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B-1 Lamor precessionneutron diffraction technique for high precision determination of strain in eutechtic single crystal composite
Al � O � /Y � Al � O � � (YAG)
M. Ono��� � , K. Habicht

�
, T. Keller� ,� ResearchReactorInstitute,Kyoto University, Osaka-fu590-0495,Japan�

Hahn-Meitner-Institute,D 14109Berlin� MPI for SolidStateResearch,D 70569Stuttgart� AdvancedInstituteof MaterialsResearch,Sendai-shi982-0252,Japan
Usinga neutronspinechoinstrumentwith tilted coils, summingup theLamorprecessionphasesin two armsof spectrometer1), we demonstrate
a high precisionstrainmeasurementin a two-phasesinglecrystalcompositeAl � O� /Y � Al � O � � (YAG) by meansof the novel Lamor diffraction
technique.Theresultsshow a sensitivity increasedby anorderof magnitudecomparedto conventionaltechniqueslike Braggangleanalysisand
time-of-flight analysis[2-4]. Themethodologicalpointsof thepresentmethodis discussedwith respectto thepreviousones.[1] M.T.Rekveldt,
T. Keller andR.Golub,Europhys.Lett.(2001)(in press).[2] M.Ono et al., Mater.Sci.Forum,Vol.347-349,530(2000). [3] M.Ono et al., Residual
Stresses-ICRS-6,49 (2000).[4] M.Onoet al.,MECA-SENS2000,J.NeutronResearch(in press).

B-2 Apocrypha of Standard ScatteringTheory
V. Ignatovich � ,� Franklaboratoryof neutronphysicsof JointInstitutefor NuclearResearch
It is shown thatdescriptionof scatteringwith sphericalwavescontradictsto theprinciplesof standardquantummechanics,becauseanoutgoing
sphericalwave is not an eigenstateandeven is not a solutionof the homogeniousSchroedingerequation.Sincewe accepta planewave asan
eigenstateof an incidentparticle,thescatteredwave functionshouldbeexpandedover planewaves,andscatteringeventshouldbedescribedas
a transitionwith dimensionlessprobabilitiesdeterminedby dimensionlesscoefficientsin this expansion.It is importantto note,thatwith sucha
descriptionthescatteringprocessbecomesa nonstationaryoneeven in elasticcase.I calculatedtotal scatteringprobability on a monatomicgas
(4He)andfoundthatits dependenceon temperatureandenergy differsconsiderablyfrom theonepresentedin all text books,andwhichhadnever
beenchecked. Furtherinvestigationin that directionrevealsan importantfact that with dimensionlessprobabilitiesonecannotdescribesucha
simplething astransmissionexponentfor a samplewith givendensityof scatterersandgiven thickness.To constructthe transmissionexponent
oneis compelledto introduceaparameterwith dimensionof area.Thisparameteris acharacteristicsnotof ascatterer, but of ascatteringradiation.
Thusscatteringeventscontaininformationnot only aboutscatterer, but alsoaboutscatteredradiation. I discussall thesefundamentalquestions
andpossibilitiesto extractinformationaboutscatteringradiation.

B-3 Effect of cold neutron spin rotation at passagethr ougha noncentrosymmetriccrystal
V. V. Voronin� , V. V. Fedorov � , E. G. Lapin� , S.Yu. Semenikhin� ,� Petersburg NuclearPhysicsInstituteRAS
Effect of cold neutronspin rotation at passagethrougha noncentrosymmetriccrystal was experimentallyobserved. The effect is causedby
Schwingerinteractionof moving neutronwith an interplanarelectric field of the noncentrosymmetriccrystal anddependson a direction and
energy of neutron.For � -quartzcrystalit wasshown, thatthemeanvalueof effect is � 	�
�	�
�� � rad/cmin a broadbandof wavelengthof neutron
(from 2.8up to 5.5 Å) andis restrictedby energy resolution(for our case����������� 
�	�
�� �

). Themeasuredeffect haswell coincidencewith the
theoreticalone.

