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P-1 Interacting quantum spin chains

A. Zhelude

PhysicsDepartmentBrookharen NationalLaboratory

For two decadeshe developmentof our understandingf quantummagnetismwasprimarily driven by inelasticneutronscatteringstudies. It is
fair to saythat basicone-dimensionasystemsare, by now, ratherwell understood.Ironically, Landauscriticism of the 2-sublatticemodelfor
antiferromagnetisnntroducedby Neel, a debatedatingbackto the early 30s,is well justified for 1D magnets.The magneticgroundstateand
excitation spectrumin 1D compoundsre nothinglike thosein semi-classicaspin wave theory known to work well for 3D systems.The new
challengsis to bridgethe gapbetweerthe strikingly differentandapparentlyincompatiblebehaior obseredin 1D-quantumand3D-"classical”
magnets.Experimentson weakly-coupledquantumspin chainsreveal a uniqueduality of the excitation spectrumin suchsystems:”classical”
spinwavescompetefor spectraweightwith quantummulti-particlecontinuaandbizarre”soft-spin” excitations. High-field experimentsprovide
analternatve way to suppresgjuantumfluctuationsin 1D magnetsanddrive themtowardsmore”classical’ behaior. It is gratifying to seethat
the progresamadeis driven not only by the discovery of nev modelmaterials but alsoby the developmentof advanceinstrumentatioranddata
analysigechniquesSereralexamplesof recentneutronscatteringstudiesof quasi-1Dquantummagnetswill bereviewed.

P-2 Neutronsin the Post-GenomeSequencingEra

G. Zaccai

Institutde Biologie StructuraleCEA-CNRSandInstitut LaueLangevin, Grenoble France

The methodsof neutronscatteringin biology were developedessentiallyin the 19705 and 19805, taking advantageof the specialpropertiesof

theneutrons interactionwith matter andespeciallythe largeisotopeeffect for hydrogen.NeutroncrystallographyocalisedimportantH atomsin

enzymeactive sites.Contrastvariationapplicationgo protein-nucleiacidcomplexesprovided essentiastructuralinformationon the organisation
of complexes suchasribosomesgchromatin,virusesandon kinetic interactionsbetweerntransferRNA, enzymesandelongationfactorsinvolved
in translation.Thetriangulationexperimentsplacingall the proteinsin the smallribosomalsulunit, andsolving polymerasejuaternanstructure,
represented majorfeat, bothin their biochemicalandscatteringanalysisaspectsin the biologicalmembrandield, neutrondiffraction provided
uniqueinformationon the conformationof lipid moleculesin bilayersandon protein-lipid-water structurein n! aturalmembranesaswell as
contributing in a complementanyfashionto the resolutionof membraneprotein structures. Studiesof the importantrole playedby hydration
andsolvationin biological macromoleculesvereinitiated. The large numberof high resolutionstructureghat arebecomingavailablefollowing

SynchrotrorRadiationcrystallographyandNMR nov emphasiseven morethatsuchknowledgeis a startingpointin understanding biological

systemand not an endin itself. The specialadwantagesof neutronscombinedwith the progressin biochemistryand molecularbiology are
powerful reasongo stimulatea rebirthof neutronscatteringexperimentsn biology in the postgenoimesequencingra. Whenthe structureof the
component®f asystemareknown, thequestionsare:how dothey interactwith eachother?whatis therole of the ervironment,throughhydration
andsolvation?whatis the dynamicsunderlyingthe structureshow do they move? All questionghatcanbe addressethy neutronscattering.In

thedynamicsdfield in particular neutronsareuniquein beingableto provide simultaneouslyhe amplitudesandfrequenciesf molecularthermal
motions— motionsthathave alreadybeenshavn to beinvolvedin biologicalfunctionandactiity. Key experimentson proteins,membranesand
protein-nucleicacidcomplexeswill bepresented@ndthe perspectiesof themethodswill bediscussed.

P-3 Neutron Scattering Studiesof Hierar chy Structur e and "Inter phaseScattering” in Phase-Separatinginary Mixtur es

T. Hashimotd-2, H. Jinnai-3, T. Kogd 2,

! HashimotoPolymerPhasingProject, ERATO, JST, Japan,

2 Departmenbf PolymerChemistry GraduateSchoolof EngineeringKyoto University, Kyoto 606-8501 Japan,

3 Departmenbdf PolymerScienceandEngineeringKyoto Instituteof TechnologyKyoto 606-8585 Japan

We overview time-evolution of phase-separatingfructurein binary mixturesfor a wide rangeof wave numberq by usingtime-resohed small-

angleneutronscattering(SANS), light scatteringandlaserscanningconfocalmicroscop. By taking an adwantageof using polymerswe could

elucidateevolution of hierarchystructuressomprisedf globalstructurejnterfacestructure andlocal compositionfluctuationswithin two phases.
Theglobalstructureis highlightedto have a sponge-lile structurewith a hyperbolicinterface. The sponge-lile structureis foundto be a structure
universalto "symmetric” polymermixturesand simpleliquids andto be predicableby usinga time-dependenGinzhurg-Landautheory SANS

studiesunveiled "interphasescattering”that originatesfrom compositionfluctuationswithin interfacial region with a finite interfacial thickness.
This interphasescatteringgivesthe scatteringexcessto the scatteringarising from the local compositionfluctuationswithin the two phasesand

becomesemarkableasthe Porodscatteringrom the interfacebecomesegligibly smallin the g-rangeof the obsenration.

P-4 Novel Magnetic Excitations in Metals and Superconductors

S.M. Hayden

H. H. Wills PhysicsLaboratory University of Bristol, Tyndall Ave., Bristol BS81TL, UK

Recentyearshave seenthe rapid developmentof instrumentationboth at reactorandspallationneutronsourcesfor the investigationof coherent
magneticexcitationsin singlecrystals. Therehasalsobeena concomitantsupply of nev materialswith novel magneticexcitations. In this talk
I will shav how new techniquesparticularlythoseinvolving the useof positionsensitve detectorson chopperspectrometerdyave beenusedto
addressiovel magneticexcitations.l will drav examplesfrom high-temperatursuperconductotransitionmetals andtransitionmetaloxides.

P-5 The Spallation Neutron Source: A Powerful Tool for Materials Reseach

T.E.Mason

SpallationNeutronSource Oak RidgeNationalLaboratory OakRidge, TN 37830,USA

The wavelengthsand enegies of thermaland cold neutronsare ideally matchedto the lengthand enegy scalesin the materialsthat underpin
technologie®f thepresenandfuture: rangingfrom semiconductorto magnetiadevices,compositeso biomaterialandpolymers.The Spallation
NeutronSourceg(SNS)will useanacceleratoto producethe mostintensebeamsof pulsedneutronsn theworld whenit beginsoperationin 2006.
The projectis beingbuilt by a collaborationof six U.S. Departmentf Enegy laboratoriesit will sene adiversecommunityof usersdravn from
academiaindustry andgovernmentiabswith interestdn condensednatterphysics,chemistry engineeringnaterials piology, andbeyond.
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P-6 JapaneseSpallation Neutron Source

S.lkeda

High Enegy AcceleratorResearciOrganizationbaraki,Japan

The Japanesé&Joint Project”is a new projectto pursuefrontiersin particle physics,nuclearphysics,materialssciencelife scienceandnuclear
technology usinga nen protonacceleratocomplex at the highestbeampower in the world. This projecthadbeenjointly proposeddy the High
Enegy AcceleratoResearci®rganization KEK) andthe Japamtomic Enegy Researclnstitution(JAERI), andwasappravedattheendof 2000.
This acceleratocomplex allows productionof a variety of intensesecondanparticlebeams.t alsooffer the exciting prospecfor measurements
of neutrinooscillationsand CP violation, materialsandlife sciencesvith neutronandmuonbeamsandacceleratedriven nucleartransmutation
of long-lived nuclidesin nuclearwaste.As oneof the majorfacilitiesin this project,the next generatiorof pulsedspallationneutronsourcewith
1 MW will beconstructedy theendof 2006. It is comparabldo the new pulsedsourceswvhich will berealizedin US andEurope.In this paper
the detailsof the new neutronfacility in "Joint Project’ aresummarized.

P-7 The EuropeanSpallation Source Project

DieterRichter

Institutefor Solid StateResearchResearctCenterdilich, D-52425Julich, Germary

The EuropearSpallationSource(ESS)will be a third generatiomeutronsourcedriven by a protonacceleratowith a beampower in the 5 MW
range. Sucha neutronsourceoffers news perspectiesfor experimentsheyondtodays high flux reactors.In my presentation| will presenthe
statusof theESSproject,| will discusghedifferentacceleratooptionsandin particularrelateto the optionof amulti purposeacility (CONCERT
project). Onthe basisof the scientificopportunitiespfferedby differenttargetoptions,in June2001the Council of the ESSwill have definedthe
targetspecifications! will reportonthescientificevaluationandthe conclusiondeadingto this decision.

P-8 The New Neutron Source FRM-II

W. Glaser

TechnischdJniversitat MUnchenGermary

The FRM-II is a new beamtuberesearchreactorat the TechnischdJniversitit Miinchento replacethe researchreactorFRM at Garchingafter
43 yearsof successfubperation. The conceptof the FRM-II asa future nationalneutronsourceandbasisfor our internationalcooperationvas
stronglyrecommendetby the GermanScienceCouncil. High intensitiesof thermalneutronsare provided by a particulardenselypacled coreof
highly enricheduraniumandareextractedby 12 beamaperturesThe low thermalpower of 20 MW allows the positioningof a D» cold sourceat
a maximumof thethermalneutronflux in the D,O moderatar This cold sourceis seenby 3 beamtubes,oneof which feedsa neutronguidehall.
A graphitehot sourceshiftsthethermalspectrunto shorterwavelenghtsvith a maximumof the Maxwelliandistribution at~0.5A. Construction
startedn 1996andwascompletedat the beginning of 2001. Severalresearctgroupsat universities researctcentersandthe Max-Plancksociety
areactively participatingin thescientificinstrumentatiorof thefacility. Conceptandstatusof thefacility andits first generatiorof instrumentation
will bepresented.

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

H. Schobet, B. Renler?,

! Institut LaueLangevin, Grenoble France

2 INFP, Forschungszentruidarlsruhe Germary

Fullerenedorm crystallinestructureswith the moleculesspinningnearlyunhinderedat high temperaturesComparedo the stiffnessof the cages
the inter-molecularbondingis weakmakingfullerenesclose-to-idealepresentaties of molecularcrystals. Fullereneshave a strongtendeng to

undego solid statechemicalreactionsprovided theseare catalyzedby appropriateconditions- like exposureto light, high pressureat elevated
temperaturesr doping. Thereactiondeadto a variety of polymertopologieswith varyingdimensionality Uponnetwork formationthemolecular
crystalcharactebreaksdown leaving text book signaturesn the spectra.Thesesignaturesllow to monitorthe network formationprocessn real

time via inelasticneutronscattering(INS). Combinedwith lattice dynamicalcalculationghe INS experimentsyield valuableinformationon the

bondtypesandbondtopologiesin the networks. While mary systemsshav a simpleactivatedbehaior uponbondformationor bondbreak-up
somesystemgassthrougha stageof phaseseparatiorfeaturingcoexistenceof monomerandpolymerregions.

P-10 Advancing Neutron Diffraction asa Tool for the Engineer

T. M. Holden

Los AlamosNationalLaboratoryLos Alamos,New Mexico 87545,U.S.A.

The first stressmeasurementen engineeringcomponentdy neutrondiffraction appearediboutfifteen yearsago and therehasbeena steady
demandto solve industrial problemssincethen. Recently therehave beenmajor efforts to measureand model the in-situ strain responseo
appliedstressn industrialalloys in the elasticregime andabove the yield pointin the plasticregime. The resultsreveal the fundamentamodes
of deformation,suchasslip andtwinning, andgive the magnitudef the critical resohed shearstressesOf equalimportancethe resultsshav
how to accountfor the intergranularstrain contritutionsto the differentreflectionsandthusto interpretmeasuredstrainscorrectlyin termsof
the macrosopicstresdields of interestto the engineer Round-robinexperimentsconductedvorldwide on testsampleshave leadto standardized
proceduregor strainmeasuremenwith neutrons.
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Polarised Neutrons: An ideal tool for magneticcrystallography

P.J.Brown

Institut Laue-Langein, 38042Grenoble France

The magneticpropertiesof crystalswhich have beenrevealedby mary differentkinds of experimentin the past60 yearsare mary andvaried.
Thosewhich pertainto their orderedstructureform only a small part of the whole, yet the wealth of differentspin configurationsvhich have
beenfoundin naturechallengesheimagination.At theelectronidevel the phenomenaontrikuting to the magnetisatiomreyet morevaried. The
primetool which hasallowed accesgo the spatialdistribution of magnetisatiors neutronscatteringandsincethis is a spaceull of vectorswhat
betterthanto usethe neutrons own vector property its spin, to studyit. In the ideal neutronscatteringexperimentthe enegy, momentumand
spindirectionof theincidentneutronbeamwould be defined,andthe scatterecenegy, momentumandspin directiondetermined Unfortunately
"ideal” experimentsareseldompractical. However lessthan”ideal” experimentsanyield rich informationwhenthey exploit thevectorproperties
of thedipoleinteractionaswell asthe phasesensitvity implicit in diffraction.
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T-1 Polarimetric neutron-scatteringstudy of the optic modein the spin-peierlscompound CuGeQOs
L.P. Regnault, J.E.Lorenzd, B. Grenief, J.P Bouchef, G. Dhalennd, A. Revcolevschtt,

! Departementle Recherchdondamentalsurla Matiere Condense&PSMS-MDN,CEA-grenoble 17 RuedesMartyrs 38054Grenoblecede
9, France

% Laboratoirede CristallographieCNRS,BP 166,38042Grenoblecede 9, France

3 Laboratoirede SpectrometriéhysiqueUniversiteJ. FourierGrenoblel, BP 87,38402Saint-martind’ Heres France

4 Laboratoirede Physico-Chimiade!’ EtatSolide,Universié de Paris-SudF-914050rsayCede, France

The spin dynamicsassociatedvith the acousticand optic modesin the inorganic spin-PeierlssystemCuGeQ have beenstudiedby meansof
unpolarizednelasticneutronscatteringunderfield and polarizedinelasticneutronscatteringn zerofield. In a magneticfield appliedalongthe
a axis, theacousticandoptic modessplit into threedistinct modeswith quite differentrelative spectralweights. The longitudinalpolarimetryon
the optic modefor apolarisationsetparallelto Q (definedasx) shavs thatmuchmoreconventional.Our experimentakesultscanbe qualitatively
understoody assuminghatthe excitationsaremixed (sructuralandmagneticlobjects.

T-2 Structural and magnetic propertiesof 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

2 IntensePulsedNeutronSource ArgonneNationalLaboratory USA

The structureof Cu(NCS)2pyz determinedby powder neutrondiffraction consistsof Cu chainslinked by pyrazine while the Fe(NCS)2pz2

structureis formedby Fe 2D sheetdinked by pyrazinewith a almostperfectsquardattice. In both casesjnter-chainandinter-sheetinteractions
providedby the NCSligandarevery weakleadingto quasi-1Dand2D systemsThis pictureis confirmedby powvderneutrondiffractionalthough
the magneticsusceptibilitiesshav maximarespectiely at 7 and8.5 K beingcharacteristiof antiferromagnetiénteractions.No long range3D

magneticorderingwasobsened down to 4K. However, we do find structuralchangeghat correlatewith maximain the susceptibilities We also
discusszero-fieldsplitting excitationsfor the Fe sampledetermineddy INS.

T-3 Neutron Scattering Studiesof the One-DimensionalQuantum Spin Magnetismin Yb4As;

M. Kohgi', K. Iwasa, J.-M. Mignot?, B. Fak®, A. Hies¢,

! Departmenbf PhysicsTokyo MetropolitanUniversity, Tokyo 192-0397 Japan

2 LLB, CEA/Saclay91191Gif surYvette,France

3 DRFMC, SPSMS/MDN,CEA Grenoble 38054Grenoble France

4 ILL, BP156,F-38042Grenoble,France

YbsAss is a uniguelanthanidecompoundwhich exhibits typical behaiors of a one-dimensionab=1/2 Heisenbeyg antiferromagnet.The 1D
propertiesaredueto the formationof 1D chainsof Yb®t ions by the chage orderingfrom the mixed valencestate andthe interrelationbetween
the 1D magnetisnandthe chage orderingaswell asthe heary-Fermion-like anomalyof electricalresistvity attractsmuchattention.We present
recentpolarizedneutrondiffractionandinelasticneutronscatteringvorks which playedimportantrolesto revealthe 1D quantumspin magnetism
of this material. We will alsodiscusgherecentfinding of the evidencefor the staggeredield effect onthe 1D spinsystemundermagnetidield.

T-4 Spin dynamicsin the high-field phaseof quantum critical S=1/2TICuCl 3

Ch. Ruegyg!, N. Cavadini, A. Furrett, K. Krame?, H.U. Giidef, P. Vorderwisci, H. Mutka®,

! Laboratoryfor NeutronScatteringETHZ & PSI,CH-5232Villigen, Switzerland

2 Departementiur Chemieund Biochemie Universitit Bern,CH-3000Bern9, Switzerland

3 Hahn-Meitnefinstitut, BENSC,D-14109Berlin (Wannsee)Germary

4 Institut Laue-Langein, B.P. 156,F-38042GrenobleCede 9, France

An externalmagnetidield suppressethespinenegy gapin singletgroundstateS=1/2TICuCls. Thesystenmbecomesgjuantuncritical atH, = 5.5
T, wherethe enegy gapbetweerthe lowestZeemansplit triplet level andthe nonmagnetigroundstatevanishes Antiferromagneticorderingis
reportedabove H., which underlineghecollective natureof the obsered quantunphasdransition. Theintrinsic parametersf thetitle compound
allow to accesghe critical region microscopicallyby neutronscattering. A substantialstudy of the spin dynamicsin the high-field phaseof
TICuCl3 at T=2 K upto H=12 T wasperformedfor the first time. The resultsindicatetwo dynamicalregimes,which canbe understoodvithin
characteristicallyenormalizedriplet modesandalow-lying dynamicsof possiblycollective origin.

T-5 Excitations of a 2D frustrated quantum magnetin the high-field ferromagneticphase

R.Colded 23, D.A. Tennant?, K. Habicht, P. Smeibidt, Z. Tylczynsk?,

! 0akRidgeNationalLaboratory OakRidge, Tennesse87831,USA

2 |SIS Facility, RutherfordAppletonLaboratory Didcot, OxonOX11 0QX, UK

3 Oxford Physics ClarendorLaboratory Oxford OX1 3PU,UK

4 Hahn-Meitnesinstitut, BENSC,14109Berlin, Germay

% Instituteof Physics Adam Mickiewicz University Umultovska85, 61-614PoznanPoland

We have recentlydiscorereda new fractionalquanturmspinliquid statein the 2D frustratedquantummagnetCs, CuCly [1]. We usehigh magnetic
fields to manipulatethe ground statefluctuationsand neutronscatteringto determinethe natureof the excitations. The saturatechigh-field
ferromagnetiphaseprovidesareferencephasevheretheHamiltoniancanbedeterminedxactly asgroundstatefluctuationsarequencheautand
excitationsaremagnonsith dispersiorequalto the Fouriertransformof the couplings.Measurementseveala 2D triangularantiferromagnetvith
partially-releasedrustration. Comparisorwith the zero-fieldspin-liquid phasegiveslarge quantumrenormalizationgor the incommensuration
andtheexcitationenegies.[1] R. Coldeaetal, Phys.Rev. Lett. 86,1335(2001)
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T-6 Spin Excitations in the 2D orthogonal-dimer systemSrCuz(BO3)2

K Kakurai*, N Aso', K Nukui', M Nishi', H Kageyam&, K Onizuk&, H Kadavaki®, Y Ued&,

! NeutronScattering_aboratory Institutefor Solid StatePhysics University of Tokyo

% Material DesignandCharacterizatiohaboratory Institutefor Solid StatePhysics University of Tokyo

3 Departmenbf Physics;Tokyo MetropolitanUniversity

4 AdvancedScienceResearciCenter JAERI, Japan

We reporthigh enegy resolutioninelasticneutronscatteringresultson the strongly frustrated2D orthogonal-dimesystemSrCw(BO3)»[1]. It
waspointedout by MiyaharaandUeda[2],thatthis systemcanbe mappedon the Shastry-Sutherlanchodelcloseto the quantumphaseransition
from a Neelto a singletdimer state.Stronglylocalizedfirst triplet excitationsat around3meV with a small dispersiordueto the DM interaction
in zeroandappliedmagnetidield perpendiculato the 2D planearestudied.Higherenegy excitationsaroundsmeV, probablydueto the triplet
boundstateswill bealsodiscussed[1] H. Kageyamaetal. Phys.Rev. Lett. 82(1999)3168.[2] S. MiyaharaandK. Ueda,Phys.Rev. Lett. 82
(1999)3701.
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T-7 Overview NewLarmor PrecessionTechniques

M. Th. Rekweldt', W. G. Bouwmart, T. Keller®, S. Grigoriev*, W. H. Kraart, J. Plomg', O. Uca,

! Interfaculty Reactornstitute, University of TechnologyDelft, 2629JB, Delft, The Netherlands

2 PhysikDeptE21,ReaktorstationTU Minchen85748Garching,Germany

Larmor precessiomasbeenusedin the pastin neutronspin-echcandneutrondepolarisationln thelastdecadethe inclinedfront andendfaces
of the precessiomegionscombinedwith the resonant.armor precessiorspin-echaechnique underwenta revived interest. Varioustechniques
basedn theseinclined faceshave beendeveloped,suchasspin-echosmallangleneutronscattering SESANS) high-resolutiordiffractionusing

Larmorprecessiomndoff-speculameutronreflectometryusingSESANS An overvien will begivenof the stateof theart of thedevelopmentsf

thevarioustechniques.

T-8 Advancesin SpecularNeutron Reflectometry
C.F. Majkrzak!, N. F. Berk!,

! NIST Centerfor NeutronResearchiNationalInstituteof Standardsnd TechnologyGaithersbirg, MD USA
Speculameutronreflectometryprovides a depth profile of the scatteringlength density (SLD) and, ultimately, of the chemicaland magnetic
compositionof a layeredmaterial. To date,numerousproductve applicationsof neutronreflectometryhave beendemonstratedWith the new
developmentof methodsfor phasedeterminationthe problemof deducingunambiguousSLD profilesfrom reflectvity datahasbeensolvedin
principle and, largely, in practiceaswe briefly review. Nonethelessthe fact that reflectvities can only be measuredup to a finite maximum
wavevector transferQ still limits the spatialresolutionattainable. Lately, neutronreflectiities aslow as10~% out to valuesof Q approaching
0.7A~! have beenmeasuredyielding spatialresolutionf afractionof ananometerWe discussheresultsof recentexperimentsvhichillustrate
the currentsensitvity of neutronreflectometryand presentsomeapproacheshoth instrumentaland analytical,for effectively extendingthe Q
range.

T-9 SimultaneousPolarization Analysis of Zeeman Splitting in Polarized Neutron Reflectometry using a Polarized *He Neutron Spin

Filter

D.Hussg!, S.Fant, B. Neff!, C. Bailey*, W. M. Snaw', D. Rich?, A. K. Thompso#, T. R. Gentile!, S.G. E. te Velthuig, G. P. Felche?,

! IndianaUniversity CyclotronFacility

2 Nationallnstituteof StandardendTechnology

3 IntensePulsedNeutronSource ArgonneNationalLab

A polarized®He neutronspinfilter wasusedto analyzepolarizedneutrongeflectedrom a1000Athick Fethin film immersedn amagnetidield.

