinwaves.We have neasuredthelow energy
inelaticscatteringfrom Nd asa functionof temperaturedown to T = 0.06K. At T = 0.06K weobserve inelasticpeakwith energy transferof about
2.5 C eV on thebothenergy lossandenergy gainsides.As thetemperatureis raisedtheenergy of the inelasticpeaksdecreasescontinuouslyand
finally theinelasticpeakdisappearsin theelesticpeakabove �!<?��8U� K. Closeto themagneticphasetransitionT � �7$2
 8 K weobserve two peak
structure.We interpretetheseinelasticscatteringdueto thenuclearspinexcitations.Thetwo peakstructurearisesdueto theperticipationof Nd
nuclearspinonbothhexagonalandcubicsitesof thedhcpstructure.NCu� alsoshows similar inelaticpeaksbelow � < ��¥�
 B K.
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T-128 Neutron diffuse scatteringstudy of disorderedquasicrystal Al � � Ni �N� Co ��d up to 1000c C
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DisordereddecagonalquasicrystalsAl � � Ni �N� Co��d wereinvestigatedby recordingdiffuseneutronscatteringat instrumentsD10andIN8 of theILL
up to 1000c C. Neutrondatasupplementandcontrastx-ray diffusedatain orderto learnabouttherelative influenceof almostisoelectronicCo/Ni
andto getrid off TDS by usingananalyzer. A 1D superorderalongtheperiodicdirectionreflectedby diffuselayersperpendicularto it, dissolves
at 950c C. Short-range-ordermaxima,which remainstill obervableat 980c C, might bedueto fluctuations.Prominentdiffusestreakswithin the
quasiperiodicplane,which vanishbetween800c C and900c C, may be interpretedby fluctuationsof phasonstrainvaluesandthe occurrenceof
lamellardomains.In general,thedisorderedstructureof thedecagonalphaseis governedby complex intermixedtransientorderingstates:twinned
lamellardomainsof true2D quasicrystallinesequences,1D quasicrystallinesequences,andperiodicdomainsaccompaniedby phasonstraining.

T-129 Martensitic and Magnetic Transformations of Ni � MnGa-basedShapeMemory Alloys
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As wehadobservedashapememoryeffectof asinglecrystalof Heusler-typeNi � � � � Mn ��� � � Gaalloy, wecarriedout thepowderneutrondiffraction
of this alloy. Rietveldanalysisrevealedthatthemartensitictransformationtemperatureis reasonableto explain theshapememoryeffect. We also
discoveredthecoexistenceof anorthorhombicstructureanda monoclinicstructurewith a shuffling of a six-layerperiodof the(220)planein the
martensiticphase.In thecaseof powderneutrondiffractionof Ni � � � � Mn ��� � � Gaalloy undermagneticfield, we foundthata magneticfield causes
themartensitictransformationnearthemartensitictransformationtemperaturethat is coincidentwith theCurietemperature.This factsuggestsa
possibilityof controllingtheshapememoryeffect by externalmagneticfield.

T-130 Lattice Dynamic of PbMg1/3Nb2/3O3Relaxor Ferroelectric
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The dynamicalpropertiesof PMN at low temperatureswerestudiedby triple axis techniquein a broadenergy range. Using the IN20 andIN1
spectrometersthemainhigh-symmetrydirectionswerestudiedat T " 10 K. In extremecontrastto theusualsimplificationof spectraof crystalsat
lower temperaturesonly the low-energy partof the INS spectrumof PMN canbeconsideredasdueto typical perfect-latticephononswith well-
definedenergiesandpolarizationvectors,while at intermediateto higherenergieswe have observed broadbandswithout a definiteeigenvector
polarizationanddispersioncurvescanbefollowedonly asthe”streams”in the2-dimensionalintensitymaps.Shallmodelcalculationshave been
performedandsatisfactoryagreementfor thelow andmediumenergy partwasobtained.This work wassupportedby RFBRgrants99-02-18074,
99-02-18316

T-131 Origin of negative thermal expansionin cubic §O¨)© ��ª �
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Large isotropicnegative thermalexpansion(NTE) hasbeenknown in cubic §O¨&© �Xª � upto 1050K. High pressureneutroninelasticscattering
measurementshave beencarriedout at ILL usingthe IN6 spectrometerat several pressuresupto 1.7 Kbar, which show a pronouncedsoftening
of the phononspectrumcomparedto that at ambientpressureby about0.1-0.2meV for phononsof energy below 8 meV. This unusualphonon
softeningis ableto accountfor theobservedNTE over theentirerangeof temperature.Theseobservationsarein agreementwith thepredictionof
our latticedynamicalcalculations(Phys.Rev. B 61,7234(1999)).
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T-132 Non-Brownian Diffusion in a simpleLiquid
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In a seriesof quasielasticneutronscatteringexperimentson liquid sodiumthedensitydependenceof thesingleparticlemotionwasinvestigated
for a varietyof statesalongthe liquid vaporcoexistencecurve. Theresultsarein excellentagreementwith computersimulationstudieson hard
spheresystemsandcan-on a quantitative basis-bediscussedin thelight of Mode-Coupling-Theory. A distinctuniversaldeviation for thedensity
dependenceof the diffusion constantis found which canbe understoodon a purely microscopicbasis:At high density, the particle’s motion is
hinderedby acouplingto longitudinaldensityfluctuations,while atelevatedtemperaturesandintermediatedensitiesacouplingto transverseshear
modessetsin promotingsingleparticledynamicsrelative to Brownian Diffusion. At even higher temperaturesand low liquid densitiesmode
couplingeffectsdieoutanda gradualapproachto simplebinarycollisiondynamicsis observed.