B-4 The Accuracy of Diffraction PeakLocation
M. R. Daymond� , P. J.Withers

�
, M. W. Johnson� ,� ISIS Facility, RAL, Chilton,Didcot,Oxon.OX11 0QX, UK�

Dept.of MaterialsScience,ManchesterUniversity, GrosvenorSt,M1 7HS,UK
Many researchareasrequireaccuratedeterminationof Braggdiffraction peaklocationandshape. It is importantto know how long onemust
measureonagiveninstrumentfor a requiredlevel of precision;dependenton incidentflux andinstrumentgeometry, which in turndeterminepeak
shapeandbackground.Onecanproceedby acquiringcontinuouslyandrepeatedlyfitting until a requiredaccuracy is achieved. However, it is
usefulto determinea priori theexpectedlevel of precision;to planexperiments,to compareinstrumentcapabilities,or to checkperformanceand
reliability of peakfitting routines. We presenta methodfor predictingprecisionof peaklocation,width andintensityin termsof the diffracted
signal,peakwidth andsignalto noiseratio. The formulationis derived for Gaussianpeaks,but is broadlyapplicableto otherpeakshapes.Our
primary interestis the locationof peakpositionfor strainmeasurement,but themethodshave a muchwider rangeof applicability. Theanalysis
allows a quantitative analysisof theeffectof depthon requiredmeasurementtime.

B-5 The Neutron Diagnosticsof Small-SizePlasmaSystems
A. S.Tsybin� , A. E. Shikanov

�
, A. Yu. Kuznetsov � , A. V. Il ı́nsky

�
,� Moscow StateEngineeringPhyisicsInstitute(technicaluniversity),Russia�

StateUnitaryEnterprisefor NuclearGeophysicsandGeochemistry, Moscow region,Russia
The radiationmethodto evaluatedeuteriumconcentrationand its gradientsin small-size(1-100cm� ) plasmasystems,irradiatingneutrons,is
considered.Thealgorithm,allowing to realizesuchevaluationby meansof neutronfluenceF measuremementsin differentpointsof spacearround
the plasmavolume,is offered. This algorithmis basedon integral correlationbetweenF (R) andthe function f(R)= A(R)n(R)+ B(R)n(R)n(R),
whereA andB arefactors,connectedwith a distribution of electricalfield in plasma,n is a deuteronconcentrationandR - radius-vector. The
dataarrayof neutronfluencemeasurementsareplacedin theintegral relation,connectingF (R) valueswith f(R). After substitutionof theintegral
expressionby theapproximatesumthelinearsystemof algebraicequationsfor f(R) valuesin nodalpointsof theintegral is obtained.Thesolution
of this systemfor n(R) mayberealizedby the leastsquaresmethod.Presenteddiagnosticscanprovide animportantinformationabouta plasma
behaviour in neutrongeneratingdevices.
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B-6 Dir ectmeasurementof ������� by neutron Larmor diffraction
T. Keller� , K. Habicht

�
, M. Th. Rekveldt� ,� Max-Planck-Institutefor SolidStateResearch,Heisenbergstr. 1, D70569Stuttgart�

Hahn-Meitner-Institut,Glienickerstr. 1, D14109Berlin� InterfacultyReactorInstitute,Universityof technologyDelft, 2629JB,Delft, TheNetherlands
Two essentialpropertiesof neutronmonochromatorsare the mosaicity � andthe distribution of the lattice spacing ������� . The novel Larmor
diffractiontechnique(Rekveldt1999)allowsfor thefirst timethedirectmeasurementof ����� � independentof thesamplemosaicitywith resolutions
up to �������"! 	�
�� � Themethodwasdemonstratedat theNeutronResonanceSpinEchosetupat BenscBerlin. We show thebasicprinciplesand
presentresultsof an �#����� measurementof a pyrolytic graphitecrystal.