Usingthe large solid angleof the polarized®He spinfilter, we wereableto simultaneoushanalyzeboth the specularly-reflectedomponenand
the off-specularcomponentausedy the phenomenomwf Zeemarsplitting of surfacescatterecheutronobseredby Felcheretal. [G. P. Felcher
S.Adenvalla, V. O. de Haan,A. A. VanWell, Nature,377,409 (1995)]. The sampleof polarized®He waspolarizedby metastability-gchange
optical pumpingandcompressethto a glasscell at IndianaUniversity, andtransportedo POSY| atIPNS. Resultsarein agreementvith theory

To our knowledgethis work representshe secondexperimentto employ a polarized®He neutronspinfilter in neutronreflectometry

T-10 First realization of Bonse-Hartangular profilesfor multiple Bragg reflections

A. G.Wagh, V. C. Rakhechd, W. Treimer,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085,India

2 University of Applied ScienceTFH) Berlin, Fachbereichl, Luxemhurger Strassel0, D-13353Berlin andHahn-Meitnetinstitut Berlin, SF1,
D-14109Berlin, Germary

We have produceda monochromatimeutronbeamwith the sharpestyet angularprofile. We evolved an optimal designfor the geometryof a
channel-cuperfectcrystaleffecting a multiple Braggreflection. Using a pair of suchchannel-cusilicon crystals we recordedrocking curvesfor
atriple-triple symmetricl111Braggreflectionof 5.229AneutronsattheVV12b DoubleCrystalDiffractometetin BENSC.Thedataagreeswith the
theoreticaDarwin reflectioncurvesover anintensityrangespannings ordersof magnitude.This constituteghe first realizationof the proposal
madeby BonseandHart 35 yearsago. Our resultsmarkanorderof magnitudemprovementover the previousbestUSANS profiles.
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T-11 The Low FrequencyDensity of Statesfor Amorphousand Crystalline Ice Phases

C.A. Tulk"?, D. D. Klug?, E. C. Svenssof, V. F. Sear$, J.S. Tsé&, V. P. Shpakv?, I. P. Swainson,

! SpallationNeutronSource Oak RidgeNationalLab/ArgonneNationallLab, 9700S. CassAve. ArgonnelL USA

2 Steacidnstitutefor MolecularSciencesNationalResearctCouncil of CanadaQttava, OntarioCanada

3 Instituteof InorganicChemistry SiberianBranchof RussianAcademyof SciencesNovosibirsk,Russia
Incoherentnelasticneutronscatteringneasurementsave beencarriedout on high-densityamorphoughda)ice, low-densityamorphouglda) ice,
andcrystallineicelc andlh. Datawascollectedattemperaturefom 5to 80K for hdaandfrom 5to 120K for theotherphasesThelow-frequeny
(n < 1 THz) densitief statesg(n), of thefour phasesarecomparedThedatashaw clearlyanexcessnumberof modesin g(n)for hdaiceat5K,
centerecat0.65THz . Theexcesgy(n)is considerablyeducednheatingto 20K, but the excessmodesarestill obseredup to about60 K. Above
60K, g(n)for hdaice exhibits predominatel\Debyebehaior, g(n) An2, asn 0. No suchexcessmodesareobseredin Idaor in thetwo crystalline
phasesalthoughin all threethereis a slight but significantkink in g(n) betweerD.60and0.83THz. By meansof lattice dynamicscalculationson
an experimentalstructurederived from reverseMonte Carlo analysisof neutrondiffraction datafor hdaice, we identify the excessmodesin hda
ice aslocalizedexcitationsof shortchainsandisolatedmolecules.This studyhasgiven the bestinsightsto dateon the microscopicorigin of the
excesdow-frequeny modesthatarea characteristiéeatureof amorphousnaterials.

T-12 Static and Dynamic Studiesof the Fast Silver lon Conductor Ag;GeSegl by Neutron Scattering

A.C.Dhaussy, O.Isnard, M. Anne', A. Pradet, M. Ribeg,

! Laboratoirede CristallographieCNRS,BP 166,38042Grenoblecede9, France

% Laboratoirede Physico-Chimialela Matiére Condenge, Universi& Montpellier|l, 34095Montpelliercede 5, France

ThephaseAgrGeSel belongso the argyroditefamily of supefionic conductorsandits high conductingform still existsatvery low temperature.
Neutronscatteringexperimentshave beenperformedin orderto fully characterise¢he staticanddynamicbehaiour of this compound.Thermal
evolution of thenormalisecelasticintensitydeducedrom quasielastidlataandusingthefixedwindov methodsuggests freezingof thediffusion
processbelov 100 K. Thermodifractometryresultsshav a classicalbehaiour for cell parameterand Debye-Waller factor and only a slight
anomalyis obseredabove 300K. A cristallographianodelbasedn non-harmonidevelopmentof theatomicdisplacemenparameterss refined
for singlecrystalneutrondiffraction datacollectedat 20 and300K.

T-13 AnomalousPhononDamping in the High Temperature ShapeMemory Alloy TisoPds2Crg

B. Winn!, S.M. Shapird, R. Erwin?, D. L. Schlaget, T. Lograssé,

! Brookhaven NationalLaboratory Upton,NY 11973

2 Nationallnstituteof Standardsind TechnologyGaithersbirg, MD 20899

3 AmesLaboratory Ames,|A 50011

Neutronscatteringmeasurementsf the high temperatureshapememoryalloy TisoPdso—. Cr, were performedto probethe phononprecursors
to the Martensitictransformation.For z = 0, the transformatiortemperaturel’ss ~800K [1] andfor the compositionstudied,z = 8%, it is

reducedto ~400K. Above this temperaturehe crystal possessea simple CsCl-typecubic structure. Trans\erseacousticphononspropagating
alongthe[¢¢0] directionwith atomicdisplacementalong[—¢¢0] werestudiedat temperaturesip to 675 K. The phononsarewell definednear
the zonecenter but for { > 0.15, they remainstrongly overdampedat all temperaturestudied. An elasticpeakdevelopsin the cubic phaseat

¢ = 0.22 andincreasedn intensityasTy is approachedHowever, thephononsdonotshav any characteristi@anomalyatthis particular¢. *Work

at Brookhaven supportecoy DOE undercontractNo. DE-AC02-98CH108861] K. EnamiandY.Nakagava in Proceeding®f ICOMAT-92, ed.

by C. M. WaymanandJ. Perkins(Monterey Institutefor AdvancedStudiesMonterey, CA 1993)p. 521.

T-14 Inelastic Neutron Scattering SelectionRulesfor Phonons: Application to Leucite PhaseTransition

M.1. Aroyo', H. Boyser?, J.M. Perez-Matb,

! Depto.deFisicadela MateriaCondensada/PV, 48080Bilbao, Spain

% Inst.f. Kristallographieund Ang.Min., LMU, 80333MiinchenGermary

Recently it hasbeenproven the existenceof phononsymmetryselectionrules in inelastic neutronscatteringexperiments[1]: the resulting
extinctionsdependonly on the modesymmetryandthe Brillouin zone. The simplicity andimportanceof the selectionrulesin the analysisof

phononscatteringdatais shavn by its applicationto theleucitecase[2]. The straightforvard extensionof the procedureor problemsof thermal
diffusescatteringwidensthe applicability of theresult.[1] J.M. Perez-MatoM.l. Aroyo, J. Hlinka, M. Quilichini, R. Currat. Phys.Re.Lett. 81,

2462-2465(1998)[2] H. Boysen. In emphPhas@ransitionsin FerroelastiandCo-elasticCrystals,E.K.H. Salje,pp.335-349CUPR, Cambridge,
1990.
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T-15 Amphiphilic Block Copolymers as Efficiency Boostersin Micr oemulsions: A Two Dimensional Contrast Variation SANS Investi-
gation of The Role of Polymers

H. Endd, J. Allgaier', M. Mihailescd, M. Monkentusch , G. Gomppet, D. Richtef, B. Jalobg, T. SottmanA, R. Strey?,

L nstitut fiir FestldrperforschungForschugszentrurdilich

2 Institut fir PhysikalischeChemie Universitat zu Koln

Amphiphilic PEP-PEblock copolymerdncreasehe emulsificationpower of surfactantdn microemulsionglramatically[1]. We investigatedhe
role of the block copolymerdoy SANS. A highly precisecontraswariationmethodaroundthe matchingpoint of oil, waterandsurfactantallows to
extractthepolymerscatteringlt wasfoundthatthe polymerdecorateshe surfactantmembranendnot aggrgatesforming micellar structuresin
addition,this methodcould be usedto extractthe partial scatteringunctionsof the differentcomponentsWe derived theoreticalexpressiongor
the functionsandinterpretedcorrespondinglata[2]. Theoreticallyit is explainedthatthe decorationof polymerschangeghe bendingrigidity of
themembranewhichis confirmedby the phaseébehaior andour scatteringesults.[1] B. Jalobs,etal., Langmuirl5(1999)6707[2] H. Endo,et
al., Phys.Rev. Lett. 85(2000)102

T-16 Neutron Spin-Echolnvestigationof the membranedynamicsin bicontinuous microemulsions

M. MonkenkuscH, M. Mihailescu, J. Allgaier*, D. Richtet, B. Jalobs’, T. Sottman, B. Faragd,

LIFF, FZ-dulich, Germary

% Inst. Phys.Chem.,Univ. KoIn, Germary

3 Inst. LauelLangevin, GrenobleFrance

Bicontinuousmicroemulsion®f equalamountf wateranddecaneawith the non-ionicsurfactantC10E4in the vicinity of thefish-tail or optimal
point of the phasediagramhave beeninvestigatecby NSE. The effect of addedPEP-PECblockcopolymerghatarelong-chainanalogaof C10E4
hasbeenstudied. Thesepolymersstronglyenhancehe emulsificationefficiency of the surfactant,i.e. they shift the optimal point towardslower
surfactantconcentrationSystematiceriesof samplesave beeninvestigatey NSEto separateoncentratioreffects(structuralengthscaleand
temperatureffectsfrom genuineinfluenceof the polymeron the membranalynamics.The spectraat high Q (0.1-0.2A~*) follow qualitatively
themodelof Zilman andGranekthat predictsa strechedexponentialdecay(8=2/3) anda rateproportionalto Q*. Thevalidity of this modeland
theinfluenceof the bendingmoduli on thedynamicsarediscussed.

T-17 Additi vesof Intermediate Polarity - Their Location in Amphiphilic Aggregatesand Their Influence on the Corr espondingStruc-
tures

A. Hufnagl', T. Leicht', M. Gradzielskj

! Lehrstuhlfiir PhysikalischeChemiel, Universitit Bayreuth,D-9544®ayreuth,Germary

Additivesof intermediatepolarity (estersaromatichydrocarbonslong-chainalcohols)innonionicsurfactantsystemsave beenstudiedby SANS
with respecto their influenceon micellar structuresand on the solubilizationcapacityof thesesystemsfor hydrocarbons Already the ternary
system®f theseadditivesshav abehaior thatis quite differentfrom thatof typical cosurfctantsIn generafor low concentratiorof the additive
onefindsthatthey promotegrowth of rodlike micelles. However, at higherconcentrationshe structuresformed dependsubtly on polarity and
structureof the additive. Externalcontrastvariationallowed to determinethe location of the differentadditivesin the amphiphilicfilm. There
existsa closerelationbetweerthelocationin thefilm, the structuref the aggr@atesandthe solubilizationcapacityof the systems.

T-18 Influence of Carbonate lons on the Micellization and PhaseSeparationin Triblock Coploymer Solutions
P. Thiyagarajah, L. Fart, S. Sukumarah, G. Beaucagg,

! IntensePulsedNeutronSource ArgonneNationalLaboratory Argonne,IL 60439

2 Departmenbf MaterialsScienceandEngineeringUniversity of Cincinnati,Cincinnati,OH 45221

SANS was usedto investigatethe micellizationand phaseseparatiorin aqueoussolutionsof triblock copolymers(F38, F68, F98 and F108)as
functionsof carbonatgon concentratiorand temperature.SANS datawere fitted to determinethe sizesof the core and corona,inter-micelle
distanceaggregationnumberandthe volumefractionof the micelles.As the polymermolecularweightincreasesheradii of thecore,coronaand
the intermicelle distanceincrease.The carbonatdon concentratiorand polymermolecularweight have dramaticinfluenceon the temperatures
at which the micellization, spherical-to-glindrical micelle transformationand the phaseseparatioroccur The mechanismby which all these
phenomenaccurin thetriblock copolymersolutionsis throughgradualdehydratiorof polymerswith eitherincreasingcarbonatéon concentration
and/ortemperature.

T-19 Sequence-Dependertiydration Propertiesof lonic ABA and BAB Triblock Copolymer Micelles from SANS.

S.Vasg, K. Haimer, G. Meier*3, M. Klapper, S. Borbely?,

! KFKI Atomic Enegy Researchnstitute,BudapestHungary

2 Max-Planck-Institufiir Polymerforschungylainz, Germary

3 Institut fur FestldrperforschungsZ Julich, Jilich, Germary

4 Researchnstitutefor Solid StatePhysicsandOptics,BudapestHungary

SANS patterndrom solutionsof ABA- andBAB triblock copolymermicellesformedfrom poly(methylmethacrylatepndpoly(sodiumacrylate)
blockswereinterpretedyy choosingGaussian-typéunctionsfor representinghe core-andshellprofiles. Intermicellarinteractionsveredescribed
in termsof the DLVO potential. A reasonabléit could be achiezed only if the molecularvolumeswere consideredreefitting parametersThe

volumeof the hydrophobiaunitsin bothtypesof micellewasthe samethatof the hydrophiliconeswassignificantlygreaterin BAB micelles;this

propertyis confirmedby the concentratiordependencef the Porod-irvariant. The work wassupportecby BMfBF, BASF AG, Germary andby

OTKA, Hungary contractNo. T029958.
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T-20 Tuning of exchangecoupling in Ho/Y superlatticeswith deuterium

V. Leiner*, D. Labegerié', H. Zabel,

! Experimentalphysik/Fesfikperphysik Ruhr-Universitit Bochum,D-44780Bochum,Germary

Ho/Y superlatticediave beenstudiedextensively concerningtheir phasetransitionand magneticspiral propagatinghroughthe Y spacedayers.
The exchangecoupling(EC) betweerHo layersis mediatecby the RKKY interaction,supportedy the nestingfeatureof the Y Fermisurfacein

thec-direction.We have investigatedhe magnetisnof a[Ho(77,&)/Y(52A)]30 superlatticdheforeandafterdeuteriumuptale. Neutronreflectvity

at RT confirmsthatD preferentiallyoccupieghe Y spacedayers. LT reciprocalspacemapsof the pristineHo/Y superlatticeexhibit a magnetic
satellitepeakr, convolutedwith the satellitepeaksof the chemicalperiod,indicative for EC betweerthe Ho layers. After D uptale the splitting

of ther peakvanishesshaving thatthe individual Ho layersscattelindependentlyBeforeandafter D loading Ty remainsl18K dueto scaling
effects. Thus,D in theY spacelayersmagneticallydecoupleghe Ho layers,ascribedo a depletionof the Y electronDOS at Er, by openinga
new hydrogenderived bandbelav the 4d5sY-band.

T-21 Polarized neutron reflectometry studiesof GaMnAs/GaAs superlattices

H. Kepd, J.KutnerPielaszek, A. Twardavskil, C. F. Majkrzalé, J. Borcherg, J. Sadavski®, T. M. Gietultowicz?,

! Instituteof ExperimentaPhysicsHo.za69, 00-681Warszava, Poland

2 Centerfor NeutronResearchiNationallnstituteof StandardsindTechnologyGaithersbirg, MD 20899,USA

3 MAX-Lab, Lund University Box 118,SE-22100 Lund, Sweden

4 PhysicsDepartmentQregon StateUniversity, Convallis, OR 97331,USA

Currentlya greatdealof attentionis beingfocusedon spintronics a novel versionof electronicghatutilizes not only the electronchage but also
its spin. Spinvalvesandspininjectorsareexamplesof first successfuhpplicationf spintronics.GaMnAsis a prototypespintronicamaterial:it is
semiconductoferromagnetvhich canreadily beintegratedinto GaAsbasecdheterostructureanddevices. To gainmoreinsightinto the magnetic
propertiesof thin epitaxial GaMnAs layers,polarizedand unpolarizedneutronreflectvity measurementsave beencarriedout on a numberof
GaMnAs/GaAssuperlatticesvith differentcompositions The datahave beencollectedonthe NG-1 reflectometert Centerfor NeutronResearch,
Nationallnstituteof StandardendTechnologyin Gaithersiirg (USA). The samplesverepreparedy low temperaturé/BE technique.TheMn
contentin GaMnAswas 6%. The thicknesse®f magneticlayersvariedfrom 10 to 50 monolayergmnls), andthe thicknessof the nonmagnetic
spacerdrom 4 to 8 mnlis. All four spin-flip and nhon-spin-flipcrosssectionshave beanmeasuredn zeroandapplied(100 G) magneticfields,
belov andabove the Curie temperaturdTc ~45-60K). The occurrenceof magneticsuperlatticeBragg peaksat the samepositionsasa nuclear
onesclearlyindicatesthatthe GaMnAslayersareferromagneticallycoupledacrossheinterveningnon-magneticGGaAsspacersFull polarization
analysisof the obsered reflectivity profilesrevealsthatthe FM spinorderforming in the samplesuponcoolingin zeroexternalfield consists-
in mostcases- of a singlemagneticdomainonly. The experimentalresultsarecomparedvith theoreticalcalculationsof thereflectiity profiles,
basedbn dynamicalapproachhothsetsof dataarefoundto bein excellentagreement.

T-22 Obsewing a frozenferromagneticmomentin the antiferr omagnetof an exchangebias system

A. Hoffmann', J.W Sed*®, M.R. Fitzsimmon$, H. Siegwart®, J. Fompeyrine®, J.-P Locquet, J.A. Durd!, C.F. Majkrzak!,

! Los AlamosNationalLaboratory Los Alamos,NM 87545,U.S.A

% Institutede PhysiqueUniversity of Neuctatel, Switzerland

3 IBM ResearclDivision, Zirrich Research.aboratory CH-8803Riischlikon, Switzerland

4 Nationallnstituteof StandardandTechnologyGaithershbirg, MD 20899,U.S.A.

Exchangecoupling betweenferromagnetiqF) and antiferromagneti¢AF) layerscan give rise to exchangebias— a shift of the ferromagnetic
hysteresisSeveraltheoriessuggesthatthe exchangebiasis causedy a netferromagnetianomentinducedin the AF closeto the AF/F interface
asthe sampleis cooledin a saturatindield. We obsere a significantasymmetryin the polarizedneutronreflectometryof a Co/LaFeQ bilayerin

positive andnegative saturation.This asymmetryis consistentith a netferromagnetianomentin the AF layer remainingunchangedluringthe
magnetizatiomeversalof the F layer, giving riseto exchangebias.

T-23 Magnetic profilesand coupling in Fe/Cr (110)superlattices

S.G.E.te Velthuis', G.P Felchet, S.Kim?, I.K. Schulle?,

! MaterialsScienceDivision/IPNS,ArgonneNationalLaboratory Argonne IL, USA

2 Departmenbf PhysicsUniversity of Californiaat SanDiego, CA, USA

Epitaxial Fe/Crsuperlatticesgrowvn with (211)and(100) orientation,areknown to exhibit a magneticbehaior thatis a function of the Cr layer
thicknesg.,. The couplingbetweenthe Fe layersoscillatesbetweenantiferromagneti¢AFM) andferromagnetiqFM) by varyingt., with the
sameperiodfor bothgrowth directions.We presentesultson Fe/Cr(110)superlatticesyith threeidenticalFelayersof magnetizationV/. For the
FM samplesthe hysteresisurve is characterizety two levels (-3M and+3M), whilst for the AFM sampleghe curve hasfour levels: -3M, -M,
+M, +3M. Polarizedneutronreflectvity measurementglentifiedthe orientationof the layersmagnetizationat differentstagef the hysteresis
cunes. It wasfoundthatin spitethe structuralsymmetry the bottom Fe layer had a differentcoupling strengthfrom the top Fe layer, a feature
thatcould have causedambiguitiesof interpretationif magneticmeasurementsnly wereavailable. Work at Argonnewassupportecby US DOE,
Office of Sciencecontract# W-31-109-ENG-38Work at UCSD supportecdy DOE.

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

B.P. Topener!,

! Forschungszentrullich, Institutf. FestidrperforschungD-52425Jilich, Germary

2 Petersbrg NuclearPhysicdnstitute, TheoreticaDepartment188350GatchinaRussia

Polarizedneutronoff-specularscatteringfrom magneticdomains,interfacial rougnessand dynamicalfluctuationsin thin films and multilayers
is theoreticallyconsideredvithin and beyond the DistortedWave Born Approximation(DWBA). The criteriafor the DWBA validity rangeare
explicitly formulatedandalternatve approachs suggested DWBA fails. It is shavn that3D polarizationanalysiscanbe emplo/ed not only to
deduceparametersf thedomainstructure put alsofor separatiorof inelasticsygnalfrom elasticscatering Theoreticakonsiderations illustrated
by a numberof examplestypical for the experimentson polarizedneutronreflectometry
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T-25 3DXRD: anewtool for bridging the length scalesin materials science.

H. F. Poulsen,

! MaterialsResearciDepartmentRisgNationalLaboratory DK-4000 Roskilde

Initially the 3-DimensionalX-Ray Diffraction (3DXRD) techniqueor characterisationf theindividual grainswithin millimetre - centimetrethick
specimenss presentedBasedon diffractionwith hardx-rays(E>40keV), the position,volume,morphology orientationandelasticstrainof 10-
1000grainsaredeterminedsimultaneouslytypically within afew minutes. The detectionlimit is (0.3um)3. As examplesof results we mention
new insight on the dynamicsof the threefundamentaprocessingstepsin metallugy: deformation,nucleationandgraingrowth. In the second
part, it is discussechow 3DXRD cancomplementonventionalneutronor x-ray basedmethodssuchas powder diffraction (stress texture and
lineprofile analysis),small anglescatteringandtomography Uniquedynamicdatais provided on several lengthscales gnablingtestsof unified
models.

T-26 Diffuse Scattering Experiments Using High-Energy X-rays and Neutrons

H. Reichert

! Max-Planck-Institufur MetallforschungHeisenbegstrassd.,, 70569Stuttgart Germary

Diffusex-ray scatteringhasbeenanimportanttool for understandinghe atomicstructureof multicomponensystemdor nearlyfifty years.For
practicalapplicationsx-rays and neutronsdiffer mostly in the available flux andthe penetrationpower in materials. In the caseof x-raysthe
absorptiorlengthin materialscanbeincreasedy ordersof magnitudeusinghigh enegy x-rays. This intensitygain combinedwith the ability to
measureheintensityfrom anentireplanein reciprocalspaceausingtwo-dimensionak-ray detectorpermitextensionf diffusescatteringstudies
to time resohed measurementsThe specificmeritsof both neutronsandhigh enegy x-raysfor diffusescatteringexperimentswill be discussed
for themodelspinglasssystemCu-17at%Mnandthebinaryalloy TiV.

T-27 Complementary x-ray and neutron measurementson containedand levitated liquids

D. L. Pricé’, M.-L. Sabound}, Y. S.Badyal, S.D. Shastrt, S.Krishnar?, C. Landrort, L. Hennet, A. K. Sopef,

! ArgonneNatl. Lab, Argonne L, USA

% ContainerlesResearctnc., Evanston)L, USA

3 CNRS-CRMHT OrleansFrance

4 Rutherford-Appletoriab., Chilton, UK

The recentavailability of high-enegy x-ray beamsat third generatiorsourcestogetherwith beamsof short-wavelengthneutronsproducedby
spallationsourcesandhot sourcestreactorsmake it possibleto carryoutcomplementaryliffraction experimentson containediquids, exploiting
the differentcontrastfor the two typesof radiation. This talk will review somerecentresultsobtainedin this way: FeCk, KPb andH,0O/D,O
will be chosenasrepresentatie of threedifferentclassef liquid. Recentexperiencewith complementark-ray andneutronmeasurementsn
levitated liquid sampleswill alsobe discussed.This work was supportedby the Office of Science,US Departmenbf Enegy underContract
W-31-109-ENG-38.