T-133 Dynamical propertiesof the molecular glassforming Toluene: a complementarystudy by inelasticneutronscatteringand realistic
Molecular Dynamicssimulations.
CH. ALBA-SIMIONESCO, V TEBOUL,�

CNRS,laboratoiredechimiephysique,
Toluenehasprovedto beoneof themostsimpleandpromisingmodelsystemfor detailedstudiesof thenormalandsupercooledliquid statedown
to theglasstransition.Recentcoherentandincoherentneutronscatteringexperimentsarepresentedover a wide temperaturerangefrom theglass
transitiontemperatureTg to well above themeltingpoint Tm. For a betterunderstandingof thespecificbehavior of thecorrelationfunctionsin
glassformingliquids, realisticMolecularDynamicssimulationsaredeveloppedin a temperatureregion closeto andabove a so-calleddynamical
critical temperatureTc introducedby the modecoupling theory.Owing to the rigid characterof the molecule,the remarkableagreementof the
simulationswith theexperimentsallowstheirextensionandtheanalysisof theinterplayof thetranslationalandrotationalmotionsin therelaxation
processes,aswell asthecrucialquestionof theexistenceof dynamicalheterogeneitiesin thesupercooledregime.

T-134 On the structur eof redamorphousphosphorus
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The structurefactor of a fine powder sampleof red amorphousphosphorushasbeendeterminedby using the SLAD liquids and amorphous
diffractometerat StudsvikNFL (Sweden).By comparingthesedatato earlierresultsseriousdiscrepancieshave beenfound at lower scattering
vectorvalues(up to about5 Å � � ). Usingthemethodof ReverseMonteCarlomodelling,thenew datacouldeasilybereproducedby a structural
modelwhereasdifficultieshave beenencounteredconcerningtheearlierdataset.

T-135 Structur eof lithium borate glassand melt usingneutron diffraction with isotopic substitution
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Alkali boratemelts are consideredas fragile liquids and should thus undergo rapid changesof the intermediaterangeorder with increasing
temperature,contraryto strongglassformersuchasB2O3. Thepossibilityof a boroncoordinationchangewith temperatureis still controversial.
For example,a coordinationchangefrom [3]B to [4]B is difficult to observe by 11BNMR since,above Tg, asinglenarrow peakpreventsanexact
determinationof the[4]B/[3]B ratio [1,2]. Ramanspectroscopicstudiesathigh temperatureshow somerearrangementof theborategroupswhich
could be inducedby a changein the [4]B/[3]B ratio [3,4]. Moreover, the detaileddeterminationof the cationenvironmentat high temperature
is not well understood,andespeciallythepossiblesitedistortionsor coordinationchanges,theconnectivity with thepolymerizednetwork or the
cationdistribution. Thestudyof oxideglasses,particularlyat ISIS, hasshown that themethodof isotopicsubstitutionis very well suitedto the
observation of the structuralorganizationaroundthe cations,even if this cationicarrangementis not apparentin the total correlationfunction
[5]. To our knowledge,no suchstudyhasbeenreportedon thecorrespondingliquids of oxideglasses.We measuredthestructureof a Li2B4O7
glassandmelt usingneutrondiffraction with isotopicsubstitutionof Li. Threeglasses,synthesizedby standardmelt quenchingtechnique,are
enrichedin 11BisotopeandcontaindifferentLi isotopiccontent(pure6Li, pure7Li, andanequalmixtureof 6Li and7Li). Theneutrondiffraction
experimentswerecarriedout at the neutronspallationsourceISIS (U.K.) on the SANDALS diffractometerusinga standardvandiumfurnace
anda vandiumcontainer. Temperaturesup to 1400K canbe obtained,allowing to probethe liquid statefor boratesamples.We obtainedthe
diffractedintensityfor theglassatambienttemperature,thesupercooledliquid andtheliquid. Usingthefirst differencemethod,theLi sitecanbe
determinedpreciselyin theglassandthemelt andin particularthedistortionof its site. Dueto theaccessto high Q values,thetwo differentB-O
nearest-neighbordistancescanbepartially resolve andthequestionof thevariationof the[4]B/[3]B ratio with thetemperaturewill beaddressed.
Usingthedifferencetechnique,it is possibleto obtaina functioncontainingtheB-a pairs,only, whichgive informationon theboratenetwork and
on theborategroupspresentin the glassstructure.Theseresultsallow to achieve a betterunderstandingof thestructureof supercooledliquids
andmeltsandthestructuraldifferencesbetweentheglassandtheliquid. [1] J.F. Stebbins,In Structuredynamicsandpropertiesof silicatemelts,
eds.J.F. Stebbins,McMillan, P.F., Dingwell, D.B., MineralogicalSocietyof America,32 (1995)317. [2] Y. Inagaki,H. Maekawa, T. Yokokawa,
Phys.Rev. B, 47 (1993)674. [3] A.K Hassan,L.M. Torell, L. Börjesson,Phys.Rev. B, 45 (1992)12797.[4] R.A. Condrate,A.K. Jillavenkatesa,
In Borateglasses,crystalsandmelts,EdsA.C Wright, S.A. Feller, A.C. Hannon,(1997)164. [5] L. Cormier, G. Calas,P.H. Gaskell, Chemical
Geology, 174(2001)349.