B-7 The comparative analysisof the diffraction standardsof VNIIMS and NIST
V.A. Sarin� , A.M. Balagurov

�
, B.N. Kodess� , A.D. Perekrestenko � , A.V. Rakseev � ,� Institutefor NuclearResearchRAS,117312Moscow, Russia�

FrankLaboratoryof NeutronPhysics,141980Dubna,Moscow region,Russia� RussiaResearchInstitutefor MetrologicalService,119361Moscow, Russia
Theresultsof comparisonof resolutionfunctionR of highresolutionneutrontimeof flight fourierdiffractometer(HRFD),measuredwith thehelp
of Si andAl � O� diffractionstandardsof VNIIMS (Gosstandardof Russia)andNIST (USA) arepresented.TheR valuesarepracticallycoincided
for Al � O� samples,smoothlydecreasingfrom 0.0017up to 0.0015in a working interval of interplanardistances0.5-2.5Å. ClosedR valueson
a sampleof Si of VNIIMS areobtained.For a sampleof Si of NIST the valuesof R arein interval of 0.0014-0.0012.Is shown that the basic
contribution to half-widthof diffractionlinesof HRFD is givenby tool component.Samplesof VNIIMS couldbeutilized asreferencesamplesin
measuringof diffractionlinesbroadeningin high resolutionexperiments.Themeasuringof Russiastatereferencesampleof latticeconstantV � Si
andsampleof SrFeO� have shown a possibilityto studychangingin diffractionline width causedby defectsof differenttype.

B-8 Measurementof the lateral coherenceof a neutron beam.
P. Humbert� , F. Ott

�
, C. Fermon��� � ,� SPEC,CEA Ormesdesmerisiers,91191Gif surYvette,France�

LaboratoireLéonBrillouin CEA/CNRS,91191Gif surYvette,France
We have estimatedthe lateralcoherenceof a neutronbeamby doingreflectivity measurementson gratedsamples.A metallicgrating(Al, Au or
Cu) wasdepositedon glassor silicon substrateswith periodsrangingfrom 2 to 50 microns.Reflectivity measurementswereperformedon these
sampleswith thegratinglinesparallelto theincidentneutronbeam.Dependingon thegratingperiodicity, thespecularreflectivity curvescanbe
adjustedeitherwith an incoherentsum(A[metal]

�
+ A[substrate]

�
) of the reflectivity on both materialsor with an meanoptical index between

the metalandthe substrate(A[metal+substrate])
�
. We attribute the critical gratingperiodicity for which this changeoccursto a neutronlateral

coherencebiggeror smallerthanthegratingperiodicity. Thesemeasurementshave beenperformedon thePRISMreflectometerat theLLB.

B-9 The total neutron scatteringcrosssectionof � He
W. Nistler� , R. Scherm� , M. Weyrauch� ,� Physikalisch-TechnischeBundesanstalt,Bundesallee100,D38116Braunschweig,Germany
Thescatteringcrosssectionsof � He areof greatinterestfor the theoryof the four-nucleonsystem.Thecoherentscatteringcrosssectionis well
known, whereasthetwo existingmeasurementsof thetotalscatteringcrosssectionof � Hearediscrepantupto now. Wereportrecentmeasurements
at theFRG-1researchreactorin theGKSSresearchcentreat Geesthacht,Germany. A new improvedapparatusis used.Thetotal scatteringcross
sectionof � He is determinedrelative to thewell-known scatteringcrosssectionof � He. Neutronscatteringintensitiesof a � He gasarecompared
with thoseof a � He-� He mixture,which containsexactly thesameamountof � He. Thusnormalisationproblemsof intensitiesandsolid anglesas
well asthehugeneutronabsorptioneffectsessentiallycancelout. A remainingsmallcorrectionfactoris evaluatedby a MonteCarlocalculation.
By variationof thecritical parametersof themeasurementtheconsistency of themeasuringresultsis tested.

B-10 Atomic ResolutionNeutron Holography
L. Cser� , G. Krexner

�
, Gy. Török � ,� ResearchInstitutefor Solid StatePhys.andOptics,POB-49,H-1525,Budapest,Hungary�

Institut für Experimentalphysik,Universiẗat Wien,Boltzmanngasse5, A-1090,Austria
Variousapproachesto thefeasibility of atomicresolutionneutronholographyis discussed.For this therearetwo differentschemes.In theframe
of thefirst approacha point-like sourceof slow neutronsshouldbeproducedinsideof the investigatedcrystal. Dueto theextremelylargevalue
of theincoherentscatteringcrosssectionof theproton,hydrogenatomsimbeddedin a metalsinglecrystallatticemayserve aspoint-like sources
asthesampleirradiatedby a monochromaticbeamof slow neutrons.Thesecondapproachutilizestheregistrationof theinterferencebetweenthe
incidentandscatteredbeamsby meansof apoint-likedetectorinsertedin thelatticeof thecrystalunderinvestigation.In addition,neutron-induced
electronholographyis considered.