T-28 Magnetic momentdetermination by the complementarymethodsof high-energy magneticx-ray and magneticneutron diffraction
J.Strempfet, T. Brickel?, U. Rutt®,

! Departmenbf PhysicsNorthernlllinois University

2 Institut fur Streumethoderkorschungszentrudiilich

3 MaterialsScienceDepartmentArgonneNationalLaboratory

A comparisorof high-enegy non-resonanmagneticx-ray diffraction and magneticneutrondiffraction will be given. Especiallythe direct de-
terminationof the purespin magneticmomentwill be discussedvhich is possibledueto the very simplescatteringcross-sectiomt high photon
enepies. Theseresults,obtainedfirst on chromiumandthenon FeF, andCoF,, arecomparedvith measurementsf the total magnetiomoment
by magneticneutrondiffractionandcanthusreveal spin andorbital magneticnomentseparatelyFor FeF, a magneticspinmomentequalto the
momentof thefree F€?t ion is determinedvhereasCoF,; shavs a spinmomenticonsiderablyjower thanthefreeion value.

T-29 Capabilities of neutronsand high enemy X-rays for material science

W. Reimers

! Hahn-Meitnesfinstitut, Abt. Werkstofe, Glienicker Str. 100,D-14109Berlin

Both thermalneutronsand high enegy X-rays exhibit a comparablgenetratiordepthinto materialsand henceallow to grain subsuriceinfor-
matione.g. aboutphasecomposition,texture and residualstresses.However, the marked differencesin the radiationcharacteristichetween
neutronsandhigh enegy X-rays, e.g. wavelength,diergence intensityleadto differentcapabilitiesof the methodsfor the analysisof materials
andcomponentsThe specialadvantagesndlimitations of both radiationsandtheir complementarityill be discussedy presentingexamples
which representypical challengedor materialsscience.

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

M. Kaisermayt, B. Sepiol, J. Combet, R. Riiffer®, G. Vogl*?,

! nst.f. Materialphysikd. Univ. Wien, 1090Wien, Austria

2 ILL, 38042Grenoble France

3 ESRF 38043GrenobleFrance

4 HMI, 14109Berlin, Germary

Quasielastimeutronscattering(QNS) and nuclearresonanscatteringof synchrotronradiation(NRS) have beensuccessfullyusedto studythe
microscopiadetailsof self diffusionin orderedalloys [1,2]. The basicquestionsare: Betweenwhich sitesdo the diffusingatomsjump? Whatare
the jump frequenciesAVhatis the correlationof subsequenumps? How aredefectsinvolved in the diffusion mechanism?The two methods,
QNS andNRS, give accesdo differenttypesof samplesput alsoprovide complementarynformationon differentscalesn time andreciprocal
space.Thiswill bediscussedn the exampleof the B2 alloys (CsCl-structureNiGa, CoGaandFeAl. [1] M. KaisermayrJ. Combet,B. Sepiol,
H. Ipser H. SchicletanzandG. Vogl, Phys.Rev. 61,12038(2000);Phys.Rev. B 63,054303(2001).[2] B. Sepiol,A. Meyer, G. Vog|, H. Franz,
R. Ruffer, Phys.Rev. B. 57 (1998).
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T-31 Collective dynamicsof liquid Hg investigatedby inelastic x-ray scattering

S.Hosokava''?, H. Sinr?, W.-C. Pilgrim*, F. Henset, A. Alatasg’, E.E. Alp2,

! Institut fiir Physikalische-Kern-,und MakromolekulareChemie PhilippsUniversitt Marburg, D-35032Marburg, Germary

2 | aboratoirede CristallographieCNRS,F-38042GrenobleCede 09, France

3 SRI-CAT, AdvancedPhotonSource ArgonneNationalLaboratory Argonne JL 60439,USA

Hg is theonly elementhatis aliquid metalatroomtemperatureandoneof thefew metalswhoseliquid-vaporcritical pointsoccurattemperatures
and pressuresccessiblén the laboratory Thereforeit is animportantsubstancdor structural,thermodynamicand electronicinvestigations
including thosein the low-densitylimit. Despitea numberof intensie studieson liquid (I-) Hg, its microscopicdynamicpropertiesvere never
experimentallyinvestigated not even at room temperature.This is dueto extremely high absorptioncrosssectionof Hg for thermalneutrons.
In this paper we presenthe first resultson the dynamicstructurefactor S(Q, w) for I-Hg at room temperaturebtainedfrom a high-resolution
inelasticx-ray scatteringexperimentcarriedout at APS/ANL. Distinct excitationsresultingfrom propagatingnodescanbe identified. The slope
of thephonondispersioratlow Q is aboutl5%largerthanthatexpectedoy the hydrodynamicsoundvelocity. This effectis about50%largerthan
in liquid alkali metals.For a furtherunderstandingf the underlyingmicroscopianechanismgcomparisorwith theoryis now in progress.
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T-32 Protein Crystallography with Spallation Neutrons

B. Schoenborn

! BioScience®ivision,LosAlamosNationalLaboratoryl os Alamos,NM87545

Neutronsareidealto probethe detailsof a proteinscomplex structure.Neutronsreveal protonationstateswaterof hydrationandthe functional
and structuralimportanthydrogenbonds. With the developmentof geneticcloning techniquest becamepossibleto producefully deuterated
proteinswith nearlyidenticalfunction. The useof perdeuterategroteincrystalsimproved datacollectionratesby greatlyreducingtheincoherent
backgrounccausedy hydrogenatomsreducingthustheimpactof theinherentlow flux of neutronsources.In parallelto thesegenetic'crystal
improvements’,improvementsin diffraction techniquesand instrumentationparticularly the developmentof betterand larger detectorsmakes
neutronproteincrystallographya muchimprovedtool to studythedetailsof aproteins functionandstructure. Thevailability of spallationneutrons
for structuralbiology promisesa further majorimprovementin datacollectionrates. Spallationneutronswith their time dependantvavelength
distributionhave all theadwantage®f theLaueprocessvithoutary of its disadwantage Initial resultsobtainedwith apartially decouplednoderator
collectedwith an8 segmentpositionsensitve detectorat the LANSCE spallationneutronsourcewill be be presented.

T-33 The Structur e of Aldose Reductaseat 0.66AResolution Shows the H-Aoms Relevant for Inhibitor Binding and the Catalytic Mech-
anism

A. Podjary!, E. Howard', R. Cachad, A. Mitschlert, B. Chevrier!, A. Joachimiak, R. Sanishvil?, M. VanZandt, D. Moras ,

! UPRdeBiologie Structurale57404lllkirch, France

2 ABCC, NCI, SAIC, Frederick21701,Maryland,USA

3 SBC,ANL, Argonne/JL, USA

*1DD, Inc., Branford,CT, USA

The structureof Aldose Reductas€ALR2; EC 1.1.1.21)complexed with the inhibitor IDD594 was obtainedand refinedfrom X-ray crystallo-
graphicdataat0.66&, the highestresolutionever recordedor anenzymeof this size. It shavs mary details,suchasH-atompositions,deviations
from standardstereochemistryexactdeterminatiorof atomicspeciesbondelectrondensity multiple conformationgnddetailedsolventstructure.
This accurag enableghe unambiguousssigningf the orientationof His110ring aroundthe Ca-Cbbondandthe positioningof hydrogenatoms
involvedin catalysis.Theinhibitor bindsto the active site,with strongcontactsnvolving the carboxylateheadanda Br atomwhich areshavn by
anunusuallyshortBr-O distance.

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

C.Bon!, A. J.DianouxX, M. Ferrand, C. Wilkinson?, M. S.Lehmanai,

! Equipede BiophysiqueMembranaire|PBS, 205 routede Narbonne 31077 ToulouseCede 4, France

2 Institut LaueLangevin, B.P156,38042GrenobleCede 9, France

3 dbms/ bmc/ ceaGrenoble 17 AvenuedesMartyrs,38054GrenobleCede, France

This seminareportsa structuralanddynamicalstudyof wateraroundproteins.For thefirst time, bothexperimentsveredoneon the sametype of
sampletriclinic crystalof hen-gg white lysozyme.lIt allowedusto directly comparethe resultsandto proposea modelof the dynamicsof water
aroundproteins,at 300K, with atomicresolution,andunderabouta few hundreds. Neutrondiffraction datawere collectedwith a resolution
of 1.7A[1]. About 80 % of watermoleculegheoreticallypresenin the unit cell wereconstructedandit givesinterestinginformation,especially
concerninghedynamicaldisorderthearrangemendroundapolamartsof the protein. Watermoleculesouldbedividedinto two groupsacoording
to their single-particlediffusive dynamicg[2]. As proteincrystalshave a highly crovdedarrangementloseto the packingof macromoleculet
cells,this modelcanbediscussedn thelight of solventbehaiour in intracellularmedia.[1] Bon, C. etal. 1999. Acta Cryst. D 55(5):978-87]2]
Bon, C. etal. Submitted.

T-35 Hydrogenin Proteins: RecentResultsfr om the Single Crystal Neutron Diffractometer BIX-3

N. Niimura, A. Ostermannl. Tanaka K. Kuriharg T. Chatale,

! JapamAtomic Enegy Researctinstitute,Ibaraki319-1195 Japan

A highresolutionneutrondiffractometerBIX-3, dedicatedo proteincrystallographyhasbeensuccessfullyconstructedat the reactorJRR-3Mat

the JAERI andis now in routinely operation.The combinationof a large cylindrical neutronsensitve imageplateandthe usageof monochromatic
neutrongrovidesthe possibilityto collecthigh resolutiondatasetsof biologicalmacromoleculet aresolutionof d< 1.5A. Thisresolutionmales
it possibleto investigatedeviationsfrom stereochemicgbredictechydrogenbondanglesin proteins.In additionthe analysisof protonationstates
andthe extentof exchangeof hydrogenatomsby deuteriumwithin the proteincanbeinvestigatedRecentresultsfrom BIX-3 will be presented.

T-36 Biological applications of monochromatic neutron diffraction

T. Forsyth"2, I. Parrof, P. Langart, S.Masort,

! Institut LauelLangerin, 6 RueJulesHorowitz, 38042GrenobleCede 9,France

% PhysicsDepartmentKeeleUniversity, StafordshireST55BG, England

3 LANCSE Facility, B-Division,MSM888, Los AlamosNationalLaboratory LosAlamosNM87545,USA
Neutronscatteringexperimentsprovide importantinformationin structuralbiology thatis not accessibléy x-ray scatteringalone. In neutron
proteincrystallographythe LauemethodusedontheLADI instrumengtthelLL hasstartedo producesxtremelyusefulinformationonlocationof
hydrogenatomsandof watermoleculesHowever in certainsituationsmonochromatiénstrumentffer importantadvantagesin fibre diffraction
the advantagesof using neutrondiffraction for the investigationof solvent structurearoundmoleculessuchas DNA [2,3] and the location of
hydrogenatomsin cellulose[4] arevery clear- no comparabldnformationon solvent structurehasbeenobtainedfrom X-ray diffraction, and
instrumentD19 atthe ILL hasa steadilygrowing portfolio of actwity in this area.Major developmentsare plannedfor D19. This will involve a
massie increasean the detectingsolid angleandopenup new areasof sciencefor the studyof fibrousstructuresandsmall proteins.[1]Myles et
al., PhysicaB, Vol. 241-243,1122-113Q1998)[2]Shotton,Pope Forsyth,Langan,Denry, GiesenDauwergne,Fuller, BiophysicalChemistry69
(1), 85-96(1998)[3]Shotton,Pope Forsyth,Denry, Archer, Langan,Ye, Boote,J. Appl. Cryst.31(5), 758-766(1998)[4]Langan,Nishiyamaand
ChanzyJ.Am. ChemSoc.121(43),9940-99461999)
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T-37 Neutron Diffraction Studieson the Thermostability of Rubredoxin

R.Bau', N. Moise&va', I. Tsybd, N. Niimura?, T. Chatale?, NK. Kurihar&, M. W. W. Adam$, F. E. Jenng, Ji3,

! ChemistryDept.,University of SoutherrCalifornia, Los Angeles,CA 90007,USA

2 JaparAtomic Enegy Researchnstitute, Tokai-mura,lbaraki-ken319-1195 Japan

3 Dept. of Biochemistry University of Geogia, Athens,GA 30602,USA

Single-crystaheutrondiffractiondataupto aresolutionof 1.5Ahave beencollectedat roomtemperaturentwo formsof rubredoxinusingthenew
BIX-3 diffractometerat the JRR-3reactorof JAERI. Rubredoxinis a smalliron-sulfurredoxproteinwith 53 aminoacidresiduesandthe source
of this particularproteinis the hyperthermophild®yrococcuduriosus,a microoganismthat normally lives at temperaturesearthat of boiling
water Datawerecollectedon crystalsof the wild-type proteinanda mutantin which threeof theresidueshave beenreplaced We wereinterested
to seeif the resultsof the neutronanalysiswould provide somereasongo explain the remarkablehermalstability of the wild-type proteinfrom
this intriguing microoiganism.For the wild-type rubredoxin datawerecollectedon a singlecrystalhaving dimensionof 2.5 x 2.5 x 0.8mm up
to aresolutionof 1.5 A. Exposuretimesrangedfrom 60 to 77 minutesperframe,andthe nettime requiredto collectthe total of 717 dataframes
was 35 days. Refinemenbf the structurewascarriedout in the resolutionrange5-1.5,5\. Includedin the refinementwere 301 hydrogenatoms
and40 deuteriumatoms,and 29 watermoleculesverealsoidentified. The secondsamplein this structuralanalysisis a "triple mutant”in which
threeresiduesn the coreof the moleculeweremutatedo resemblegherubredoxinof Clostridiumpasteurianuma mesophilic(room-temperature)
bacterium.This mutantis known to have a lower thermalstability thanthe wild-type proteinat low pH. Datacollectionwascarriedout at room
temperatur®n acrystalwith dimensions3 x 2 x 1mm, alsoto aresolutionof 1.5A. The currentmodelin the least-squaregefinemenincludes
292H atoms,78 D atomsand83 solventmolecules.In thesestructuralanalysesit wasfoundthatthe H/D exchangepatternwasquite revealing.
Most of the N-H bondsof the main polypeptidebackbonehad beenexchangedby deuteriumexceptthoseclusteredaroundthe N-terminusof
the molecule. This implied that the hydrogenbondsnearthe N-terminusare "protected”from the solvent, andsuggestedhatthis sectionof the
moleculeis especiallyresistanto unfolding. The extra stability of this region may provide anexplanationfor the unusuathermalstability of this
protein.



16 Bulk Polymers

T-38 The Gaussianbehavior of the alpha-relaxationin glass-brming polymers revisited. MD-simulations & QENS results
J.Colmenerd, F. AlvareZ, A. Arbe', D. RichteF, B. Faragd, B. Frick®,

! Departamentdle Fisicade Materiales Universidaddel Pais Vasco,andUnidadde Fisicade Materiale CSIC-UPV/EHU),SanSebastianSpain
% Institut fir Festidrperforschungrorschungszentrudiilich, Julich, Germary

3 Institut Laue-Langein, Grenoble France

Neutronscatteringesultsof mary differentpolymersshav thatin thetime andQ-rangewvherethealpha-relaxatioiis obseredby thesetechniques
(typically: t betweenspsand2ns; Q between0.2 A-'and1.8 A’l) the incoherentintermediatescatteringfunction Fs(Q,t) shavs an approxi-
mate Gaussiarbehaior. This behaior suggesta homogeneousharacterfor the alpha-relaxationin glass-formingpolymersin contradiction
with recentresultsfrom relaxationtechniqguesRecentfully atomisticMD-simulationresultssuggest cross@er from homogeneous/Gaussitm
heterogeneous/ndBaussiarbehaior, taking placein the Q-range(about1.5 A- 1) of thefirst maximumof the staticstructurefactor S(Q). The
existenceof sucha crosseerin realsamplesvould allow to rationalizethe apparentontradictionbetweemeutronscatteringandrelaxationtech-
nigues.However, the experimentalbbsenation of this crosswer is a difficult taskdueto the Q-rangecoveredby the mostcommonbackscattering
instrumentsWe have investigatedhis crosseer in severalglass-formingpolymersby meanf NSEandIN13 instrumentsextendingthe Q-range
upto abouts A=,

T-39 On the pressue,temperature and molecular weight dependenceof the local polymer dynamicsin the glassand the melt

B. Frick!, C. Alba-Simionescb, G. DosseR, A. Sokolov?,

! Institut LauelLange/in, 6,rueJulesHorowitz, F-38042Grenoble

2 Laboratoirede Chimie PhysiquedesMateriauxAmorphes CPMA, Bat.490Univ. de Paris Sud,France

3 Akron, OH 44325- 3909,USA

Inelasticneutronscatteringexperimenton polybutadieng(PB), Mw=7600,andpolyisotutylene(PI1B), Mw=680, werecarriedout asa function of
pressurendtemperaturen IN6 andIN16, ILL Grenoble.Increasingoressurenduceschangesn S(Q,w), mainly onthelow frequeny sideof
the Bosonpeak,which aresimilar, but muchwealer thancauseddy decreasingemperaturet P,.,. High enegy resolutionexperimentson PB
gave relaxationisochronen the ns-timescalealongwhich the fastps-relaxatiorprocesschanges.The relaxationalongmicroscopicisochores,
determinedn D7, turnsoutto be stronglytemperaturelependentFromelasticscanson IN16 asa functionof P andT we find thatPIB behaes
morecompl thanPB, revealinga strongpressuraependentlynamicprocess A possibleinfluenceof molecularweight(Mw betweer390and
73000)wasinvestigatedor PIB asa function of temperatureBoth, changesn the ns-relaxatioron IN16 andin the Bosonpeakregion (ps) are
obseredfor molecularweightslower thanMw = 4040.

T-40 Constraints of motion in polymer melts: coherent and incoherent scattering analyzedby neutron-spin-echospectroscopy

A. Wischnevskit, L. Willner!, M. Monkentusch, D. Richtett, B. Faragd, G. Ehler€, P. Schiger,

! Institut fir Festlrperforschungrorschungszentruillich, 52425Jilich, Germary

2 |nstitut LauelLangerin, 38042GrenobleCede 9, France

A seriesof new extendedtime rangeneutron-spin-ech¢NSE)-dataof cohereniscatteringfrom polyethylene(PE)-meltwith differentmolecular
weightsallows asystematiénvestigationof thereptationdynamics.Theresultsshav anincreasef thetubediametertheremainingfreeparameter
in deGenne$orm of S(Q,t)in thereptationmodel,with decreasingnoleculaweightM,,. For M,, lowerthan14 000g/molasudderfailureof the

reptationexpressionto fit the datawasfoundin accordancevith a theoryof entanglemenformationaspostulatedby Kavassaliset al predicting

a failure of the tube conceptionat M. =~ 7M.. For the first time also the incoherentstructurefactor of purely protonatechigh-M,,-PE was

measuredt the NSE spectrometein Jilich. The datacorroborateghe crosseer from Rouseto local reptationdynamicsat the entanglementime

T.. However, thereis adiscrepang betweerthetubediameterdeterminedy coherentandincoherenscattering.

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

S.Koizumi', M. Monkentusct, D. Richte?, D. Schwahr?, B. Faragd, M. Annakéd,

! AdvancedScienceResearchnstitute,JapanAtomic Enegy Researchnstitute

2 IFF, Forschungszentrudiilich

3 InstituteLaue-Langein

4 ChibaUniversity

Although the frozenconcentratiorfluctuationsin a polymergel have beenobsered asthe excesssmall-anglescatteringthereis no direct ob-

senation of their fractionor g-behaior. By emplo/ing neutronspinecho(NSE) andsmall-angleneutronscattering SANS), we first determined
g-behaiors of thefrozenconcentratiorluctuationsn apoly (N-isoprogyl acrlyamide)XNIPA) gel. For aNIPA gel,we obsereda crosseer from

collective diffusionto singlechainZimm dynamicsasq increaseswhich is well establishedor a semidilutepolymersolutionincludinga NIPA

solution. We furtherobsened a significantretardatiorof decayfor a NIPA gel. If we comparethetwo decaycurvesof a gel anda solution,it is

turnedout thatthefrozenconcentratiorluctuationsdecreasesbeying g—* athigh g. We further obtaineda fraction of thefrozencomponenfor a

NIPA gelatlow g, occupying the scatteringpf 35%at 28°C or 55%at 33.3’C. All measurementsereperformedat Julich Forschungszentrurim

Germalry or atInstituteLaue-Langein in France.

T-42 PhaseBehavior of Binary Polybutadiene Copolymer Mixtur esasan Example of Weakly Interacting Polymers

D. Schwahn, L. Willner,

LIFF-FZ Julich, Germary

Binary blendsof statisticalcopolymersof differentvinyl contentand molar volumewere exploredby SANS. Thesesamplegepresenthe most

simpleclassof statisticalcopolymemixtures.In spiteof this simplicity changesn vinyl contentmolarvolume,deuteriumandhydrogencontent
of the chainsgive rise to strongchangesphaseseparatioroccursbetweerminus 230 C to morethanplus 200° C andcanevenreversefrom an

enthally drivenoneatlow temperature@JCST)to anentropicallydrivenoneathightemperaturefCST). Theentropicandenthalpictermsof the

Flory-Huggins(FH-)parameteasdeterminedrom experimentarein excellentagreementith Lattice ClusterTheorycalculations.The enthalpic
termis a smallnumberanddeterminedrom van der Waalsnearesheighborinteractionsthe correspondingnteractionof the PB(1,4)monomers
is largestandtheir deuteratiorleadsto a negative enthalpicFH-parameteandtherebyto a changefrom anUCSTto aLCST behaior.
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T-43 Magnetic correlationsin heavy fermion CeMIns (M=Rh, Ir and Co)

W. Bad', G. Aeppli?, J.W. Lynr?, J.S.Gardnet, S.Raymond, J.L. Sarrad, P.G. Pagliusd, A.D. Christiansoh, J.D. Thompsoh, Z. Fisk"®,

! Los AlamosNationalLaboratory Los Alamos,NM 87544,USA

2 NEC Researchl IndependenWay, PrincetonNJ 08540,USA

3 Nationallnstituteof Standardsnd TechnologyGaithersiirg, MD 20899,USA

4 ChalkRiver LaboratoriesChalk River, OntarioK0J 1J0,Canada

5 CEA-Grenoble38054GrenobleCede 9, France

5 Florida StateUniversity, Tallahassee;L 32306,USA

Antiferromagnetismand superconductity, with very high transitiontemperature$or heary fermion compoundsexist in closeproximity in the
heary fermion materialswith chemicalformula CeMIns (M=Rh,Ir,Co). Thesetetragonalmaterialsconsistof alternatinglayersof the cubic
heary fermionantiferromagne€elrs andtheintervening M n.. Magneticstructureof the heary fermionantiferromagnet€eRhlir;, Ce;Rhing,
Ce(Rh,InIn;, and (Ce,La)RhIR are determinedusing neutrondiffraction. Dynamic magneticcorrelationsof CeRhin, Celrlns and CeColry
are investigatedwith inelasticneutronscattering. Effects of hydrostaticpressureand magneticfield on the antiferromagnetiordersare also
investigated. Insight on relation betweenthe quasi-two-dimensionalkrystal structure,antiferromagnetisnand superconductity in thesenew
heary fermion materials obtainedthroughsystematicstudy of the family with various M, changingratio of the Celry and M In, layers,doping
ontheCesite,andexternalfields,will bediscussed.

T-44 Pressueand temperature dependenceof the ordered magneticU momentof USe

T. Herrmannsdrfer', P. Fischet, T. Strasslé, K. Mattenbeger, O. Vogt2, I. Goncharené®,

! Laboratoryfor NeutronScattering ETH Zurich andPaul Scherreinstitute, CH-5232Villigen PSI

2 Laboratoryfor Solid StatePhysics ETH Zurich, CH-8093Zurich

3 LaboratoireLeonBrillouin, CEA Saclay F-91191Gif surYvetteCede

In the U monochalcogenideshe magneticpropertiesare characterisethy aninterplaybetweenocalised rareearthlike magneticmomentsand
itinerant,electronbandlik e magnetisndueto hybridisationeffects. By neutronpowderdiffraction,we have measuredhetemperaturelependence
of theU momentswhich wasfoundto beaccompanietby a strongtrigonaldistortionof the NaCltypelattice. The applicationof pressureselov

1 GPaleadsto adrasticreductionof theU momentdrom 2.5up to 1.3 u g, whichis presumablycausedy a domainreorientatiorassociateavith
thetrigonaldistortion.Up to pressuresf 7.5 GPa, no further significantchangeof the orderedJ momentwasobsenred.

T-45 Pressue-inducedmagneticstructur esin UNiGa

V. Sechwasky!, K. Proles?, F. Hondd, S.Khmelerskit, B. Ouladdiaf, J. Kuld&®,

! CharlesUniversity DES, 12116 Prague2, The CzechRepublic

2 Hahn-Meitnerinstitute, SF 2, 14109Berlin, Germary

3 Institut LauelLange/in, BP156,38042GrenobleCede 9, France

UNiGa belowv Ty (= 39 K) exhibits 4 AF phasedormedby ferromagnetigplanesof U momentsuy with variousstackingalongthe hexagonal
c-axis. Thegroundstatehasthe+ + — + —— sequencéuy = 1.4up /U alignedalongc). Thermal-&pansiondataindicatethatat hydrostatic
pressuresbo/e 1.8 GPaanev magneticphasemay appearin a neutrondiffraction experimentusinga 2.3 GPa clampcell andcarriedout on D9
atILL belor 38 K we have obsered only magneticpeakscorrespondingo q = (001/2). Thesepointto a simple AF stackingof yy alongthe
c-axis,notobseredin UNiGaatambientpressureThep — T' magnetigphasediagramwill be discussedvithin the ANNNI model.

T-46 Newdispersive magneticmodein neutron spectraof unstablevalenceSm; _, Y .S

PA. Aleksea!, J.-M. Mignot?, A. Ochiaf, A.V. Golublov*, M. Brader*?, R.I. Bewley®, E.V. Nefeodwa!, |.P. Sadilov!, E.S.Clementye’,
V.N. Lazulov!, K.S. Nemlovski®,

! RRC’K urchatw Institute”, 123182Moscaw, RussiarFed.

2 LLB, CEA/SaclayF-91191Gif surYvette,France

3 TohokuUniversity Sendai980,Japan

4 A.F.loffe PTI, 194021St.Peterhrg, RussiarFed.

5 INFP, Postach3640,D76021Karlsruhe,German

5 ISIS,RAL, Didcot, Oxon,0X110QX, UK

The magneticresponséunction of powder andsingle-crystal'®Sm;,_, Y, S in the intermediate-alencestatehasbeendeterminedby inelastic
neutronscatteringexperiments Changesn theintermultiplettransitionsfor both Sm+~ andSn+~ configurationsiueto the valenceinstability
have beendetected.In particular two magneticmodeswereobseredin the enegy rangeof the Sm?*~ spin-orbittransition(25-40meV) . The
enepy dispersionandintensitiesof thesemodeswerestudiedalongthe mainsymmetrydirections.The peakat higherenegy canberegardedas
reminiscenbf the Sm?+= spin-orbittransition. As suggestegreviously for SmBs, the extra componenimay resultfrom the formationof a new
guantum-mechanicallyixed ground-statevave function containinga partially delocalized4f component.

T-47 Spin-fluctuations and the spin-liquid to spin-glasstransition in 8-MnAl

J.R. Stewart!, R. Cywinsk#?, B. D. Rainforc,

! Institut Laue-Langein, BP 156,38042Grenoble France

2 Departmenbf PhysicsandAstronomy University of Leeds | eeds England.

3 Departmenbf PhysicsandAstronomy University of SouthamptonSouthamptonEngland

Substitutionof Al into non-magnetig@@-Mn resultsin the stabilisationof short-rangenagneticorderatlow temperaturesihile Al substitutiorhas
beenfoundto promotelocal magneticmomentformation,strongzero-pointspin fluctuationsareobsered. We have recentlyperformedinelastic
neutronscatteringstudiesof pure3-Mn andS-Mn;_, Al , ontheHET andIN6 spectrometerdAll alloys studiedshavedabroadresponsepeaking
at Q~1.5&‘ ! persistingto 4K. While theinelasticlinewidth shovs only weaktemperaturelependencehe quasi-elastiéntensityis foundto fall
off sharplyatlow temperaturewhile theelastic” intensityincreasesThe moststriking featureof S(Qw) for 3-Mn is its temperaturelependence
- theenegy losssidebeingcompletelytemperaturéndependentThis behaiour implies non-Fermi-liquidscalingin a systemdisplayingcritical
scatteringassociateavith a T=0K phaseransition,andleadsto a scalingof the dynamicalsusceptibilityasa power of w/T.
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T-48 The designand simulation of a curved-guideplus flight tube setupfor neutron radiography and tomography at the new reseach
reactor FRM-II at Technical University Munich
B. Schillinget, P. Béni', E. Steichelé,

! TechnischdJniversitat Miinchen Physik-DepartmenE21,85747Garching Germary

The new reactorFRM-II of TechnicalUniversity Munich will offer a professionakadiographyandtomographyfacility for industrialuse. In a
first stage the facility will consistof a classicalfflight tubesetup.In aboutfive years,the secondexternalexperimentalhall will be finished,and
neutrontomographywill move into thathall in orderto enablefor atriple beamport on SR-4housingthe ultracoldsourceandtwo guidesystems.
Thenew hall will allow easieraccesgor very largesamplesandwill have the possibility of installing cooling systemsandexhaustductsfor atest
standfor live comhustionengines The new experimentapositionwill be42 metersaway from thereactorcore,soaflight tubeonly would deliver
unsuficientflux. In orderto achieve largebeamcrosssectionandhigh flux atthe experimentabpositionaswell asavery parallelandhomogenous
beam,a combinationof a supermirrorguide andan additionalflight tubewill be used. The guidewill transportthe reactorflux distribution far
away from thereactoritself, feedingagaina systenof circulardiaphragmandconsecutie flight tube. Thegeometrywill againbeonly determined
by the diaphragmandtheflight tubeif the distancebetweernthe end of the guideandthe sampleis sufiiciently high; the acceptancangleof the
guidedetermineghesizeof theilluminatedfield atthe sampleposition. Theilluminatedareacanbe determinedor eachsinglewavelength;for a
whole neutronspectrumthe spectralandintensitydistribution becomeslependenbn the radiusfrom the midpoint of the guide,giving a conical
intensitydistribution. Apartfrom difficultieswith the detectordynamicsandin normalizingtheimages guantitatve neutronradiographybecomes
very difficult with sucha setupwith thefull reactorspectrumbecausehe spectrumat the samplepositionis inhomogeneouanda homogeneous
samplewould shaw differentposition-dependergttenuatiorcoeficients.

T-49 Developmentof Neutron Optical Devices

H. M. Shimizuy,

! RIKEN (Thelnstituteof PhysicalandChemicalResearch-1 Hirosava, Wako, Saitama351-0198 Japan

An integratedresearctanddevelopmeniof neutronopticaldevicesis in progressn JapanWe presentinoverview of theresearchactiities which
coversthedevelopmenif magneticoptics,refractive opticson materialsurface flat and/orroundsurfacesupermirrorandneutronimagingdevice
for theevaluationof the opticaldevices. We alsoreporttherecentresultson adiabatiineutronspincontrolfor realizingamagnetiacdoublet,neutron
prismonthe basisof therefractive effect on the surfaceof MgF, andwavelengthshifting fiber readoumneutronscintillator.

T-50 The NRSE-TAS Spectrometer at the FRM-II

T.Keller', H. Schneidet, H. Klann', M. Ohl*,B. Keimet*, K. Habicht

! Max-Planck-Institufr Festldrperforschung70569Stuttgart,Germary

2 Hahn-Meitnesinstitut, 14109Berlin, Germauy

The combinationof zero-fieldspin echoandtriple axis spectroscop at a high-flux spectrometeunderconstructionat the FRM-11 will allow the
determinatiorof the enegiesandlifetimes of dispersingexcitations,including both phononsand magnonsover the entire Brillouin zone. We
discusghetechnicaldesignof theinstrumentandgive examplesof the ervisionedscientificapplications We will alsopresentheresultsof pilot
experimentscarriedout at the FLEX spectrometeatthe HMI.

T-51 Neutron wave resonatorasa spin-echospectrometer element

Victor Aksena, Yuri Nikitenko,

! JointInstitutefor NuclearResearchpubna,Moscaw region, Russia

The peculiaritiesof the reflectionandtransmissiorof neutronwavesthrougha layeredstructurein aninclined magneticfield arediscussedlt is

shavn thatthe magnetizedayer canbe usedasan effective turnerof polarizationby 90 and180degressandthata three-layemagneticstructure
canacteffectively asa phaseshifter of the neutronwave. The conclussioris thatthe discussednagneticstructurecanbe usedaselementof the
spin-echaspectrometein the studyof low-frequeng excitationsin nearsurfacelayers.
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T-52 Quasielasticneutron scattering studiesof H motion in Laves-phasecompounds

A. V. Skripov!, J.C. Cook, T. J.Udovic?, V. N. Kozhane', R. Hempelman,

! Instituteof Metal Physics Urals Branchof the RussianAcademyof SciencesEkaterinturg 620219 Russia

2 NIST Cenerfor NeutronResearchiNationallnstituteof StandardsindTechnologyGaithershirg, MD 20899,USA

3 PhysikalischeChemie Universitit desSaarlanded)-66125Saarbiicken-Dudweiley Germary

Our quasielastimeutronscattering(QENS) studiesof hydrogendiffusionin cubic Laves-phaseompoundsAB.H, (z < 1.5) have revealeda
coistenceof two frequeny scalesof H hopping. Thefasterjump processorrespondso thelocalizedH motionwithin the hexagonsformedby
tetrahedral-sites(A2B-), andthe slover procesds associatedvith H jumpsfrom one g-site hexagonto another We have alsofound arelation
betweenthe hydrogenhoppingratesand the positional parameter®f hydrogenatomsin g-sites(determinedfrom the accompaying neutron
diffractionmeasurementsfurthermorethe positionalparametersf H atomsin g-sitesareshavn to berelatedto theratio of the metallicradii of
theelementsA andB. Thus,our resultsgive a key to understandinghe systematic®f H motionin cubic Lavesphases.

T-53 Measurementof the Momentum Distrib ution in Hydr ogenBonded Systems

G.Reitett, J.Mayerg, P. Platzman,

! physicsDepartmenaind TexasCenterfor Supercondudtity, University of Houston

2 |SIS, RutherfordAppletonLaboratory

3 Bell Labs

Measuremendf the momentundistribution of hydrogenin ahydrogerbondcanprovide detailedinformationonthe dynamicsandervironmentof
thebond.RecenmeasurementsiadeusingeVSatlSIS on KDP andoxalicacidwill bepresenteésexample.Theprotonin the hightemperature
phaseof KDP doesindeeddelocalizeover the two equivalentsitesidentifiedfrom neutroncrystallography Knowing the momentundistribution
for asymmetricbondallows the directmeasuremeraf a Born-Oppenheimepotential. We will presenthe potentialfor KDP.

T-54 Proton Conduction Basedon Intracrystalline Chemical Reaction

R.E.Lechnet, G.Schuck 2, K. Langef,

! Hahn-Meitnernstitut, Abt. SF1,Glienicker Strassel00,D-14109Berlin

2 Inst. f. AngevandteGeavissenschafteh T.U.Berlin,Ernst-ReutePlatz1, D-10587Berlin

ProtonConductvity in MsH(SeQ,): crystals(M=K, Rb, Cs)is shavn to bedueto a dynamicdisorderin the form of anintracrystallinechemical
equilibrium reaction: alternationbetweerthe associatiorof the monomergHSeQ,]'~ und[SeQy]?~ resultingin the dimer[H(SeQy)2]3~ (H-
bondformation)andthe dissociatiorof the latterinto thetwo monomergH-bondbreaking).By a combinationof neutrondiffraction,quasielastic
andinelasticneutronscatteringaswell asFTIR-spectroscopiexperimentscoveringthetime scalesfrom 0.1 psto 10 ns,reactionrates life times
of monomersaanddimers,andpotentialwells for H-bondformationandbreaking respectiely, wereobtained aswell asratesof protonexchange
betweerselenatéons, leadingto diffusion. Theresultsdemonstratethatthis reactionplaysa centralrole in the mechanismof protontransportin
thesesolid stateprotonicconductors.

T-55 Studiesof new metal hydrides

B. C.Hauback, H. W. Brinks!, V. A. Yartys,

! Departmenbf physics Institutefor Enegy TechnologyP.O. Box 40,N-2027Kjeller, Norway

A majorunsolhedproblemfor theintroductionof the”"HydrogenEconomy”is efficientandsafestorageof hydrogen Metal hydridesarepromising
materialsfor hydrogenstorage. This presentatiorfocuseson recentstructuralstudiesof nev metal hydrides. The resultsare basedon high

resolutionpowder neutrondiffraction data(JEEPII reactor Kjeller) and X-ray diffraction (corventionaland synchrotronradiation,ESRF).An

exampleis RENiln-hydrides RE=Nd, Ce, La with extraordinaryshortH-H distancesrangingfrom 0.1570(8)(Nd) to 0.1635(8)nm (La). Thisis

significantshorterthanthe establishe@mpirical’0.20 nm criterion” for metalhydrides. Anotherexampleis TbNiAl-deuterideswith interesting
propertiesdependingon the deuteriumcontent,e.g. changeof lattice symmetry H-ordering,changeof type of magneticorderingandmagnetic
orderingtemperature.
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T-56 Diffraction study of CD4 and D» adsorbedcarbon nanotubes

P. ZEPPENFELD, M. MURIS?, M. BIENFAIT?, N. DUPONT-PAVLOVSKY?3, M. JOHNSON, O.E.VILCHES®, T. WILSON?®,

L UNIVERSITY LINZ, AUSTRIA

2 UNIVERSITY MARSEILLE, FRANCE

3 UNIVERSITY NANCY, FRANCE

4 ILL GRENOBLE,FRANCE

® UNIVERSITY SEATTLE, USA

Wereportneutrondiffractiondatafrom bareandmethan€CD,) or hydrogenD2) coveredsingle-walledcarbonnanotubgoowvdersamplesogether
with modelcalculationof thediffractionprofiles. Wefind, thatthe”grooves” attheoutersurfaceof bundlesformedby individual carbormanotubes
arelikely candidatedor the preferredadsorptionsitesbut thata certainfraction of the availableinterstitial channelscanalsobefilled by nearly
one-dimensionaCD4 or D2 chains. Upon furtheradsorptionthe chainsin the groovesgrow to form increasinglybroaderstripesuntil the outer
surfaceof the bundlesbecomesompletelycoveredby a hexagonallyorderedCDy4 or D, layer

T-57 Structur e and Dynamicsof gashydrates

C.Gutt', J.Baumert, W. Pres$, J. Ts€, A. HuelleP, G. Bohrmanf, J. Greiner,

L Institut fir Experimentellaind AngevandtePhysik, Universitat Kiel, Germary

% NationalResearclCouncilof CanadaQttava

3 Institut fur Theoretischéhysikl, Universitt Erlangen-Nirnbeg, Germary

4 GEOMAR, Kiel, Germary

We reporttheresultsof experimentswith inelasticandelasticneutronscatterind1][2] on bothnaturalhydratessampledrom the pacific seafloor
andlaboratorysynthesizedjashydrates.Gashydratesareinclusioncompoundn which smallguestmoleculesor atomslike e.g. CH4 or Xe are
trappedn cagesormedby anice-like hydrogerbondedhetwork of watermolecules Of specialinterestarethe naturalhydratemethanéhydrate)
aslarge accumulationdave beenfound on the seafloors which may serne asa future enegy resource.The INS experimentsof CH4 hydrate
focusedon the low temperatureotationaldynamicsof the trappedguestmolecules Precisecrystallographigparametersn boththe hostnetwork
andthe guestmoleculeshave beenobtainedfrom a high-resolutiordiffraction experimenton a fully deuteratednethanenydrate.The vibrational
dynamicsof the hostnetwork hasbeenstudiedby meansof anINS experimentof xenonhydrate,shaving a strongguest-hostouplingat low
frequenciesReferences[1] C. Gutt, B. AsmussenW. PressM.R. JohnsonY.PHandaandJ.S.Tse,J.Chem.Physl13,4713(2000),[2] C. Guitt,
W. PressA. Hueller, H. CasaltaandJ.STse,J.Chem.Phys]14,4160(2001)

T-58 Theisomormphoustransition betweenCo(NH3)s(PFs)2 and Ni(NH 3)s(PFs)-
G.Kearlg/!, P. Schiebel, H. Buttner, E. Bruck?,

LRI, TechnicalUniversity of Delft, Delft, The Netherlands

2 Staf of Executive Board, TechnicalUniversity of Delft,Delft, The Netherlands

3 Institut fur Kristallographie Universitt Tiibingen, D-72076Tilbingen.

4 Institutevan derWaals,University of AmsterdamAmsterdam The Netherlands

Co(NHs)s(PFs)2 and Ni(NH3)s(PFs)2 areisostructuralat low temperaturesptherthan a 7/4 rotation of the NHs groups. Thesegroupsare
octahedrallycoordinatedaroundthe metalion andundego almostfree quantunrotationwhichis alsocoupledto a centreof massmovementof the
NHs groups.In orderto studythetransitionbetweerthe Co andNi structuresve have studiedthe tunnellingspectraof mixed crystalCo/Ni salts
acrosghewhole compositionrange(this transitioncannotbe inducedby pressuresip to atleast5Kbar). At Ni:Co ratiosbelav 60:40we find the
structureto bethatof the cobaltsaltfor bothtypesof ion. Thereis thenanabrupttransitionaborve 60:40to the structureof the nickel saltfor both
typesof ion. Thisis in starkcontraswith the expectedsmoothtransitionover arangeof compositionghatwasexpectedon the basisof a rangeof
possibleNH3; orientationswith almostthe sameenegy. No abruptchangen the magneticcharacteristicarisesover theentirecompositiorrange.

T-59 Solid Monolayers of Simple Alk yl MoleculesAdsorbed fr om their Liquid to Graphite

A. C.Perdigon, S.M. Clarke?, A. Inab&, M. A. Castrd, R. K. Thoma$, T. Arnold?,

! Instituto Cienciade Materiales Departament@umicalnorganica.Universidadde Seviilla. Spain

2 BP Institute. Departmenbf Chemistry University of Cambridge UK

3 GraduateSchoolof ScienceOsakaUniversity. ToyonakaOsakaJapan

4 Physicaland TheoreticalChemistryLaboratory Oxford University UK

Incoherentlasticneutronscatterindhasbeenusedto shav theformationof solid monolayersadsorbedrom liquid alk-1-enespheryl-alkanesand
fluoro-alkane®n to graphiteasa meansof investigatingthe influenceof differentchemicalgroupson solid monolayerformation.
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T-60 Superstructuresin Manganitesand other Doped Oxides

D. Khomskii*

! Laboratoryof Solid StatePhysics University of Groningen;The Netherlands

In mary dopedtransitionmetal oxidesthereoccurwith decreasingemperaturalifferent superstructureschage, orbital ordering, stripesetc.
The mechanismdeadingto their formation are not always clear: they may be causedby the purely electroniceffects ( Coulombinteraction,
super&change)maybeconnectedvith themagneticstructure pr causedy theelectron-latticénteraction.In thistalk | will discusoneparticular
rathergeneralmechanismwhich cangive thesesuperstructurest leastin insulatingsystems:the elasticinteractioncauseddy the distortion of
the lattice by ionswith differentvalenceanddifferentelectronicconfigurations This interactionis long-range( 1/R®) andis anisotropic having
differentsignsin differentdirections.This quitenaturallycanleadto mary typesof superstructurescludingstripesand2d”"sheets’in manganites.
Severaltypical exampleswill be consideredrom this pointof view. Thistalk is largely basedn thework with K.l1.Kugel(cond-mat/010331Znd
to bepublished).

T-61 Chargeand Stripe order in Las—;Sr;NiO4

R Kajimoto!, T Kakeshit&, H Yoshizava?, T Tanabé, T Katsufuj?, K Ishizaka, Y Tagucht, Y Tokuré,

! Departmenbf Physics Ochanomizwniversity, Bunkyo-ku, Tokyo 112-8610,Japan

2 NeutronScattering_aboratory|. S.S. P, University of Tokyo, Tokai, Ibaraki,319-1106 Japan

3 Departmenbf Applied PhysicsUniversity of Tokyo, Bunkyo-ku, Tokyo 113-8656,Japan

Stripeorderin Las—_,Sr,NiO4 with 0.289 < z < 1/2 wasstudiedwith neutronscatteringtechnique. The stripe orderof holesand spinsat
low temperaturesre obsered in all samples.Incommensurabilitye of the stripe orderis approximatelylinear to the hole concentratiorup to
x = 1/2. Thestripeorderatz = 1/3 is unusuallystableandaffectsthe stripeorderof the both sideof the hole concentratiorwith x < 1/3 as
well asz > 1/3. Ontheotherhand,the behaior atz = 1/2 is drasticallydifferent. The checlerboard-typechage orderingis formedat high
temperatureabove 400K, but it is takenover by the chage andspin stripeorderat low temperaturesOur preliminarystudiesestablishedhatthe
stripeorderingis surprisinglyrobustagainstole doping,surviving up to very high hole concentratiormsmuchasx ~ 0.7.

T-62 Heavily DopedBilayer Manganites: Links Among Structur e, Charge,and Spin

J.Mitchell', C. Ling", D. Argryriou*, D. Miller*, A. Berger', C. Kmety-Stevenson, S. Billinge?, Xi. Qiu?,

! MaterialsScienceDivision, ArgonneNationalLaboratory Argonne IL 60439

2 Departmenbf Physics Michigan StateUniversity, EastLansing,MI

Bilayer manganitetas_ 2, St +2,. Mn2 O7 offer anexceptionalopportunityto explorethe connection@mongcrystalstructure magneticstructure,
andchageorder We have recentlysucceedeth synthesi®of thephasealiagramx ¢, 0.5,andhave usedbothneutronandx-ray diffractionto explore
both the broadfeaturesandsubtledetailsof this highly Mn** -rich system.In particular we find a progressiorof magneticstructuresn concert
with theoreticalpredictionsandwhich canbe connectedo structuralresponseo orbital ordering.We alsofind anunexpectedregion in which no
long-rangemagneticorderis found anddiscusspossibleexplanationsbasedon short-rangeordermeasuredy neutronpair distribution function
analysis.We alsoaddresghe evolution of chage orderin thesematerialsanddiscussits stability asa function of dopantion concentratiorand
competitionwith incompatiblemagneticgroundstates.Finally, we proposea chemicalmethodfor interrogatingthe role of dimensionalityin the
bilayermanganites.

T-63 Orbital and Spin Dynamicsin Titanatesand Vanadates

B. Keimet, C. Ulrich!, G. Khaliullin, H. He!, M. Ohi%, S. Miyazak&, Y. Tagucht, Y. Tokuré,

! Max-Planck-Instituteof Solid StateResearchStuttgart,Germary

2 |nstitut Laue-Langein, Grenoble France

3 Departmenbf Applied PhysicsUniversity of Tokyo, Japan

Three-dimensionahagneticinsulators a hot subjectin the 19605, have fadedinto obscurityin recentyears. This situationhasrecentlychanged
with a renaved focuson orbital degreesof freedomandtheir interplaywith the lattice andspin dynamicsin manganesexides. We will present
inelasticneutronscatteringexperimentgroviding evidenceof interestingquantundynamicsn theorbital sectorof insulatingtitanateandvanadate
perosskites.While thespinexcitationspectraof thesesystemsarequalitatively differentfrom whatwould beexpectedf thets, orbitalswerepurely
static, theoreticalmodelsthat take orbital quantumfluctuationsinto accountprovide a quantitatve descriptionof the neutronscatteringdata. In
somememberf thetitanatefamily, this orbital zero-pointmotionis particularlypronouncedndappearso stabilizeanorbital liquid” phase.