B-11 D17,The New Reflectometerat the ILL
R. Cubitt�� Institut LaueLangevin, 6 rueJulesHorowitz, B.P. 156,38042GrenobleCedex 9
D17hasbeenoperationalfor ayearandhasalreadyprovedto beanexcellenttool for investigatingsurfacesandinterfacesin therealmsof Physics,
Biology andChemistry. Theinstrumenthastwo modesof operation,Time-of-Flight(TOF) andmonochromaticwhich incorporatesthepolarised
neutronoption. Both modesareflexible in thewavevectortransfer( $ ) resolution.Theloosestresolutionrequiredto resolve thesamplestructure
canbechosen(hencethehighestflux) enablingthelowestreflectivitiesandhencethewidest $ -rangeto bemeasured.
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B-12 Representationof the ImageFormation in Applied Neutron Radiography in Termsof a Point SpreadFunction Superposition
N Kardjilov � , E Lehmann

�
, P Vontobel

�
, G Kühne

�
,� TechnischeUniversiẗat München,D-85748Garching,Facultyfor PhysicsE21�

PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland
Theprocessof a neutronradiographyimageformationcanbedescribedin termsof a Point SpreadFunction(PSF)superposition.This way all
distortionsin the radiographypictureobtainedunderdifferentexperimentalconditionscanbedescribedasalterationsin thecorrespondingPSF.
MonteCarlosimulationswereperformedfor thecalculationsof PSFfor differentmaterials,thicknessanddistancesbetweensampleanddetector.
A setof radiographyexperimentswasperformedto confirm the PSFsuperpositionprocedure.The goodagreementbetweenthe superposition
methodandexperimentaldataallows to usetheMonteCarlosimulationsasa basefor correctionsin theneutronradiographyimages.

B-13 How to ProduceSpatially DefinedProtonsDomainsin Matter: A Novel Tool for Small-AnglePolarized Neutron Scattering Struc-
tur eStudies
B. van den Brandt� , S.F.J. Cox

�
, H. Glättli � , P. Hautle� , H. Jouve� , J. Kohlbrecher� , J.A. Konter� , E. Leymarie� , S. Mango� , R. May� , H.

Stuhrmann� , O. Zimmer% ,� PaulScherrerInsitute,CH - 5232Villigen PSI,Switzerland�
ISIS Facility, RutherfordAppletonLab,Chilton,Oxon,OX11 0QX, UK� CEA Saclay, SPEC,F - 91191Gif-sur-Yvette,France� Institut deBiologieStructuraleJean-PierreEbel,F - 38027GrenobleCedex 1, France� Institut LaueLangevin, BP 156,F - 38042GrenobleCedex 9, France

% TechnischeUniversiẗat München,James-Franck-Strasse,D - 85748Garching,Germany
An apparatushasbeendevisedandimplementedto establishby dynamicnuclearpolarization(DNP) andrf irradiationprotonpolarizationgradi-
entsarounda paramagneticcenterin a dielectricsolid. Theaim is to develop techniquesof local contrastenhancementfor small-angleneutron
scatteringstudiesof macromolecules.Theapparatusconsistsof a cryostatwith an integrated3,5 Teslasplit pair magnet,a continuousflow 4He
insertwith top loadingcapability, a 98 GHz microwave systemfor DNP, anda NMR aswell asa rf irradiationsystemto measureandmanipulate
theprotonspinpolarization.It hasbeensuccessfullyoperatedin severalexperimentalruns.