T-64 Theory of ColossalMagnetoresistantMaterials

E. Dagottq

! NationalHigh MagneticField Lab, Florida StateUniversity

Recentstudiesof manganite$have revealedintrinsically inhomogeneouground-statesT he effect involvesferromagnetianetallicandantiferro-
magneticchageandorbital orderednsulatingphasesThistendeng couldoriginatein phaseseparationwith percolatve characteristicgjrivenby
disordemearfirst-ordertransitions.Implicationsfor Cu-oxidesarealsodiscussedl]. [1] A. Moreoetal. Science283 2034(1999);E. Dagottoet
al., PhysicsReports344, 1 (2001);M. Mayr etal., PRL 86, 135(2001);J. Burgy etal., preprint.

T-65 Resistvity Riseand Short-RangeCharge Ordering in CMR Manganites

P.Dai'*2, J.A. Fernandez-Bac¢aE. W. Plumme?, Y. Tomioka, Y. Tokuret5,

! OakRidgeNationalLaboratory OakRidge, Tennesse87831-6393

2 Departmenbf PhysicsandAstronomy University of Tennessed&noxville, Tennesse87966

3 JointResearciCenterfor Atom Technology Tsukuba305-8562 Japan

4 Departmenbf Applied PhysicsUniversity of Tokyo, Tokyo 113-8656 Japan

We useneutronscatteringo demonstrat¢hattheresistiity riseandinsulatingbehaior in CMR manganitegreintimatelyrelatedto thepresencef
lattice polaronsandtheir short-rangeorrelations We establistthe orientation commensuratiorandcoherencéengthof the polaroncorrelations
in La; - Ca.MnQO;3 asafunctionof x andin Ag.7Bo.sMNnOs manganitessafunctionof Tc. We shav thatthelow temperaturéransporproperties
in thesematerialsaredeterminedy the competitionbetweerthe polaroncorrelationsandthe ferromagneticdouble-&changenteraction.
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T-66 The Tertiary Spectrometer: the role of software in the designand performanceof instruments and experiments.

R L McGreey!,

! studsvikNeutronResearch.aboratory UppsalaUniversity, S-61182 Nykoping, Sweden

Softwareplaysacentralrole in neutronscattering in thedesignof sourcesandinstrumentsin thecontrolof instrumentsandsampleervironment
andin thevisualisatiorandanalysisof data.However thesearenormally viewed asa setof separatectiities, andnot asintegral partsof asingle
process! will give anovervien of how thecombinationof differentsoftwaremight be usedto maximisethe mostimportantvariable whichis the
scientificinformationoutputperunit of beamtime.

T-67 A modelinstrument for Monte Carlo codecomparisons

L Passell, PA Seger, L L DaemeR, X Wang’, W-T Le€®, G Zsigmund, E Farh?, J Sarouf,

! physicsDepartmentBrookhaven NationalLaboratory Upton,NY 11973-5000USA

2 ManuelLujan Jr. NeutronScatteringCenter Los AlamosNationalLaboratory Los Alamos,NM 87545,USA

3 SpallationNeutronSource Oak RidgeNationalLaboratory Oak Ridge, TN 37831,USA

4 Hahn-Meitnernstitut Berlin, Glienickerstr 100,D-14109Berlin, Germay

5 Institut LaueLangevin, 38042GrenobleCede 9, France

8 NuclearPhysicsinstitute,25068Rez nearPrague CzechRepublic

In thesamemannethatstandardsamplesreusedto crosscheckthe measuremergrecisionof neutroninstrumentsstandardnodel€anbeusedto

comparehevariousMonte Carlocodescurrentlyin useto simulatetheinstrumentsFor thefirst suchintercomparisonywe have choserto modela

14.7meV vanadiumcalibrationmeasuremertn a triple-axisspectrometefTAS), usingasa basisthe H8-TAS (formerly locatedat the High-Flux

BeamReactotat Brookharen NationalLaboratory)for which dimensionabndcountratedocumentatioiis corvenientlyavailable. Our instrument
modelcontainsaselements fixed source aperturesSoller collimators,monochromatoandanalyzercrystals(mosaic,curved, verticalfocusing),
anincoherenscatteringvanadiumsample,anda 3He detector Initial comparisonsvill be madein termsof neutronscountedper sourceneutron
at specifiedpositionsalongthe beampath. Shoulda needfor moredetailsarise,the programcould be expandedo includeacceptanceiagrams
and/or2D distributions. The authorsrepresenthe five Monte Carlogroupscurrentlyinvolvedin the study

T-68 A comparisonof Monte-Carlo simulations using RESTRAX and McSTAS with experimenton IN14: the effectsof usingafocusing
guide on resolution

A.R. Wildes', J. Saroun-?, E. Farhi!, I. Anderson, P Haghe}, A. Brochiet',

! Insitut Laue-Langein, BP 156,38042GrenobleCede9, France

2 NuclearPhysicsinstitute,25068ReznearPrague CzechRepublic

The effectsof usinga focusingguide betweemmonochromatoandsamplehave beensimulatedusingthe two Monte-CarloprogramsRESTRAX
andMcSTAS. Thesimulationsverecomparedvith experiment. Theflux gainsandthe enegy spread®f theresultantbeamat the sampleposition
have beenpreviously documentedl]. This paperpresentsimulationsof the divergenceof the beamin real spaceandthe angulardistribution
of the wavevectorsat the sampleposition. The simulationresultsfor both programscompareextremely well on a quantitatve level with the
experimentaffindings,giving confidencen theaccurag of boththe simulationprogramsandhighlightingthe dangersf usingfocusingopticson
high resolutioninstruments[1] A. R. Wildesetal., PhysicaB 276-278(2000)177

T-69 Measurementand Simulation of the Inelastic Resolution Function of a Time-Of-Flight Spectrometer

S.Roth', A. Zirkel™*®, J.Bossy, J.Neuhau’?, J. Peters, H. Schobel*, W. Petry»3,

! Physik-DepartmerE13, TechnischéJniversitit Miinchen85747Garching Germary

2 CNRS-CRBT, 25 AvenuedesMartyrs,BP 166,38042GrenobleCede 9, France

3 ZBE FRM-II, TechnischdJniversitt Milnchen85747Garching,Germary

41LL, Ave. desMartyrs,BP 156,38042GrenobleCede 9, France

Thedecowolution of inelasticneutronscatteringdatarequiresthe knowvledgeof theinelasticresolutionfunction. Theinelasticresolutionfunction
of thetime-of-flight spectrometeiN5 /ILL hasbeenmeasuredby exploiting the sharpresonancesf the rotonandmaxonexcitationsin superfluid
Heliumfor thetwo respectie (¢, w)-values.Theresultsof detailedMonte-Carlosimulationsatthreewavelengthsandchoppeispeedsrecompared
to the experimentaldata. The agreemenbetweersimulationandexperimentaldatais excellent,allowing to extrapolatethe simulationsandthus
determinegheresolutionfunctionin thewholeaccessiblelynamicrangeof IN5.

T-70 Designof a TOF-SANSinstrument for the proposedLong Wavelength Target Station at the Spallation Neutron Source

K Littrell', P Thiyagarajah, J Carpentel, P SegeP,

! IntensePulsedNeutronSource ArgonneNationalLaboratory9700S. CassAve, Argonne L 60439

2 239Lomadel Escolar Los Alamos,NM 87544

We have designeda versatilehigh-throughputSANS instrument[Broad RangelntenseMultipurpose SANS (BRIMS)] for the proposed.ong
WavelengthTargetStationatthe SNSusingthe Los AlamosNISP Monte CarlosimulationpackageThisinstrumentis optimizedto take advantage
of the 10 Hz sourcefrequeng andthe cold neutronspectrunfrom atall coupledsolid methanemoderator(12 cmx 20 cm). A supermirrorguide
and benderassemblyis emplgyed to separateand redirectthe useful portion of the neutronspectrum(wavelength¢, 1 A) away from the direct
beamfor backgroundsuppressionBRIMS is designedo producedatain a Q rangespanningfrom 0.0025to 0.7 A-lina singlemeasurement
by simultaneouslysing neutronswith wavelengthsfrom 1 to 14.5Ain a time-of-flight mode. In the high resolutionmodeit canproducedata
in a Q rangeof 0.0018to 0.35A~! by usingneutronsfrom 1 to 12.75A. The effectsof variouscollimation choicesincluding puliple confocal
pinholeaperture®n countrate,resolutionandQmin have beencharacterizedsingsphericaparticleanddeltafunctionscatterersTheanticipated
performanceof BRIMS is comparedwith that of the bestexisting reactorbasedSANS instrumentD22 atILL. This work hasbenefitedrom the
useof IPNS, supportedy the U.S.Departmendf Enegy, BES-MaterialsScienceundercontractW-31-109-ENG-38o the University of Chicago
andNSFgrant# DMR-0073038.
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T-71 Simulations of the Neutron Spin Precessiorinside a TOF Spin ResonanceEnergy Filter

V. ChristopH, A.A. Parizz®®, W.T. Le€®, F. Klosé?,

! Hochschuldiir Technikund WirtschaftDresdenGermary

% ElectricalEngineeringDepartmentFederalUniversity of Rio Grandedo Sul, Brazil

3 SpallationNeutronSource/ Oak RidgeNationalLaboratory USA

A computerpackagefor the calculationof neutrontrajectoriesincluding spin precessionn arbitrary magneticfields is presented.The method
is appliedto the spin precessiorof neutrongraveling insidea Drabkintype spinresonancdlipper. This device is very promisingto be usedfor
dynamicenegpy filtering of polarizedneutronsat pulsedneutronsources.To calculatethe spin precessionn spatialinhomogeneousagnetic
fieldsfor giveninitial conditions,coupledequationsof motionfor the neutronpositionandspinvectorshave to be solved. For the computatiorof
therelevantmagnetidield gradientggeneratedy permanenandsoft magnetaswell aselectromagnetssurrentsheetstc.,a modifiedboundary
elemenffield calculationprogramhasbeendeveloped.

T-72 Newfeaturesin McStas,version 1.5

P-O.Astrand, K. Lefmanr, E. Farh?, K. Nielsert, P. Skarup',

! Dept. Mat. Res. RisgNationalLaboratory Denmark

2 ILL, GrenobleFrance

The neutronsimulation packageMcStashas attractednumeroususers,and the developmentof the packagecontinueswith version1.5 to be
releasedhtthe ICNS conferenceNew featuresnclude: supportfor neutronpolarisation trackingof neutronhistories realisticsourceandsample
componentsandinterfaceto the Risginstrumentcontrol software TASCOM. At the conferencewe give a generalintroductionto McStasand
presenthelatestdevelopmentsin particular we give anexampleof how the neutronhistoryoptionhasbeenusedto locatetheorigin of aspurious
side-peakpbseredin anexperimentwith RITA-1 onRisg.

T-73 Algorithms for the Simulation of Inelastic Neutron Scattering Experiments

M Hager,

! PhysicsDepartmentKeeleUniversity, Keele StafordshireST55BG, United Kingdom

A numberof computemprogrammesxist for the simulationof neutronscatteringnstrumentsy Monte Carloray tracingtechniquesThe sample
kernelsincludedin theseprogrammesave, to date, predominantlybeenfor elasticscattering Braggpeak,povder, smallanglescattering)In this
papersomealgorithmsfor the inclusionof inelasticscatteringkernels(for dispersiorrelationsanddynamiccritical phenomenain the PRMON
programmearedescribedandcomparedvith experimentakesults.
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T-74 Useof the Rietveld refinementwith the generalizedspherical-harmonic modelfor describing crystallographic texture in polycrys-
talline NiTi shapememory alloys with neutron powder diffraction data

W.W. Schmah!, H. Sitepd, R.B. Von Dreelé,

! Institutefir Geologie Mineralogieund GeophysikRuhrUniversi@ét Bochum,Universittsstrass&50,D-44780Bochum,Germary

2 LANSCE-12,Los AlamosNationalLaboratory Los Alamos,NM 87545-H805USA

The NiTi shapememoryalloys (SMA) propertiesarebasedon a martensitictransformatiorfrom a cubic high-temperaturéo a monocliniclow-
temperature.The monoclinictexture is formedby a crystallographicallyorientedphasetransformatiorfrom the cubic hot-rolling texture. The
GSASmultiple-data-setapabilitieswith the generalized spherical-harmonic modelwasusedto extractthe quantitatve texturedescription(QTD)
directly from arefinementvith severaltensof time-of-flight neutrondiffraction patterngakenfrom a SMA sampleheldin avarietyof orientations
in the diffractometer The crystalstructuredataobtainedfrom the presentefinementsareessentiallyidenticalto the singlecrystalresults.More-
over, therecalculategole figuresderived from the ODF usingthe popLA softwareagreedwell with the correspondingpole figurescomputedoy
Rietveld analysis.Thereforejt canbe concludedhatthiswork providesthe QTD simultaneouslyvith the SMA crystalstructure.

T-75 Characterisation of CreepCavitation Damagein a Pressue VesselStainlessSteelusing Small Angle Neutron Scattering
PJ.Bouchard, E. Fiori?, W. TreimeP,

! British Enegy Generatioritd., Barnwood, GloucesterUK

2 |stituto Nazionaleperla FisicadellaMateria,Researctunit of Anconaandlstituto di ScienzeFisiche,Univ. of Ancona,ltaly

3 TechnischéeachhochschulBerlin andHMI-BENSC, Berlin, Germary

Grain boundarycavitation is the dominantfailure modeassociatedvith initiation of reheatcracking,thathasbeenwidely obseredin austenitic
stainlesssteelpressurevesselsoperatingat temperaturesvithin the creeprange(¢, 450° C). Small angleneutronscattering(SANS) experiments
atthe LLB PAXE instrument(Saclay)andthe V12 doublecrystal diffractometerof the HMI-BENSC facility (Berlin) are usedto characterise
cavitation damage(in the sizerange10nm- 2000nm)in a variety of creepspecimensxtractedfrom ex-serviceplant. Factorsthat affect the
evolution of cavities andcavity sizedistribution arediscussed.The resultsdemonstrat¢hat SANS techniquesave the potentialto quantify the
developmentof creepdamagen type 316H stainlesssteel,andtherebylink microstructuradamagewith ductility exhaustionmodelsof reheat
cracking. Thework describedn this paperhasbeencarriedout aspartof the EC co-fundedcollaboratve projectVORSAC (Variationof Residual
Stressetn Aged Components).

T-76 High-temperature stressevolution in brazed samplesfor plasma-facingcomponentsin fusion reactors

R.Coppold, C. Nard?, T. Pirling®, R. Wimpory",

1 ENEA- CasacciaFIS, CP 2400,00100Rome- |

2 ENEA-FrascatiFUS,CP 2400,00100Rome- |

3ILL, 156x, 38042Grenoble- F

4 Imperial College, London,UK

NeartermfusionreactorssuchasthelnternationallThermonucleaExperimentaReacto(ITER), will requirestructuralplasma-fcingcomponents
consistingof an assemblyof Copperalloy cooling pipes,coatedby sacrificialarmourof temperaturestablematerial,suchas Tungsten.Clearly,
thedeterminatiorof theinternalstresdield is essentiato definethe engineeringparametersecessaryo designreal-scaleeomponentsThis study
hasbeencarriedout on mock-upsobtainedby brazingGlidcop onto a TungsterplateletusingdifferentproceduresThe internalstresfield was
determinedby meansof neutronstrainscanningat differenttemperature®etweerroom temperatureand 500° C undervacuum. The resultsare
discusseaith referenceo the adoptedirazingproceduresindto the expectedconsequencesf suchstressvolution onthemechanicabehaiour
in serviceconditions.

T-77 Neutron Diffraction Measurementof the Evolution of Strain for Non-Uniform Plastic Deformation
R.B. Roggé, P. R. Dawsor?, D. Boycé?,

! NationalResearciCouncil, Canada

% CornellUniversity

Neutronsareparticularlyadeptfor the validationof modelingpredictionsof stressandstrain. In recentyears therehasbeena significanteffort to
modeltheevolution of boththemacroscopistresseandtheintergranularstressluringplasticdeformation. Thesehave hadbroadimplicationswith
regardsto understandinghe evolution of residualstressandto diffraction-basedneasurementsf strain. Generallythe modelingandassociated
measurementsave beenfor simpleuniaxialtension Jeaving questionswith regardsplasticdeformationundermulti-axial stressandnon-uniform
stress.Extensve measurementsf the strain profile acrossa plastichingefor eachof a seriesof loadingand unloadingcyclesto progressiely
higherdegreesof plasticdeformationwill be presented.Thesemeasurementwill be usedto validate multiple-scaleFinite ElementModeling
(FEM) of the plastichingein which the elementswill rangein dimensionfrom singlecrystallite§asusedin successfukimulationsof uniaxial
tension)to macroscopielementgasis typically usedin FEM simulations).

T-78 ResidualStressin Sprayed Ni+5%Al CoatingsDetermined by Neutron Diffraction

JMatejicek, S Sampath, T Gnaeupel-Heroft] H JPrask,

! Instituteof PlasmaPhysics Za Slovankou 3, 18600Praha8, CzechRepublic

2 Centerfor ThermalSprayResearchStateUniversity of New York, Story Brook,NY 11794-2275USA

3 Nationallnstituteof Standardsnd Technology100BureauDrive, Gaithersbirg, MD 20899,USA

Coatingsfrom nickel-basedalloys are usedin numeroushigh-performanceapplications. Their propertiesand lifetime areinfluencedby factors
suchasresidualstress.Neutrondiffraction is a powerful tool for nondestructie residualstressdetermination.In this study through-thickness
residualstressprofilesin Ni+5%Al coatingson steelsubstratesvere determined.Two examplesof significantly differentsprayingtechniques
plasmasprayingandcold spraying- arehighlighted.Differentstresgyeneratiormechanismsarediscusseavith respecto procesparameterand
materialproperties.
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T-79 A Tomography Systemat Neutron Thermal Column of ENEA CasacciaTRIGA Reactor

A. Festinesi, R. Massarf, R. Rosd 3, G. Sangiwann?, E. Santord, L. Storell?,

! ENEA - CasaccidResearclCenter Roma- Italy

2 Universityof Roma’La Sapienza® Italy

3 COSTAction 524 Managemen€ommittee

The developedsystemis intendedfor useof a collimatedthermalneutronbeamwith a flux of about10° n/cn?s. The systemworkswith a cooled

CCD (192x165pxIs) andanintensifierfor a light from NE426scintillator with traditionaloptical coupling. A fine mechanicategulationsystem
allows anaccurategositioningof thetomographerensuringalsothealignmentof CCD arraywith therotationandtranslatioraxis. Theacquisition
of 200 projectionds carriedoutin about30 min with a reconstructiorime (40 min max)dependingn reconstructioimatrix order Radiography
andtomographyof significantobjectsareillustrated. The reconstructioralgorithm,including spatialandtemporalunhomogeneitgorrectionsand

filters, wastestedwith goodresults by projectionsuntil to 512x512pxIs.

T-80 Measurementof very small hydrogencontentin materials by measuringthe incoherent neutron scattering

Y N Choi', V T Em', V A Somenkv?, V P Glazkov?, CH Lee',

1 HANARO Center KoreaAtomic Enegy Researclhinstitute, Taejeon305-600,Korea

2 Kurchtor Institute,Moscav, Russia

In theneutronscattering=xperimentstheincoherenscatteringcontritutesto the backgroundsignalswhich is anunwelcomingpropertyof matter
Among the nucleiof nature,hydrogennucleus(proton) hasremarkablylarge value of incoherenineutronscatteringcrossectiorwhich is mainly
dueto thespinincoherenceThereforevery smallamountof hydrogerin amaterialcouldbeanalysedy measuringheincoherenscatteringpf the
material. The hydrogencontentof ametalor semiconductois a matterof concerrandinterestbecausét canaffectsignificantlyto the physicalor
chemicalpropertieof materialghoughtheamountof hydrogeris very small. In this study theincoherenneutronscatteringINS) weremeasured
from the neutrondiffraction patternsobtainedusingthe high resolutionpowder diffractometeiinstalledin HANARO researchieactor The sensity
andaccurayg of themeasurementiere2 ppmand0.5 %, respectrely for the 1 hourmeasurementromthecalibrationcurve whichwasobtained
by measuringhe INS of artificial sampleqzircaloy + polyprophylendilms), the relative amountsof hydrogenin a few zircaloy samplesvere
estimatecandcomparedvith theresultfrom thechemicalanalysis.
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T-81 Living polynucleotidesformed by the spontaneousaggregationof dilaur oylphosphonucleosides.

P. Baglioni*, F. Baldelli Bombell*, D. Berti*, U. Keiderling

! Departmenbf Chemistry University of Florenceyia G. Capponi9, I-50121Florence]taly..

2 Hahn-Meitnesinstitut Berlin Glienicker StraRel00 D-14109Berlin.

Theaggreationalpropertieof phosphatidylnucleosidelpids bearinganucleosidenoietyontheir polarheadwith variousagyl chainlengths are
a currentsubjectof studyin our group. We have found that self-aggregationof phospholiponucleosideggggersmolecularrecognitionproperties
similar to thoseobsered in nucleic acidsbetweencomplementanpases.This contritution concernsa structuraland dynamicinvestigationof
dilaurgylphosphonucleosidaggr@atesin aqueousolutionsasa function of ionic strengthandsurfactantconcentrationA micellargrowth in the
axial directionto form wormlike aggr@atesis obsened asthe surfactantconcentrations increaseduntil the systemshav a distinctviscoelastic
behaior, thatsuggestshe presencef a polymerlike network. SANS andstaticlight scatteringallow inferring the structuralpropertiesof such
micellarnetworksbelon andaborve thethresholdconcentratiorof entanglementThewormlike aggreatesarecharacterizeéh termsof persistence
lengthandoverall molarmasswhile the micellarnetwork canbe describedy its meshsize.

T-82 Hindered protein dynamicsin the presenceof a cryoprotecting agent

I. Kbper, M.-C. Bellissent-Funél, W. Petry?,

! LaboratoireleonBrillouin, CEA-SaclayF-91191Gif-sur-Yvette

2 Physikdepartmerf13, TU-MiinchenD-85747Garching

Thedisaccharidérehalosas awidely spreachioprotectingmoleculewith aremarkablyhigh efficiengy. It is foundin anumberof cells,organisms
andbiomoleculeswho cansurvive conditionsof extremedroughtor low temperature.Evenif the protective effect is alreadyusedin food and
pharmaceuticaindustry the protectve mechanism®n a molecularlength scalestill remainunclear The C-Phycoganin is a small protein,
extractedfrom cyanobacterialts structureis knowvn at a goodresolution. Recentlydynamicsof this proteinin hydratedpowdersaswell asin
solutionhasbeenstudiedby quasielastimeutronscatteringandMD Simulations.We studythe influenceof trehaloseon theinternaldynamicsof
this protein. Usingdifferentneutronscatteringechniquesve cover atime rangefrom few pico- upto severalnanosecond<videncefor aslowing
down of proteinmovementshasbeenfound.

T-83 Supercooledwater in plant cell walls — Structur e and dynamicsof water adsorbedto cellulose

C.Czihak?3, M. Miiller*, H. Schobet, T. Seydel, G. Vogl®?,

! Institut fir Materialphysik Universitat Wien, Strudihofgassd,A—1090Wien, Austria

2 |nstitut Laue—Langein, B.P. 156,F-38042GrenobleCede9, France

3 Hahn—MeitnetInstitut, Glienicker Str. 100,D-14109Berlin, Germary

4 Institut fur Experimentellaind AngevandtePhysik, UniversittKiel, D-24098Kiel, Germary

Plantscansurvive at temperaturebelav 0° C if they canpreventice crystalformationin cellsandcell walls. We could shav thatthe suppression
of crystallineice is aninherentpropertyof celluloseasthe main constituenof plantcell walls: In inelasticneutronscatteringINS) experiments
it wasproventhatartificial amorphouselluloseis a modelsystemfor disorderedand,therefore wateraccessibleegionsof plantcell walls [1].
A combinedquasielastimeutronscattering(QNS) and neutrondiffraction study of wateradsorbedo amorphouscellulose[2] revealeda fast
(picoseconddynamicsof watermoleculesfar belon the melting point of bulk water At lower temperaturesthis supercooleddsorbedvater
graduallyfreezeso an amorphougpolymorphof ice with resemblancéo low—densityamorphousce. [1] M. Muller et al., MacromoleculeS83,
1834-184(Q(2000)[2] C. Czihaketal., Journalde PhysiqudV — Proceeding40, 199-202(2000)

T-84 The Role of PicosecondFluctuations for Activity and Stability in Proteins

J.Fitter', R.E.Lechnef, N.A. Denchet,

! Fz Julich

2 HMI Berlin

3 TU Darmstadt

The importanceof equilibrium fluctuationsin proteinsis evident from very basicprinciples: at low temperaturesr in a very dry state,thermal
equilibriumfluctuationsare stronglyreduced.Undertheseconditionsproteinsarenot operatve or the reactionsareslowed dowvn drastically On
the otherhand,in naturebiomoleculeshave shavn to be very successfuin adaptingto extreme ervironmentalconditions, like high tempera-
tures(thermophilicorganisms). Therefore for proteinsthermalequilibrium fluctuationsplay a crucial role for the balancednterplay between
structuralflexibility (requiredfor a properfunction)andrigidity (preservinghe specificanduniquefold) of proteinstructures We have receved
insightsin the function-dynamicsandthe stability-dynamicgelationsby applyingincoherenneutronscatteringto the light-driven protonpump
bacteriorhodopsiandto two alpha-amylasesomingfrom mesophilicandthermophilicorganisms.

T-85 Determination of Structural Parametersand Hydration of Unilamellar Vesiclesby Neutron Scattering Using a Novel Method
G.Klose!, H. Schmiedél, P. Jorchet, M. Kiselov?,

LInst. of Exp. Physics, University Leipzig, Linnéstr5, 04103Leipzig

2 FrankLaboratoryof NerutronPhysics JINR, Dubna,141980MoscouRegion, Russia

A novel methodof evaluatingSANS cunesis presentedvhich allows for thefirst time to determinein a straightforvard mannersimultaneously
the internalgeometryand hydrationof singlebilayersin unilamellarvesiclesat high waterexcess. Threeindependenstructuralparametersre
directly obtainedby fitting the scatteringcurve in theg-rangefrom 0.06nm ™! to 3.82nm™!. The potentialitiesof themethodaredemonstratetly
elucidatingstructuralandhydrationalparametersf mixed unilamellarPOPC/C12E4ndPOPC/C12E3Glywesicles.
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T-86 Structur e and Reactionsof Proteinsat Interfaces

J.White', S.Holt?, D. Mc Gillivray?,

! ResearcISchoolof Chemistry AustralianNationalUniversity

2 RutherfordAppletonLaboratory Didcot, UK

3 PhysicalandTheoreticalChemistryLaboratory University of Oxford, UK

Proteinsbehae as surfactantsand thereforeadsorbat the air water and other interfaces. This paperdescribeghe use of x-ray and neutron
reflectometrytogetherto determinestructureandfollow the reactvity of proteinsat interfaces. Becauseof the differentcontrastinvolved, the
two techniquesrequite complementarnandshouldaiwaysbe usedtogethemwherepossible.In additionthe x-ray methodhasthe possibility of a
time resolutionwhich may extendto milliseconds.We arecurrentlydevelopinga "millisecondreflectometeriwith this capabilityat a synchrotron
source. The lecturewill describethe propertiesof myoglobinat the air/waterinterfaceandalsoof a shorthighly surfaceactve peptidederived
from myoglobin. In this casethereis "incipient denaturation'dueto the unbalancingorcesat the interface. Complementangxperimentswvhere
this tendeny is greatlyreducedn b lactoglohulin in of its geneticvariantswill be describedaswell aspreliminaryexperimentson the reactvity

of b lactoglolulin andk caseinmatinterfaces.

T-87 The Interaction of the synthetic Peptide NK2 with Modell Membranes

R. Willumeit®, F. Forstef, S.Funarf, Th. Haus$, S.Hub&, M. Krusé, J. AndréZ,

! GKSSResearciCenter Max-Planck-Str, 21502Geesthacht

2 University of Hamhurg, Martin-LutherKing-Pl. 6, 20146Hamhburg

3 University of Rostock,c/o HASYLAB/DESY, Notkestr85, 22603Hamurg

4 Hahn-Meitnerinstitute, Glienicker Str. 100,14109Berlin

Antibacterialpeptidesarewidely abundantin nature. They canbe foundin insects(cecropines)amphibiangdmagainins)andalsoin mammals
(defensins) Thosepeptidesarerelatively smallandbuild up by 20 - 35 aminoacidresiduesUsuallythey areamphipathianolecules Contraryto

classicahlntibioticswhich effectis basedipontheinteractionwith bacterialenzymespeptideantibioticsdestry thebacteriaimembrangurelyby

physicalinteraction.Enzymesarenot neededn this case.This physicalmechanisnof destructiormakespeptideantibioticsespeciallyinteresting
for drugdesign.In this work we presenfirst resultsof theinteractionof a syntheticpeptide(NK2), derived from NK-lysin, aantibacteriapeptide
foundin porcineNK-cells, with modellmembranesystems.

T-88 Interaction of Water with Protein ResistentSelf-AssemblingMonolayers: Neutron Reflectivity Measurementsof Water Density in
the Inter phaseRegion

D. Schwendéd, T. Hayasht, R. SteitZ, R. Dahint, J. Pippet, A. J. Pertsitt, M. Grunzé,

! AngewandtePhysikalischeChemie Universitit Heidelbeg

2 BENSC,Hahn-Meitnesinstitut, Berlin, andlwanN. Stranskilnstitut, TechnischeJniversitt Berlin

Poly- and oligo(ethyleneglycol) (PEG and OEG) deriatives are known to exhibit outstandingprotein resistance.While the inertnessof PEG
hasbeenexplainedby stericrepulsion,the protein resistanceof OEG hasbeenrelatedto its molecularconformation: whereashe helical and
amorphougonformersareinert, the planarall-transconformerdoesadsorbprotein. It hasbeensupposedhatthe proteinresistancef OEG stems
from its ability to form aninterphasewvaterlayerwhich preventsthe surfacefrom directcontactwith protein. Neutronreflectvity measurements
onamorphousproteinresistanmethoxytri(ethyleneglycol) undecanthiolatself-assemblethonolayer{SAMs) in contactwith deuterateavater
in factrevealthe presencef anextended(~5 nm thick) waterinterphaseavith a noticeablyreduceddensity(~ 85-90%bulk waterdensity). This
experimentakesultis in agreementvith GrandcanonicaMonte Carlo simulationsof waternext to the SAM surface.
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T-89 Resultsand Relationsin Cuprate Superconductors

K. A. Miller',

! Physicdnstitute, University of Zurich, CH-8057Zurich, Switzerland

Recentexperimentsandtheorieshave adwancedthe fundamentatinderstandingf the copperoxidesuperconductorsonsiderablyAs anintroduc-
tion, resultsfrom a numberof groupswill be reviewed. Datafrom inelasticneutronscatteringand photoemissiorunderlinethe basicvibronic
charactenf the CuQ, planarsystem.Furthermorenelasticneutronscatteringhasrevealedhugeoxygen-andcopperisotopeeffectsat the stripe
formationtemperaturd ™, which areunderstoody the samevibronic concept.A modelfor Jahn-Eller bipolaronsproperlyreflectsthe phonon
anomaliesobsered by inelasticneutronscattering EXAFS, electronparamagneticesonanc€EPR),and otherimportantexperimentaffindings
regardingthe superconductingransitiontemperaturel .. Anotherquantitatve modelin which the planarandout of planeelectronicbandsare
coupledvia rotationaltilting modesyieldstheisotopeeffectson T* andits dopingdependencendis supportedy the quantitatve understanding
of thefastEPRrelaxationobsered.

T-90 Lattice and ChargeEffectsin High-Temperature Superconductors

T. Egamti,

! Departmenbf MaterialsScienceandEngineeringUniversity of Pennsylania,PhiladelphiaPA 19104,USA
Phononsaregenerallyconsideredo be irrelevant, or even harmful, to high-temperatursuperconductity (HTSC).However, therearea number
of indicationsthat phononsare playing someactie role in the HTSC phenomenon.Our inelasticnheutronscatteringmeasurementen single
crystalsof YBay;CuzOs+, (YBCO) supportthis view. The measurementwere madeusingthe triple-axis-spectrometeat the HFIR of the Oak
RidgeNL, aswell asthe TOF spectrometethe ISIS of the Rutherford-AppletorLab. We foundthatthe Cu-O bond-stretchind. O modeshawvs
anomalougiependencen compositionandtemperature Sincethe changein the Cu-O distanceinduceschage transferbetweenCu and O, the
electron-phonotinteractionis strongfor this mode. The resultssuggesthat the short-rangedynamiccell-doubling,perhapshy CDW, existsin
the HTSC phase.If the e-pcouplingis highly directionalthe phononmechanismmay not bein conflict with the spin mechanisnfor the d-wave
superconductity. It is likely thatthe phonongplay a critical rolein the HTSC phenomenon.

T-91 Search for chargefluctuation effectsin the phononsof YBazCuz O,

L. Pintscheius!'2?, W. Reichardt, M. Klaese?, T. Wolf?,

! Forschungszentruidarlsruhe Institut filr Festidrperphysik POBox 2640,D-76021Karlsruhe Germary

2 Laboratoirel eonBrillouin, CEA Saclay F-91191Gif-sur-YvetteCede, France

3 Forschungszentrumdarlsruhe Institut fur Technischd”hysik,POBox 3640,D-76021Karlsruhe Germany

Extensve inelasticneutronscatteringexperimentshave beenperformedon the high-T. compoundYBa;Cus Os.¢ (O6.6)andtheinsulatingrefer
encecompoundYBazCus Og 2 to look for phononanomaliespossiblyrelatedto dynamicchage stripeorder Pronouncedinomalieshave been
obseredin thebondstretchingvibrationsof O6.6but it seemdlifficult to reconciletheseanomalieswith the currentpictureof chagestripeorder
Ontheotherhand,noanomalougeatureshave beenfoundin thebondbendingvibrationsof 06.6in contrasto whathasbeenadwocatedby Mook
andco-workers(Nature401,145(1999)andNature404,729(2000)).

T-92 Spin fluctuations of in high-T. cuprates; crossover fr om static charge stripesto dynamical spin density waves

K. Yamada

! Intitute for ChemicalResearchiKyoto University

| presenta brief review on the spatial spin/chage fluctuationsin high-T, cuprates. In the hole-doped2-1-4 compoundshe fluctuationsare
incommensuratat low frequencieor temperaturesinlessthe dopedcarriersaretightly trappednearthe dopantsitesasin the caseof Li-doped
LaxCu(Li)O4. Theg-vectorof the spinmodulationdepend®n boththe crystalstructureandelectrontransfer In theinsulatingphaseof Sr-doped
La,CuOy(LSCO) the g-vectoris alongthe diagonaldirectionto the Cu-O squareattice. Onedimensionakpin modulationon the CuG; planes
strongly suggestsn existenceof staticchagge stripesstabilizedby a particularbuckling of CuO, planes.On enteringinto the superconducting
phasea dramaticchangen theg-vectoroccursfrom thediagonalto paralleldirection. However, evenin thesuperconductinghaseanothettype of
CuG; buckling playsanimportantrole for the stability of chage stripes.Suchincommensuratspinfluctuationsdependon boththefrequeng and
temperatureln underdoped Ba; Cus O+, compoundsncommensuratspinfluctuationsatlow enegiesmeigeinto commensuratenesattheso-
calledresonancenepy with increasinghefrequeng. Ontheotherhand,adifferenttypeof incommensurate-commensuratesseeris obsered
in LSCOsystemwherenowell-definedresonancenegy is sofar defined.In the Conference would lik e to discussa simpleinterpretatiorof spin
fluctuationsrevealingsuchstrongsystemdependence.

T-93 Isotopeeffectson the pseudogapin high-temperature superconductorsstudied by inelastic neutron scattering

D RubioTemprand, J Mesot, S Jansseh K Condet, A Furref, A Sololov?, V Trouna?, S M Kazalov®, J Karpinskf, H Mutka®, K A
Miiller®,

! Laboratoryfor NeutronScattering ETH ZurichandPSI,CH-5232Villigen PSI, Switzerland

2 Petersbrg NuclearPhysicsinsitute,Gatchinal88350,Russia

3 Laboratoryfor Solid StatePhysics ETH Zurich, CH-8093Zurich, Switzerland

4 InstituteLaue-Langein, B. P. 156,F-38042GrenobleCede, France

5 Physicsinstitute,University of Zurich, CH-8057Zurich, Switzerland

Isotopeeffects,i.e. 20 vs 10 and®®0 vs #3Cu, on the relaxationrate of crystal-fieldtransitionsin the slightly underdopechigh-temperature
superconductoHoBa, Cus Og have beenstudiedby meansof neutroncrystal-fieldspectroscop Both substitutionsgive rise to relatively large
shiftsin the pseudogapemperaturd™*, beingAT* &~ 25and50K for copperandoxygensubstitutionrespectrely. Possibleexplanationsf such
effectsaswell astheir relationwith the pairingmechanisnwill be discussedAdditionalisotopeeffect experimentswhich arebeingperformedn
boththe YBa;Cus O, andLas—_, St, CuOs familiesandfrom which relevantinformationis expectedwill alsobepresented.
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T-94 Doping Dependenceof the Tetragonal-Orthorhombic PhaseTransition in the SuperconductingLas— ; Sr,CuO4+4 Compound
R.Gilardi', J. Stahr, F. Altorfer', N. Momond, M. Od&, J. Mesot,

! Laboratoryfor NeutronScattering Paul Scherreinstitute& ETH Zurich, CH-5232Villigen

% Deptof Physics HokkaidoUniversity, Sappord60-0810,Japan

The phasetransitionfrom tetragonako orthorhombicstructurein Laz—, Sr, CuOs14 (La214)hasbeenstudiedby meansof elasticandinelastic
neutronscattering.Both underdopedx=0.09)and overdoped(x=0.17)compound$ave beeninvestigated.From the temperaturelependencef
the superstructur@eaks,we areableto estimatethe critical exponentbeta,which is foundto increasewith increasingx. We alsoobsere that
the temperaturénterval over which the critical behaior appearso be valid is unusuallylarge and stronglydoping dependentThe temperature
dependencef the soft phononsassociatedo the phaseransitionhasalsobeenmeasured.

T-95 Anharmonic Lattice Dynamicsand Nonlinear Electron-PhononCoupling in new 40K Superconductor MgB»

T.Yildirim?!, O. Gulseren,

L NIST Centerfor NeutronResearch

We reportfirst-principlescalculationsof the electronicstructureandlattice dynamicsof MgB2[1]. We foundan excellentagreemenbetweerthe
calculatedohonondensityof stateswith the inelasticneutronscatteringneasurements[1]JFrozenphononcalculationsndicatethat the in-plane
boronphononsarevery anharmonicincreasingheharmonicmodeenegy by about25%. We alsocalculatedhedeformatiorenegy within frozen
phononapproactandfoundthattheanharmonidoronmodesstronglyandnon-linearlycoupleso the partially occupiecblanarboronsigmabands
nearthe Fermilevel. The very anharmonidn-planeB modesandtheir strongnon-linearelectron-phonortouplingsare essentiato explain the
high Tcin MgB. [1].([1]T. Yildirim etal, submittedto Science).
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T-96 Powder diffraction at advancedpulsedneutron sources:past, presentand futur e

P. Radaelli

! |SIS facility, RutherfordAppletonLaboratory Chilton, Didcot,Oxfordshire©X11 0QX, UK

Theoutlookfor powderdiffractionatthenew high-paver source§SNS,ESSandHIPAF-TOKAI) is extraordinarilybright. Pavderdiffractometers
at presenfpulsedsourcesare alreadycompetitve with steady-statenachinesandonecanexpectfurthergainsof 1-2 ordersof magnitudeat the
new facilities. Neverthelesspnecanalreadyidentify a few challengesFirst of all, thereis a generaldesireto broaderthe scopeof time-of-flight
powder diffraction towardstraditional reactortechniques.Secondly we will have to adaptto a new target-moderatofandscapein which truly
sharpcold moderatorarenotablyabsentThirdly, wewill haveto completetheevolutionfrom theoriginal suiteof instrumentdesignslevelopedin
thelate seventiesto anew generatiorof machinesnatchingthe technologyof the new millennium. The characteristicef thenen sourcesandnewv
technologyseemto favor instrumentswith relatively narrav single-framebandwidthandvery large detectorcoverage.In this respectnenly built
instrumentsuchasGEM at SIS represena very importantsteppingstonetowardsfuture machinesaswell asdeliveringnow unprecedentedata
collectionspeedandaccurag. We will describethe successeandchallengesve encounteredn commissioningsEM, andhow this experience
maybe of helpin shapingthe future of neutronpowder diffraction.

T-97 High-position resolutionscintillation neutronimaging detector by crossed-fiberreadoutwith novel centroid finding method

M. Katagirit, K. Toh2, K. Sakasdi, M. Matsubayashi, A. Birumacht, T. Nakamur&2?, H. TakahasHi, M. Nakazava?,

! AdvanceScienceResearciCenter JapanAtomic Enegy Researchnstitute

2 Departmenbf QuantumEngineeringand SystemScienceUniversity of Tokyo

Aiming to high-positionresolutionneutronimaging,anovel centroidfinding methodwasproposedor ascintillationneutronmagingdetectomith
the crossed-fibereadout.Crossedvavelengthshifting fibersarearrangedn andunderthe detector Luminescencegeneratedn the detectorare
emittedanddetectedy severalfiberssurroundingo theincidentpoint. In the novel method the X andY positionof incidentneutronaredecided
by coincidenceof thecentersignalandbothneighboringsignals respectiely. By preliminaryexperimentausingaZnS:AgFLIF scintillationsheet
of 0.5mmthicknessandcrossedvavelengthshifting fibersof 0.5 mm diameteyit wasconfirmedthatthe positionresolutionis about0.5mm.

T-98 A novel large-area, low-pressue detector with high position and time-of-flight resolutionfor thermal neutron imaging

Ch. SchulZ, B. Gebaue, F.V. Levchanaski?, A. Nikiforov?, G. Richter', L.N. Balykov', V.I. Shashkifi, A.Yu. Klimov?, V.V. Rogo/®,

! Hahn-Meitnetinstitut, Berlin, Germay

2 FrankLaboratoryof NeutronPhysics JINR, Dubna,Russia

3 Institutefor Physicsof MicrostructuresRAS, Nizhny Novgorod,Russia

Thepulsedhigh-fluxneutronsourceESS,in synegy with advancedocusingneutronopticsandspectrometersyill requirenovel imagingdetectors
with betterresolutionsand fasterresponsenecessaryor exploiting the improved beamemittang, flux densityandtime structure. As a first
generatiorof very high resolutionandfastgasdetectorautilising composite'®” Gd/Cslfoil corverters,at HMI novel robustlarge-areanultilayer
micro-stripgaschambei(MSGC) detectorsaarebeingdevelopedwhich areoptimisedfor alow-pressurawo-stagegasamplificationmode. In the
presentontribution the read-outanddataacquisitionsystemis discussedn conjunctionwith the signalpropertiesof the hybrid MSGC detector
All signalsarefed into 8-channemultihit TDC chips(120 ps LSB) of the F1 type,locatedon the PCl boardsof the DAQ system.By meansof
the DSPthedataof the four registeredcoordinates</Y/T OF/PHarecalibratedandtransformednlineinto 2D spectravhich canbe accumulated
in the HM andmonitoredvia the PC. Furthermorethe optimisationof the compositefoil corverterwill be presented The numberof secondary
electronemittedby fastelectrondrom columnarCsl layersis measuredby meanf anelectronspectrometer

T-99 Possibilitiesfor Novel Polarized PulsedNeutron Instrumentation Basedon the TOF Spin ResonanceEnergy Filter

AA. Parizzi">?, W.T. Le€?, F. Klos€,

! ElectricalEngineeringDepartmentFederalUniversity of Rio Grandedo Sul, Brazil

2 SpallationNeutronSource OakRidgeNationalLaboratory

We presenta new approachfor dynamicenenpy filtering of neutronssuitablefor time-of-flight experimentsat spallationneutronsources.The
methodutilizespolarizedneutronsandis basedn a Drabkin-typespinresonanceneny filter. Thedevice consistof a polarizer/analyzesystem,
an enepgy-selectve spin flipper andfastelectroniccontrols. The latter allow rapid tuning of the selectecheutronenegy and bandwidth,which
overcomedimitationsin otherenegy filtering deviceslike choppersor monochromatingrystals.In our contribution we will discusgpossibilities
for usingthe spinresonatoii) asa generalresolutiontuning device, i) asa pulsetailoringdevice for cold coupledmoderatorsiii) as/2 flipper
anddynamicphaseshifterin TOF spinechoinstrumentsandiv) asa dynamicenegy selector/analyzen anovel inelasticspectrometer

T-100 Newmultiplexing conceptsto enhancethe efficiencyof useof pulsedsources.

F Mezei%, M Russind, O Russina,

! Hahn-Meitnetinstitute Berlin GmbH, Glienicker Str.100,14109Berlin, Germary

% Los AlamosNationalLaboratory LANSCE, Los Alamos,NM 87545,USA

Pulsedspallationsourcesffer high peakfluxesandarewell adaptedor time-of-flight techniquesHowever, the efficient useof theseadwantages
is oftenhamperedn specificapplicationsy not optimal sourcepulserepetitionrateandby contradictoryrequirement®n wavelengthbandwidth
andresolution.We will discussthe new instrumentdesignconceptRepetitionRateMultiplication (RRM) and WavelengthFrameMultiplication
(WFM), which allow usto largely overcomethesedisadwantages.ln RRM time-of-flight spectroscop several pulseswith several wavelengths
impingeon the samplewithin eachsourceframe. WFM offers a possibilityto extendthe wavelengthbandof datacollectionbeyond usuallimits.
RRM is beingimplementedn the IN500 time-of-flight spectrometeprojectat LANSCE andit hasbeenexperimentallyemulatecbn spectrometer
NEAT at HMI. We will alsodiscussthe applicationof WFM in small anglescatteringand powder diffraction andthe designapproachwe have
developedfor the complex choppersystemsieededor methods.
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T-101 Anticipated Performanceof the SNSLiquids Reflectometer

JohnF. Anknet,

! SpallationNeutronSource Oak RidgeNationalLaboratory

Barringa monumentafailure of designexecutionor of performanceestimation the liquids reflectometeat the SNSwill provide unprecedented
capabilitiesfor the study of liquid and solid surfaces. Designof the instrumentis well undervay and procuremenbf component$asbegun.
Neutronsfrom a coupled20-K supercriticahydrogenmoderatomwill bedeliveredvia a multi-channelupermirrotbenderandtaperedyuideonto
eithera horizontalor tilted samplesurface. Collimating slits selectthe beamincidentanglefrom a 0-7° vertical intensity distribution provided
by the optics. Bandwidthchoppersand frame-averlap mirrors definea userselected3.75A-wide wavelengthbandout of a 1.753-13.58usable
wavelengthrange. The usercan collect datausing eithera 1-mn?-resolutiontwo-dimensionaposition-sensitie detectoror a single *He tube.
With the SNSrunningat2 MW, theinstrumentwill beableto accumulatea completespeculareflectivity scanfrom D2O (R<10™ 7, Q>0.5,&’1)
in lessthan10 minutes. By tilting a solid surface,a userwill be ableto measurespeculameflectvitesR 2x107'° (Q>1.5 ,&‘1) from large
samplesn lessthanthreehours.Rapiddata-collectiortimesmayalsobe expectedfor off speculaandgrazing-incidenSANS measurementaVe
will describethe calculationsunderlyingour designchoicesandperformancestimatesandreporton constructiorprogress.

T-102 Comparison of Bragg-EdgeNeutron Spectroscopyat ISIS and LANSCE

J.R. Santistebah L. Edwardg, H. G. Priesmger?, S. VogeP,

! Dept. of MaterialsEngineeringgThe OpenUniversity, , Milton Keynes,UK

% Institutefor ExperimentahndApplied Physics Christian-Albrechts-Uniersity, Kiel, Germary

3 LANSCE, Los AlamosNationalLaboratory Los Alamos,NM, USA

TheBraggedgesappearingn theneutrontransmissiorspectraof apolycrystallinematerialrepresenits coherent-scatteringsponsat20 = 180.
Structuralinformation such as texture, phasecontentor strain may be derived from the intensity and position of theseedges. Transmission
diffractometersave beenrecentlydevelopedat both LANSCE andISIS andusedfor studyingthe dynamicsof phaseransformationsandstrain
imaging respectrely. The incidentneutronspectravary dueto the different neutronmoderatorsand flight pathsusedin the two instruments.
Complimentaryapproachefave alsobeentaken to dataanalysis(c.f. Rietveld vs. Pawley). This paperreportsa comparatie studyof the two
instrumentsandtheir software obtainedusinga portableloadingrig to measurestrainin the samewell characterisedteelsample. The relative
adwantage®f eachinstrumentandits softwareareanalysedanddescribed.
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T-103 DegeneracyBreaking In The Frustrated Pyrochlore Antiferr omagnet

S.T. Bramwell', J.D.M. Champion, T. Fennelf, J.S.Gardne?, M..J Harris!, PC.W. Holdsworth®, D. McK. Pauf, A.S. Wills”, R. Smith?, G.

Balakrishnaf,

! University College London,Departmenbf Chemistry LondonWC1H 0AJ, U.K.

2 TheRoyal Institution of GreatBritain, LondonW1S4BS,U K.

3 NationalResearcIiCouncil, NeutronProgramfor MateialsResearchChalk River, ON K0J 1J0,Canada

4 RutherfordAppletonLab, ISIS Facil,ity, Didcot OX11 0QX, Oxon,U.K.

5 Laboratoirede Physige FcoleNormaleSuperieurefF-69364Lyon 07, France.

6 University of Warwick, Departmenbf Physics Coventry CV4 7AL, U K.

7 Institut Max von Laue- Paul Langevin, F-38042GrenobleCedex 09, France.

Whatis the groundstateof the pyrochlorelattice antiferromagnet?n 1979Villain amguedthatit shouldbe a highly frustrated’spin liquid” state
but suggestedhat dipolar interactionsor thermalfluctuationsmight breakthis degenerag andrestoremagneticorder Our neutronscattering
experimentson the aimostideal model materials'®°Gd, TioO; (a Heisenbey system)andEr, TioO7 (an XY system)have now provided a clear
answetto thisthirty yearold question.For Gd Ti. O~ thedipolarcouplinginducespartialorderthatis selectedrom analmostdegeneratenanifold

of statesFor Er, Ti»O7, ontheotherhand,onefindsmagneticorderstabilisedby spinfluctuationghatdrive the systemcloseto a quantuncritical

point, Theseresultsprovide aninterestingcontrasto the reportedbehaiour of the pyrochlorelattice materialsCs(NiCr)F and(Y,Sc)Mre which

bothshaw spinfreezingin the presencef quencheadhemicaldisorder

T-104 Magnetic correlationsin the Neeland spin liquid phaseof a geometrically frustrated magnetZnCr ;04

S.-H.Le€', G. Gasparuic?, C. Broholn?, W. Ratcliff®, T.H. Kim3, S-W. Cheond,

! Nationallnstituteof StandardsndTechnology

2 JohnsHopkinsUniversity

3 RutgersUniversity

A spin-Peierls-lile phasdransitionhasrecentlybeenreportedn thegeometricallyfrustratednagnet ZnCr, Oy, in which magneticCr®* ionsform
anetwork of cornersharingtetrahedrd1]. ZnCr,O, undegoesa first orderphasetransitionat 7., = 12.5 K from cubicandparamagnetiinto a
tetragonabindNeel phase A local spinresonancat around4.5 meV developsabruptlyin the Neelphase.We reportinelasticneutronscattering
measurementsn single crystalsof ZnCr,O4. Both the Neelandthe spinliquid phasehave strongdynamicalspin fluctuationsat the Brillouin
zoneboundaries.Eventhoughtheir characteristienegiesaredifferent, the structurefactorassociatedvith spinfluctuationsin the two phases
have the samewave vectordependenceSuchlocal spinfluctuationsmay be genericin geometricallyfrustratedmagnetsandkey to understanding
the physicsof geometricafrustration. The measurementsereperformedon singlecrystalswith a total weightof only 200mg. They weremade
possibleby the intensecold neutronat NIST, andthe horizontallyfocusingmulticrystal analyzerandthe position-sensitie detectoron the cold
neutrontriple axisspectrometeSPINS.[1] S.-H.Lee,C. Broholm, T.H. Kim, W. Ratcliff Il, andS-W. CheongPhys.Rev. Lett. 84,3718(2000).

T-105 Directevidenceof spin frustration in fcc antiferr omagnetNiS,

M. Matsuurd’?, H. Hiraka?, Y. Endolt, K. Hirota®, K. Yamada4,

! CREST

2 Institutefor MaterialsResearchJohokuUniversity

3 Departmenbf Physics TohokuUniversity

4 Instituteof ChemicalResearchiKyoto University

NiS; is well known Mott insulatorwith anomalousantiferromagnef{AF) long-rangeorder (LRO); which is coexistenceof type | (Qar=(1,0,0),
Tn1 = 40 K) andtypell (QM:(é,%,%), Tn2 = 30 K). Extensve neutronscatteringstudiesrevealedthat paramagnetisnm NiS. is governed
by a geometricalspin frustrationeffect that createghe magneticdiffuse scatteringextendson the fcc zoneboundarycontinuously The diffuse
scatteringexistsevenat 300K (7.5T~1). Thenthediffusescatteringdisappearsapidly belov T associatedvith atiny crystaldistortion. We
alsoobseredaclearenegy gapbesideghelow enegy spin-wave excitationwell belov 30K.

T-106 Non-classicalspin configurations in a kagome basedfrustrated antiferr omagnet: analysisof dynamic disorder by the Reverse
Monte-Carlo method
C.Mondelli, A. Mellerggard?, H. Mutka', C. Payer?, R. McGreary?,

LILL, B.P. 156,F-38042GrenobleCede 9, France

2 NFL Studsvik,S-61182 Nykoping, Sweden

3 Institut desMateriauxde Nantes B.P. 32229 F-44322 NantesCede 3, France

Local configurationswith null total momentareexpectedto be the hallmarkof geometricallyfrustratedantiferromagnetsWe have attemptecan
experimentalverification of suchideasin the SrCry,Gay 29,019 (SCGO)compound,usingthe reverseMonte-Carlo(RMC) analysis,recently
adaptedo theinvestigationof the magneticcorrelationsstartingfrom total scatteringpowvder data. The microscopicspin configurationsobtained
by RMC wereusedfor calculationof the spinnematiccorrelationfunction proposedo be of importancefor classicakpinson the kagomeattice.
In thelow temperatur@angeour analysisshavs a strongdeviation from the behaiour of classicalspinson the SCGOlattice obtainedwith our
standardvionte-Carlosimulations.Moreover, in this temperatur@angethe spindynamicsshavs scalingtypical of a disordercontrolledquantum
critical regime.
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T-107 Dynamic scalingin spin glasses NSE resultsand theory

C.Pappa$, F. Mezet', G. Ehlerd:?, |.A. Campbelt,

1 HMI, Berlin, Glienickerstr 100,14109Berlin, Germary

2 ILL, 38042GrenobleCede 9, France

3 LaboratoiredesVerres,University of Montpellier, France

Dynamicsis thekey to the understandingf glassytransitions.For spinglassesnearlyNSEmeasuremernn 1979[1] shavedthattherelaxation
is very non-ponentialin the spinglassphasebut alsowell above theglasstemperaturd 4. Theseresultsstronglyinfluencedsubsequerthinking
andexperimentson glassydynamicsbut spin glasseave beenneglected. A detailedanalysisof s(Q,t)in the spinglasssystemAuFe 14% and
arevisited analysisof the early NSE dataon CuMn 5% [1] shawv thatat T, the autocorrelatiorfunctiondecaysast™*, with x~0.12,in excellent
agreementvith thepredictionsof dynamicscaling.Above T,, s(Q,t)is thendescribedy the Ogielskiform t~exp(-(t/t,)?). Theseresultscompare
directly with the predictionsof large scalenumericalsimulationsin spinglasse$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

G Ehlerd, H Casaltd, R Lechnef, H Maletta,

! Institut Laue-Langein, BP 156,38042GrenobleCede, France

2 Hahn-Meitnefinstitut Berlin, Glienicker Str. 100,14109Berlin, Germary

We have studiedthe dynamicsof Tb spinsin the intermetalliccompoundmboxTbNiAl in the paramagneti¢pm) and orderedantiferromagnetic
(afm) phasedy meanof neutrontime-of-flightandspin-echspectroscop TbNiAl is afrustratedantiferromagnetl’y = 47 K). In theafmphase
bothregularlong-rangeorderedTb spinsaswell asfrustratedTb spinsexist (the latter have a reducednoment). The quasielastieneasurements
shav thatin the orderedphasethe frustratedmomentsrelax on a time scaleof 0.01nsto 0.1 ns. Their auto-correlatiorfunction I(q,t) is g-
independen&ndexponentialin time. Below Ty, in thespin-echdimewindow I(g, t) reaches plateauabore zero,while above T'y therelaxation
is complete(the correlationfunction convergesto zero).
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T-109 Structur e and dynamicsof giant wormlik e micellesand their reversionto globular micellesat high salt concentrations

L. Magid', Z. Li', P Butle’, N. Rosa/®,

! ChemistryDept,Univ. of Tennesseélnoxville, TN 37996-1600JSA

% Solid StateDivision, Oak RidgeNationalLaboratory OakRidge, TN 37831-6393

3 NIST Centerfor NeutronResearchNIST, Gaithershirg, MD 20899-8562

Micellar morphologyin aqueousnicellarsolutionsof cationicsurfactantsuchascetyltrimethylammoniunfCTAX) canbemanipulatedy chang-
ing the counterionsX-. Somecounterionghatpenetrateéhe micellarinterface,especiallysubstitutecthloro-andhydroxybenzoatealicylates)
andtosylate producevery large, semi-flexible wormlike micelles. Furthermoreaddinghigh concentrationsf the counterionsodiumsalt(NaX)
to the solutioncausesgeversionto a globular micellar shapethis occursat an NaX concentratiorthatis counterion-specificThe alternatve, the
productionof a highly branchednicellar systemratherthandiscreteglobules,is not consistentwvith our scatteringdata. We have determinecby
SANSthecontourlengths persistencéengths(flexibility) andcross-sectionafdii of theworm-like micelles.Somearomaticcounterionsncrease
micellar flexibility; othersdecreasdt. In addition,for the caseof CTA 2,6-dichlorobenzoateye have usedmicellespreparedwith deuterated
counterionsandusedSANSwith externalcontrastvariationto determinethe role of counterionbindingin thereversionto globular micelles. We
have alsousedneutronspinecho(NSE) spectroscopto studythe dynamicsof thesediscreteglobular micelles.

T-110 Non-equilibrium studiesof polymers under flow

L. NoireZ, C. Pujolle!,

! Laboratoirel éonBrillouin (CEA-CNRS)

Recognitiorthatpolymersamayexhibit liquid crystallinepropertieslateshackonly 25years.Thefirst tailoredsidechainliquid crystallinepolymers
(SCLCPs)werethendiscoreredby insertinga spacelin betweerthe main-chainandlateralmesogengraftings.Much of the subsequentesearch
hassoughtto control the propertiesof thesetailored systemsandto understandhe couplingbetweerthe polymermain-chainandthe mesogen.
Thesematerialsarealsotechnologicallyinterestingbecausef their easeof processingHowever, their flow behaiour wasalmostnot explored.

They areexpectedo shav original rheologicabehaioursreflectingamixture of their polymericandmesomorphicharactersFor example,it was

commonlybelieved that the main-chain/mesogecouplingis a constantpotentialentirely definedby the molecularparameter$l]. We will here
prove experimentallythatthe shearflow actsonthis couplingpotential. This propertyis emphasiseth thenematicphasethe polymermain-chain
executesunderflow areorientatiorfrom perpendiculato parallelto the mesogerorientation.Finally, in theisotropicphasewe have discorered

thattheflow inducesthe appearancef a non-equilibriumnematicphasd2]. Theseshearinducedbehaiourswill bepresentedn theframeof an

experimentalapproactcouplingrheologyand SANS techniques[1] WangX.J., WarnerM., J. Phys. A, 20, 713(1987). [2] Pujolle-Robic,C.,

Noirez,L., Nature409(2001)167.

T-111 Time-resohed SANSinvestigationof a shearinduced lamellar-to-vesicletransition

J.Zipfel', P. Lindner*, F. Nettesheir, W. Richtering, U. Olssort,

! Institut Laue-Langein, 6 rue JulesHorowitz, F-38042Grenoble

2 Institut fir PhysikalischeChemie Universitt Kiel, Olshausenst?0, D-24098Kiel

3 PhysicalChemistryl, University of Lund, Box 124, SE-22100 Lund

Theinfluenceof shearon structureandorientationcomplex fluids hasattracteda greatdealof attentionin recentyears.Particularattention[1] has
beengivento lyotropic lamellarphasesvhich exhibit two interestingfeaturesundershear Oneis theflipping of alignedparallellamellaeandthe
secondconcernghe formationof multi-lamellarvesicles(MLVs). In this study[2] the mechanismandkineticsof a shearinducedformationof
multi-lamellarvesiclesn alyotropiclamellarphaseof C10E3(Triethylenglycol-deglether)wasinvestigatedy rheologyandtime resohedsmall
angleneutronandlight scattering(SANS, SALS). Startingfrom a well defined,macroscopicallyrientedlamellarphasethe transitionoccursin
two steps.First, thereis theformationof anintermediatestructureorientedin theflow directionwhich scatternly perpendiculato theflow. This
is compatiblewith long, multi-lamellartubuli. As shearis continued multilamellar sphericalvesiclesareformed.[1] Diat O., Nallet F. andRoux
D.,J.Phys.ll, 3(1993),1427.[2] J.Zipfel, F. NettesheimP. Lindner, T. Le, U. Olsson W. Richtering,Europhys Lett. 53 (2001),335.

T-112 Partial structur efactors in star polymer/colloid mixtur es

J.Stellbrink', J. Allgaier', D. Richter', A. Moussaid, A.B. Schofield?, W.C.K. Poor?, PN. Pusg?,

L Institut fiir FestldrperforschungForschungszentrudiilich, D-52425Jilich, Germary

% Dep. PhysicsandAstronomy Kings Building, Mayfield Road, The University of Edinkurg, Edinburgh EH9 3JZ,UK

Addition of polymerto colloidal suspensionsiducesan attractive partto the colloid pair potential,whichis of purely entropicorigin ("depletion
interaction”). We investigatedhe influenceof polymerbranchingby studyingmixturesof hardspherecolloids andstarpolymerswith increasing
armnumberf = 2 — 32, but constantR,. We found a pronounceceffect of branchingon the position of the gas/liquiddemixingtransition.
Using SANS we wereableto measureartial structurefactorsin starpolymer/colloidmixtures. Therelative distanceto the demixingtransitionis
reflectedn our scattering All experimentakesultsarein goodaggreementith recenttheoreticalcalculations.

T-113 Investigating Self-Assemblyand Metal Nanocluster Formation in AqueousDi-Block Copolymers Solutions

F. Lo Celsd, A. Triolo?, L. Bronsteirf, J. Zwanzige?, P. StrunZ, J.S.Lin*, L. Crapanzanb R. Triolo®,

! University of Palermo,Departmenbf PhysicalChemistryPalermo,ltaly

2 HMI-BENSC, Berlin, Germary

3 IndianaUniversity, ChemistryDepartmentBloomington,IN, USA

4 0akRidgeNationalLaboratory OakRidge, TN, USA

Self-assemblingropertiesof di-block copolymersin aqueoussolution can be exploited to obtain metal nanoparticlesstabledispersion. The

formationof metalnanoparticless obtainecby usingametalprecursocompoundhatis adsorbedo thehydrophobiamicellescore. Thenanosized
metalparticlesobtainedby meanof afastreducinghomogenousgent arethereforestabilizedin the micellecore. Thereductionrateof themetal

precursor size,shapeandthe centercenterdistanceof the nanoparticless controlledeitherby the chemicalnatureof the the solventandof the

block copolymersalongwith concentratiomndthermodynamiconditions.Resultawill beherepresentedor block copolymerslissohedin water

The SANS structuralinvestigationhasbeenperformedover differentmolecularweightsof both hydrophilic and hydrophobicblock, by varying

temperaturendconcentratiorof the copolymer going from randomcoil chainsto aggreates.We reportstructuralcharacterizatiomf Platinum
nanoparticleslispersedn differentblock copolymersystems.
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T-114 Neutron spectroscopyand QC modeling low fr equencyinternal vibrations m-xylene moleculeswith deuterated subunits

I. Natkanie¢:?, K. Holderna-Natkanie J. Kalus!, V.D. Khavryutchenk®, A. Pawlukojc’¢,

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia.

2 H. Niewodniczanskinstituteof NuclearPhysics31-342Krakow, Poland.

3 Instituteof Physics A. Mickiewicz University, 61-614PoznanPoland.

4 Instituteof PhysicsUniversity of Bayreuth,D-95440Bayreuth,Germary.

5 NationalAcademyof Scienceof Ukraine,03680Kyiv, Ukraine.

% Instituteof NuclearChemistryand Technology03-195Warsav, Poland

NeutroninelasticscatteringINS) investigation®f solid 1,3-methybenzene,.e. m-xylene-0y, m-(CHs)2Cs D4, andm-xylene-0, m-(CDs3)2CgH4,
wereperformedon the NERA spectrometeat the IBR-2 pulsedreactorof JINR in Dubnain the temperatureangefrom 10 to 100K. Theinflu-
enceof temperatur@andthe H-D isotopicexchangeon the INS spectramalke it possibleto do experimentalassignmentsomethe low frequeny
internalmodesof theinvestigatednolecule.Thus,theINS spectracanbe usedasatestof quantumchemistry(QC) modelingvibration spectreof
thesemolecules.The moleculargeometrywasoptimizedfor anisolatedmoleculeon the AM1 andPM3 semi-empiricalevels,andthe restricted
Hartree-fock level with the 6-31G" basisset. As a result,threesetsof vibrationalfrequenciesandtheir intensitiesin the INS spectrahave been
calculatedandcomparedvith the experimentaldata.In principle,a properassignmenof the low frequeny internalmodesof m-xylenemolecule
canbedoneusingary of thesethreemethodshowever a properfrequencie®f thesemodesin solid m-xyleneneedthe individual scalingfactors
or additionalfitting of theforcefield obtainedrom QC methodso the experimentaffrequencies.

T-115 The effectsof confinementon rotational tunneling

R.D. Dimed', D. A. Neumanh,

! Nationallnstituteof StandardsndTechnologyNIST Centerfor NeutronResearch

We have measuredhe effects of confinementon rotationaltunnel splitting using neutronbackscatteringpectroscop for two differentorganic
molecularsolidsat low temperaturemethyliodide and4-fluorotoluene Most of our work hasfocusedon methyliodide confinedto porousglass
diskswith porediametersangingfrom 2.5nmupto 20 nm. In bulk methyliodideatlow temperaturethetunnelpeaksappeaat+2.4 yeV. In the
largestpores,the tunnelpeaksshift to slightly higherenegy transferandbroaden.In additionto thesetunnelpeaks thereis an additionalbroad
spectralcomponentvhich we attribute to disorderedmethyl groupslocatedcloseto the porewalls. As the poresizedecreaseghetunnelpeaks
shift to higherenegy andbroaden At the smallesttonfinementengthscalesijn poresthatare2.5nmin diameterthereareno well-definedpeaks
andonly the diffusedisorderedspectralfeatureremains. Our preliminary measurementsn 4-fluorotolueneconfinedin 5.8 nm poresshav that
only abroadenedunnelingcomponentexistsatthe bulk tunnelingenegy (+18 peV) within thedynamicrangeof theinstrument.

T-116 Lattice dynamicsand methyl group rotation of dimethylacetylene(DMA)

O.Kirstein', M. Praget, S.F. Parker?, M. R. Johnso#,

! Forschungszentruiillich GmbH, Institut fiir Festlorperforschung2425Jilich, Germary

% |SIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, Oxon,0X11 0QX, England

3 InstituteLaue-Langein, 38402Grenoble Cede9, France

Onthebasisof therecentlydeterminedow temperaturerystalstructure[1] the lattice dynamicsof DMA (2-butyne)anda singleparticlemethyl
rotationalpotentialare calculatedusing Williams74 pair potentialparameter$2] within the modelof semirigidmolecules. Theagreemenbf ab-
initio calculationswith neutronspectraof the internal modesshaws the validity of this approach.In the regime of lattice modesthe existence
of threemethyllibrational bandswith significantdispersioncanexplain the measurediensityof stateq3]. The singleparticlelibrationalenegy
obtainedfor the rotationalpotentialfrom the Schiddingerequationof the methylrotor coincideswell with the meanlibrationalbandenegy. The
calculatedsingle particletunnellingfrequengy is only 33% lower thanobsered in experiment.[1] R. M. Ibberson M. PrageyActa Cryst. B51,
71-76(1995)[2] K. J.Tilly, B. Alefeld, Mol. Phys.36,387(1978)[3] D. Williams, Acta Cryst. A30, 71 (1974)

T-117 Symmetry breaking, pretansitional phenomenaand molecular disorder in an aperiodic molecular compositecrystal

B. Toudic', H. Le Lannt, F. Guillaume? R. Lechne?

!GMCM, UMR 6626auCNRS,Universi& de Rennes1Campusie BeaulieuF-35042RennesCede

2LPCM, UMR 5803auCNRS,Universi& deBordeauxl, 351 Coursdela LibérationF-33405TalenceCede

3BENSC,Hahn-Meitnernstitut, Glienicker Strassel 00,D-14109Berlin (Wannsee)

Incommensurateompositeare madeof at leasttwo interpenetratindatticeswith irrational periodicity in at leastonedirection. Thesecrystals
shav similaritieswith the well-known incommensuratelynodulatedcrystalsbut alsowith quasicrystalgessentiallythey are aperiodicby con-
structionanddo not have ary meanbasiclattice). All thesepropertiesare encounteredn the molecularseriesof inclusionalkanein urea. The
structuralinstabilitiespresentn thesecompoundsredescribedn termof symmetrybreakingin a superspacgndareaccompaniethy very strong
pretansitonaphenomena.Coherenteutronscatteringtogetherwith single crystal deuteriumNMR allows the analysisof the associatedtatic
anddynamicsusceptibility Incidenceof thesepretransitionaphenomenan the molecularalkanedisorderwill be discussed:onsideringboth
inelasticcoherenmneutronscatteringstudy of the moleculardiffuse scatteringandincoherenieutronscattering.Resultsconcerningohononsin
theseaperiodiccrystalswill alsobepresented.
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T-118 Interfacial Characteristics of Block Copolymerswith Various Ar chitecturesStudied by Neutron Reflectometry

Y. Matsushitd, N. Torikai?, A. Takand, M. Furuyd,

! Departmenbf Applied Chemistry Nagoya University, Nagoya, Japan

% NeutronScience_aboratory(KENS), KEK, TsukubaJapan

Microphase-separatédterfacesof I)styrene-d8-2-viglpyridine(DP)diblock,I)PDP triblock, [I1)DPD triblock copolymersand1V) a DP, graft
copolymer were investigatedby neutronrefrectivity measurementand were compared.The thin-film specimendor reflectivity measurements
were prepareddy spin-coatingon silicon wafers,andthenwere suficiently annealedat 433 K. NR measurementaere performedon CRISPof
ISIS Facility, UK and ARISA reflectometenewly installedat KENS. It wasfound by specularefrectionanalysisthatall the copolymershave
quitesimilar narrav interfacialthicknesse the strongsegregationregimeirrespectve of the chainconnectvity.

T-119 Neutron reflectionfrom foamfilms

T. Edertht, V. Bemerort, D. Follows!, R. K. Thomas,

! PhysicalandTheoreticalChemistrylaboratory SouthParksRoad,Oxford OX1 3QZ, UK

2 LPS, Départementle Physique EcoleNormaleSugerieure 24 rue Lhomond,75230Paris Cedex 05, France

The structureandstability of thin liquid films determineghe macroscopi@ropertiesof foams,andsuchfilms arealsocorvenientone-dimensional
modelsystemdor colloidal interactions.In this presentatiora thin-film balancefor simultaneousneasuremenf pressure/thicknessotherms
and neutronreflectvity of single foam lamellaeis described.The combinationof thesetwo techniquepermitsdeterminatiorof the structural
propertiesof thin liquid films in variousstatesof drainageand/orunderappliedpressureandusedin conjunctionwith isotopic substitutionto
changethe contrastof the film componentsthe methodcan provide previously inaccessiblaletailsaboutthe internal structureof foam films.
Resultsfrom studiesof surfactantandsurfactant-polyelectrolytsystemsare presentedandthe meritsof the methodin varioussituationswill be
discussed.

T-120 Temperature Induced Changesin Polyelectrolyte Films at the Solid-Liquid Interface

R. Steitz2, V. LeineP, K. Tauef, V. Khreno/?, R. v. Klitzing?,

! lwan-N.-Stranski-InstitufTU Berlin, D-10623Berlin, Germary

2 HMI, D-14109Berlin, Germary

3 ILL, F-38042GrenobleFrance

4 MPI f. Kolloid- und Grenzflichenforschund)-14424PotsdamGermary

Polyelectrolytemultilayers(film thickness20-50nm) werebuilt on top of silicon substratedy layerby-layerdepositionfrom aqueoussolutions
(A) from achagedhomo-polymerPDADMA C, andadiblock-copolymemvith athermosensitie PNIPAM block and(B) from two co-polymerof

oppositechage both containingNIPAM units. X-ray andneutronreflectiity experimentsevealedthattype A systemdormedthick andsmooth
films while type B systemspreparedunderidenticalconditions,shaved reducedilm thicknessandincreasedoughnessThermalbehaior and

subsequenstructuralchangesof the functionalizedfilms againstD»,O were investigatedoy neutronreflectometry The thermosensitie films

shaved a decreasén thicknessat elevatedtemperaturg> 30° C) while the referencesamplesgcomposedf thermo-insensitie polyelectrolytes
only, did not.

T-121 Interface and SurfaceFormation in Self-AssembledPolymer Multilay ers by Off-Specular Neutron Scattering

V. LauterPasyuk 2, H.J.Lauter, B. Topenerg®?, D. Schubeft, O. Nikono/3, A. Petrenk?, W. Petry, V. Aksena/?,

1 TU Miinchen PhysikDepartmenE13,D-85747Garching Germary

2 JINR, 141980Dubna,Russia

3|ILL, B.P156,F-38042 Grenoble France

4 PNPI, 188450 GatchinaRussia

% IFF, D-52425Julich, Germary

6 GKSS,D-21502GeesthachiGermary

Three- dimensionatreatmentof neutronspeculareflectionand off-specularscatteringwas developedand employed to studythe interfaceand
surfaceformationof symmetricpolystyrene-polybtylmethacrylateP (dS-b-nBMA)diblock copolymermultilayers. Investigationshave beenper
formedfor polymerswith differentmolecularweightof the constituenblockswith attentionfocusingon the lateralstructureof theinterfaceand
the surfaceof thefilm. Themajorfeaturesobseredin off-speculameutronscatteringarisefrom randomlydistributedislandsor holeson lamellar
films andtheinterfacial structure.Both arequantitatvely describedn termsof distortedwave Born approximationDWBA) - basedheory Pa-
rametersf the islandsor holesandinterfacial fluctuationsare obtained. The distribution of intensity betweenYonedascatteringand conformal
roughnesscatterings animportanttool in the dataevaluation.

T-122 Phaseseparationof weakly incompatible polymer blendsconfinedinto isolateddroplets

P. Milller-Buschbaurh, R. Cubit?, W. Petry!,

! TU MiinchenPhysik-DepartmenitS E13,James-Franck-Sti, 85747Garching(Germary)

2|LL, BP 156,38042Grenoble(France)

Phaseseparatiorof the weakly incompatibleblendsystempolystyreneand polyparamethylstyreneonfinedinto isolateddropletsis investigated.
The dropletgeometryimposesa two-dimensionakpatialrestriction. With speculardiffuseandgrazingincidencesmallangleneutronscattering
the surfacetopographyaswell asthe chemicalmorphologyinsidethe dropsis determined Dueto the differencesn surfacetensiona core-shell
like structurecharacterizethy a mostprominentiengthscaleinsidethedropletsis installed.
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T-123 Polarised neutronsand chiral criticality

V. Plakhty, S.Maleyev', E. Moskvin', J.Kuld&?, J. Wosnitzd, D. Vissef, Th. Briickel’, W. Schweikd,

! Petershrg NuclearPhysicdnstitute,Gatchina St. Petershrg 188350 ,Russia

2 Institut Laue-Langein, 38042GrenobleCede 9, France

3 Physikalischenstitut, Universitat Karlsruhe,36128Karlsruhe Germary

4RI, TU Delft, 2629JB Delft, Netherlands

% IFF, Forschungszentrurdiilich, 52425Jillich, Germary

Polarisedneutronggive directinformationon the critical phenomendn chiral magnets.The chirality, C = [S1 x S32], is shavn to bea critical
variablethat ordersat T. The critical exponents@c = 0.44(2) of the chirality, andyc = 0.84(7) of the chiral susceptibilityin a triangular
antiferromagne€sMnBr; areconsistentvith the Monte Carlovaluesandthescalingrelationa + 28¢ +vc = 2 is fulfilled, whichindicateshat
thetransitionbelongsto a new chiral universalityclass,apparanrlyasin the XY phaseof CsNiCk. In Ho, B¢ = 0.90(3) is twice aslarge, while
~vc = 0.68(5) is closeto the chiral scenariovalue. It is shavn that 3¢ < 23, which indicatesthatthe chirality is anindependentomponenbf
theorderparameter

T-124 SpontaneousiVeak-Ferromagnetismin the Superconductor ErNi»B>C

S.M. Choi'*®, J.W. Lynn"2, D. LopeZ, P. L. Gammet, P. C. Canfield, S.L. Budko®,

! Nationallnstituteof Standardsind TechnologyGaithershirg, Maryland20899USA

% University of Maryland,College Park, Maryland20742USA

3 LucentTechnologiesMurray Hill, New Jersg 07974USA

4 AmesLaboratoryandlowa StateUniveristy, Ames,lowa 50011USA

¥ KoreaAdvancedinstituteof Scienceand Technology Taejon,305-701Korea

The coeistenceof weak-ferromagnetisrand superconductity in ErNi;B2C (T¢=11K)hasbeenof greatinterestrecently Herewe reporta
detailedstudyof the magneticstructurein a single crystalErNi»B»C usingthe polarizedand unpolarizedheutrondiffraction, performedat zero
appliedmagneticfield. CoolingthroughTx = 6.0K, the compoundentersa square-vave modulatedincommensurat@antiferromagneticstate,
indicatedby a fundamentakatellite peakat (0.5534,0,0) with the accompaying odd high order harmonics. Below Tw rar = 2.3K, we have
obsered even orderharmonicswvhich originatefrom the existenceof weakferromagnetismOur polarizedneutronmeasurementshav thatboth
theoddandevenorderpeaksarepurelymagneticclearly confirmingthe spontaneousreak-ferromagnetisroelov Ty 7ar = 2.3K. Work by SCM
andJWL supportecby NSFDMR-9986442andDMR 97-01339andwork by PCCandSLB by contractW-7405-Eng-82ndthe Office of Basic
Enegy Sci.

T-125 Inducing antiferr omagnetismwith pressuein TbPt and TbPto ¢Cuo.4: aneutron diffraction study

A. Seiag, J. RodriguezFernande J.C.GomezSal', I. Goncharené?,

! DCITIMAC, Fac. de CienciasUniv. de Cantabria39005SantanderSRAIN

2 Lab. LeonBrillouin, CE Saclay 91191Gif surYvette,Cede, FRANCE

We presenthe evolution of the magneticstructuresinderpressuraip to 65 Kbar of TbPtandThPt sCuy. 4. Thefirst compounds ferromagnetic
non-collinear-CxFz,while in the Cu-dilutedoneanalmostAF behaiour appeargorrespondingo a comple structurein which the-CxFz phase
coists with anincommensuratene. We have found that pressurgavours a generalantiferromagnetidehaiour, which manifestsasa clear
increasingf the AF componentn the non-collineamphaseandin theevolution to a pureAF structurefor theincommensuratene. It appearshat
pressurdavoursthex directionasaneasymagnetisatioraxe.

T-126 Observation of Spinwavesin a Magnetic Superlattice by Inelastic Neutron Scattering

A. Schreert, A. Wildes’, W. Schmidt, C.F. Majkrzaké, J. Kwo?,

! Institut fiir Werkstoforschung GKSS-ForschungszentruiGeesthach&mbH, Max-Planck-StraRe21502Geesthachizermary

2 |nstitut LauelLange/in, BP 156,38042Grenoble France

3 Nationallnstituteof Standardsnd TechnologyGaithersiirg, MD 20899,USA

4 LucentTechnologiesBell Labs,Murray Hill, NJ07974,USA

Sofar only light scatteringandferromagnetiacesonanceechniqueshave beenusedto extract informationon magneticexcitationsin magnetic
layeredsystems.However, only inelasticneutronscattering(INS) canaccesswide portionsof the Brillouin zoneallowing the determinatiorof
spinwave dispersioncurves. We presenthefirst successfulNS measurementsn a magneticsuperlatticeyielding 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 ahelimagnetidBraggpeakin the smallanglereflectivity regime, wherethe magneticform factorapproachegs maximum,providesa unique
opportunityfor avery strongspinwave signal. Thefirst inelasticdatafrom thisregimewill be presentedLimitationsaswell asfutureperspecties
andapplicationsf INS measurementsn superlatticesvill bediscussed.

T-127 Low energy nuclear spin excitationsin Nd and NdCus,

T. Chatterjt-2, B. Frick!,

! Institut Laue-Langein, BP 156,F-38042GrenobleCede, France

2 Max-Planck-Institufiir PhysikKomplexer SystemeD-01187DresdenGermary

We have investigatedthe low enepy inelasticneutronscatteringfrom the Nd nuclearspin systemsin Nd and NdCuw, which becomepolarised
belav the orderingtemperatureof the Nd electronicspin by the hyperfineinteraction. The nuclearspin systemare coupledby Shul-Nakamura
interactionandthereforecangive riseto nucleamagneticexcitationsincluding cooperatie nuclearspinwaves. We have neasuredhelow enegy
inelaticscatteringrom Nd asafunctionof temperaturgovn to T = 0.06K. At T = 0.06K we obsere inelasticpeakwith enegy transferof about
2.5 ueV onthebothenegy lossandenepgy gainsides.As thetemperaturés raisedthe enepy of the inelasticpeaksdecreasesontinuouslyand
finally theinelasticpeakdisappeari theelesticpeakabore Ty = 20 K. Closeto themagnetigphasdransitionT, = 8.2 K we obsere two peak
structure.We interpretetheseinelasticscatteringdueto the nuclearspin excitations. The two peakstructurearisesdueto the perticipationof Nd
nuclearspinon bothhexagonalandcubicsitesof thedhcpstructure NCu, alsoshaws similarinelaticpeaksbelov Ty = 6.3 K.
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T-128 Neutron diffuse scattering study of disordered quasicrystal Al 73Ni;2Co;6 up to 1000 C

F. Frey', K. Hradil?, E. Weidnef, M. De Boissielf, G. Mcintyre?, R. Curraf', A.P. Tsa?,

! Inst.f.Kristallographieund Angew. MineralogieLMU, Theresienst41,D-80333Miinchen

2 |nst.f. Mineralogie,Universitat, Am Hubland,D-97074Wurzhurg

3 LTPCM, ENSEEG F-38042St Martin d’ Heres France

4|LL, BP 156,F 38042GrenobleCede 9, France

5 Nationallnstitutefor MaterialsScience TsukubaJapan

Disordereddecagonafjuasicrystal#\l 72 Ni; 2 Co;6 wereinvestigatedy recordingdiffuseneutronscatteringatinstrument€10andIN8 of thellLL

upto 1000 C. Neutrondatasupplemenandcontrasix-ray diffusedatain orderto learnaboutthe relative influenceof almostisoelectronicCo/Ni
andto getrid off TDS by usingananalyzer A 1D superorderlongthe periodicdirectionreflectedby diffuselayersperpendiculato it, dissolhes
at 950° C. Short-range-ordemaxima,which remainstill obenableat 980° C, might be dueto fluctuations. Prominentdiffuse streakswithin the
quasiperiodiglane,which vanishbetween800° C and 90C¢° C, may be interpretedby fluctuationsof phasonstrainvaluesandthe occurrenceof
lamellardomains.In generalthedisorderedstructureof thedecagonaphasds governedby complex intermixedtransienirderingstatestwinned
lamellardomainsof true 2D quasicrystallinesequenced,D quasicrystallinesequencegandperiodicdomainsaccompaniethy phasorstraining.

T-129 Martensitic and Magnetic Transformations of Ni:MnGa-basedShapeMemory Alloys

K. Inoué', Y. YamagucHi, K. Ohoyamé, R. Note?, K. Enamf,

! Faculty of Scienceand TechnologyRyukoku University, Seta,Otsu520-2194,Japan

2 Institutefor MaterialsResearchJohokuUniversity, Aoba-ku,Sendai980-8577 Japan

As we hadobseredashapenemoryeffect of asinglecrystalof HeuslertypeNi2.1s Mng.s2 Gaalloy, we carriedout the powderneutrondiffraction
of this alloy. Rietveld analysisrevealedthatthe martensitidransformationemperaturés reasonabléo explain the shapememoryeffect. We also
discoreredthe coexistenceof an orthorhombicstructureanda monoclinicstructurewith a shufling of a six-layerperiodof the (220) planein the
martensiticphase In the caseof powder neutrondiffraction of Ni2.19Mno.g1 Gaalloy undermagnetidield, we foundthata magnetidfield causes
the martensitictransformatiomearthe martensitictransformatiortemperaturehatis coincidentwith the CurietemperatureThis factsuggests
possibility of controllingthe shapenemoryeffect by externalmagnetidield.

T-130 Lattice Dynamic of PoMg1/3Nb2/303Relaxor Ferroelectric

B. Dornett, S.Gvasaliyd, A. lvana/?, S. Lushnikov®, D. Strauchi, S. Vakhrushe?,

! InstituteLaue-Langein F-38042GrenobleCede 9, France

2 University of Regenshirg D-93040Regenslhirg, Germary

3 loffe Phys.-Ech. Institute,26 Polytekhnicheskay&94021St.-Petersbrg Russia

The dynamicalpropertiesof PMN at low temperaturesvere studiedby triple axis techniquein a broadenegy range. Using the IN20 andIN1
spectrometerthe main high-symmetrydirectionswerestudiedat T~10 K. In extremecontrasto the usualsimplificationof spectreof crystalsat
lower temperaturesnly the low-enegy partof the INS spectrumof PMN canbe considerecasdueto typical perfect-latticephononswith well-
definedenegiesand polarizationvectors,while at intermediateto higherenegieswe have obsered broadbandswithout a definite eigervector
polarizationanddispersiorcurvescanbefollowed only asthe”streams”in the 2-dimensionalntensitymaps.Shallmodelcalculationshave been
performedandsatisfictoryagreementor thelow andmediumenegy partwasobtained.This work wassupportedby RFBR grants99-02-18074,
99-02-18316

T-131 Origin of negative thermal expansionin cubic ZrW.0s

R. Mittal', S.L. Chaplot, H. Schobet, T. A. Mary?,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085,India

2 Institut Laue-Langein, F-38042GrenobleCede 9, France

3 MaterialsTechnologyDivision, Indira GandhiCentrefor Atomic ResearchKalpakkam603102 India

Large isotropic negative thermalexpansion(NTE) hasbeenknown in cubic ZrW-.0Os upto 1050K. High pressureneutroninelasticscattering
measurementBave beencarriedout at ILL usingthe IN6 spectrometeat several pressuresipto 1.7 Kbar, which shav a pronouncedsoftening
of the phononspectrumcomparedo that at ambientpressureby about0.1-0.2meV for phononsof enegy belov 8 meV. This unusualphonon
softeningis ableto accountfor the obsered NTE over the entirerangeof temperatureTheseobsenationsarein agreementvith the predictionof

our lattice dynamicalcalculationgPhys.Rev. B 61,7234(1999)).
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T-132 Non-Brownian Diffusion in a simple Liquid

C. Morkel', W.-C. Pilgrim?,

! Departmenbf PhysicsE21, Technical-Uniersity, James-Franck-Strasd®,85784Munich

% Instituteof PhysicalChemistry Philipps-Uniersity of Marburg, Hans-Meerwein-StrassB-35032Marburg

In a seriesof quasielastimeutronscatteringexperimentson liquid sodiumthe densitydependencef the singleparticle motionwasinvestigated
for a variety of statesalongtheliquid vaporcoexistencecurve. Theresultsarein excellentagreementvith computersimulationstudieson hard
spheresystemsandcan-on a quantitatve basis-bediscussedn thelight of Mode-Coupling-TheoryA distinctuniversaldeviation for the density
dependencef the diffusion constants found which canbe understoocn a purely microscopicbasis: At high density the particle’s motionis

hinderedby a couplingto longitudinaldensityfluctuationswhile at elevatedtemperatureandintermediatalensitiesa couplingto trans\erseshear
modessetsin promotingsingle particle dynamicsrelative to Brownian Diffusion. At even highertemperaturesnd low liquid densitiesmode
couplingeffectsdie outanda gradualapproactto simplebinarycollision dynamicsis obsered.

T-133 Dynamical propertiesof the molecular glassbrming Toluene: acomplementarystudy by inelastic neutron scatteringand realistic
Molecular Dynamicssimulations.

CH.ALBA-SIMIONESCO, V TEBOUL,

! CNRS,laboratoirede chimie physique,

Toluenehasprovedto be oneof themostsimpleandpromisingmodelsystentor detailedstudiesof the normalandsupercoolediquid statedown

to the glasstransition.Recenttoherenandincoherenneutronscatteringexperimentsarepresentedver a wide temperatureangefrom the glass
transitiontemperaturélg to well above the melting point Tm. For a betterunderstandingf the specificbehaior of the correlationfunctionsin

glassformindiquids, realisticMolecularDynamicssimulationsaredeveloppedin a temperatureegion closeto andabove a so-calleddynamical
critical temperaturel c introducedby the mode coupling theoryOwing to the rigid characternf the molecule,the remarkableagreemenbf the
simulationswith theexperimentsallows their extensionandthe analysisof theinterplayof thetranslationabndrotationalmotionsin therelaxation
processesaswell asthe crucial questionof the existenceof dynamicalheterogeneitie the supercooledegime.

T-134 On the structur e of red amorphous phosphorus

P Jovari!, L. Pusztd,

! Researclhinstitutefor Solid StatePhysicsandOptics,HungarianAcademyof SciencesH-1525BudapestP.O. Box 49., Hungary

The structurefactor of a fine powvder sampleof red amorphousphosphorushasbeendeterminedby usingthe SLAD liquids and amorphous
diffractometerat StudsvikNFL (Sweden).By comparingthesedatato earlierresultsseriousdiscrepanciefiave beenfound at lower scattering
vectorvalues(up to about5 A’l). Usingthe methodof ReverseMonte Carlo modelling,the new datacould easilybe reproducedy a structural
modelwhereadifficultieshave beenencounteredoncerninghe earlierdataset.

T-135 Structur e of lithium borate glassand melt using neutron diffraction with isotopic substitution

L. Cormier, O. Majerug, G. Calag, A.K. Sopef,

! LaboratoireMinéralogie-Cristallographie, placeJussieu75005Paris France

2 RutherfordAppletonLaboratory Chilton, Didcot, OX11 0QX, UnitedKingdom

Alkali boratemelts are consideredas fragile liquids and shouldthus undego rapid changesof the intermediaterangeorder with increasing
temperaturegontraryto strongglassformersuchasB203. The possibility of aboroncoordinationchangewith temperaturés still controversial.
For example,a coordinationchangerom [3]B to [4]B is difficult to obsere by 11B NMR since,above Tg, asinglenarrav peakpreventsanexact
determinatiorof the[4]B/[3]B ratio[1,2]. Ramanspectroscopistudiesat high temperaturshav somerearrangemertf the borategroupswhich
could be inducedby a changein the [4]B/[3]B ratio [3,4]. Moreover, the detaileddeterminatiorof the cationenvironmentat high temperature
is notwell understoodandespeciallythe possiblesite distortionsor coordinationchangesthe connectiity with the polymerizednetwork or the
cationdistribution. The studyof oxide glassesparticularlyat ISIS, hasshavn thatthe methodof isotopicsubstitutionis very well suitedto the
obsenration of the structuralorganizationaroundthe cations,even if this cationicarrangements not apparentn the total correlationfunction
[5]. To ourknowledge,no suchstudyhasbeenreportedon the correspondindiquids of oxide glassesWe measuredhe structureof a Li2B407
glassand melt using neutrondiffraction with isotopic substitutionof Li. Threeglassessynthesizedy standardmelt quenchingtechniqueare
enrichedn 11BisotopeandcontaindifferentLi isotopiccontent(pure6Li, pure7Li, andanequalmixtureof 6Li and7Li). Theneutrondiffraction
experimentswere carriedout at the neutronspallationsourcelSIS (U.K.) on the SANDALS diffractometerusing a standardvandiumfurnace
anda vandiumcontainer Temperaturesip to 1400K canbe obtained,allowing to probethe liquid statefor boratesamples.We obtainedthe
diffractedintensityfor the glassat ambienttemperaturethe supercoolediquid andtheliquid. Usingthefirst differencemethodtheli sitecanbe
determinecpreciselyin the glassandthe meltandin particularthe distortionof its site. Dueto the accesgo high Q valuesthe two differentB-O
nearest-neighbatistancecanbe partially resole andthe questionof the variationof the [4]B/[3]B ratio with thetemperaturevill be addressed.
Usingthedifferencetechniqueijt is possibleto obtaina function containingthe B-a pairs,only, which give informationon the boratenetwork and
on the borategroupspresentin the glassstructure. Theseresultsallow to achiere a betterunderstandingf the structureof supercoolediquids
andmeltsandthe structuraldifferencesetweerthe glassandtheliquid. [1] J.F Stebbins)n Structuredynamicsandpropertiesof silicatemelts,
eds.J.F StebbinsMcMillan, PF,, Dingwell, D.B., MineralogicalSocietyof America,32 (1995)317.[2] Y. Inagaki,H. Maekava, T. Yokokawa,
Phys.Rev. B, 47 (1993)674.[3] A.K Hassanl.M. Torell, L. BorjessonPhys.Rev. B, 45(1992)12797.[4] R.A. Condrate A.K. Jillavenkatesa,
In Borateglassesgrystalsand melts,EdsA.C Wright, S.A. Feller, A.C. Hannon,(1997)164. [5] L. Cormiet G. Calas,P.H. Gaslell, Chemical
Geology 174(2001)349.