B-14 Applied energy-selective neutron radiography and tomography
N. Kardjilov � , SBaechler

�
, E Lehmann

�
,� TechnischeUniversiẗat München,D-85748Garching,Facultyfor PhysicsE21�

PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland
Theattenuationcoefficient for monoenergetic thermalneutronschangesquitedrasticallyat theBraggcut-offs for many solid materialsdueto the
coherentneutronscatteringby thecrystallattice. In many casesthealterationin thetotal crosssectionfor thecorrespondingelementis significant
andthis factcanbeusedfor achieving a materialdiscriminationin radiographyandtomographyimagesby changingthespectrumof theapplied
neutronbeam.Suchenergy-selective neutronradiographyandtomographyexperimentswereperformedat thespallationsourceSINQ at thePaul
ScherrerInstitutein Switzerland.For this purposea velocity selectorwasinstalledat thePGA beampositionat SINQ to obtaina definedneutron
energy distribution.

B-15 Towards 0.1mm spatial resolution
A. D. Stoica� , X.-L. Wang� ,� SpallationNeutronSource,701ScarboroRoad,OakRidgeNationalLaboratory, OakRidge,TN 37830,USA
Oneof thedesigngoalsfor VULCAN, theSNSengineeringdiffractometer, is theability to measurespatialchangeswith 0.1 mm resolution(in
one-dimension).Themajorchallengehereis to define0.1mmwide incidentanddiffractedbeams.Becausethetargetedapplicationsofteninvolve
theuseof largesamplesor specialenvironment,slits cannotbeusedfor this purpose.In this paper, methodsto achieve 0.1mm spatialresolution
areoutlined.For theincidentbeam,a new compactfocusingdevice is proposed.Thedevice is madeof a stackof bentsiliconwafers,eachhaving
a reflective multilayer (supermirror)depositedon onesideanda neutronabsorbinglayeron theotherside. Theoptimaldesignto minimize the
optical spatialaberrationsis discussedandMonte-Carlosimulationresultsarepresented.Thepresentdesignfor thediffractedbeamfocuseson
imaging.Preliminarytestingresultswith BraggMirror imagingwill bepresented.

B-16 Neutron quantum statereconstruction
M. Baron��� � , H. Rauch� , M. Suda� ,� AtominstitutderÖsterreichischenUniversiẗaten,A-1020Wien,Austria�

Institut Laue-Langevin, F-38042Grenoble,France� AustrianResearchCenter, A-2444Seibersdorf,Austria
The neutroninterferometerset-upS18 at the ILL-reactor hasbeenusedfor the first neutronquantumstatereconstructionexperiment. By a
simultaneousmeasurementof thecoherencefunctionandof themodulatedmomentumdistributionbehindtheinterferometertheWignerfunction
of variousquantumstatescanbereconstructed,which is equivalentto theknowledgeof theparticlewave function.Thespatialdimensionfollows
from the measurementof the coherencefunctionwhich is theauto-correlationfunctionof thewave functionandthe shapein momentumspace
follows from momentumpost-selectionexperiments.Non-orthogonalcutsthroughthe(x,k)- phasespacehave to bemeasuredfor anunambiguous
reconstruction.Nearly classical(coherent)andnon-classicalstatesin form of Schr̈odingercat-like stateshave beenidentified. Comparisonsof
calculatedandmeasuredWigner funtionswill be shown. The work hasbeensupportedby the EU-TMR-Network on PerfectCrystal Neutron
Optics- PECNO(ERB-EMRX-CT96-0057).
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B-17 Comparative study of the use of a white and a monochromatic beam in Small Angle Neutron Scattering, for somesoft matter
samples.
G. Pépy � , M. Jerjini

�
,� LaboratoireLéonBrillouin, 91191Gif surYvette,France�

CNESTEN,65 ruedeTansift,Agdal,Rabat,Maroc.
WhenSmallAngle NeutronScattering(SANS)appearedit wascommonplaceto usea whitebeam(i.e. all theneutronscomingout of a neutron
guide). However this archaicmethodwasvery fastabandonedfor monochromaticscattering(i.e. a 10% wavelengthbandwidth). Meanwhile,
even when they are working at powerful neutronsources,SANS experimentalistsare often frustratedby the poor intensity from somevery
interestingsamples; at lesspowerful sourcesit would be of greatestinterestto useimproved scatteringmethods. Thencewe have madean
experimentalcomparisonof bothmethodsat theSANSspectrometerPAXE, in LLB, for somesoftmattersamples(polymerin bulk or in solution,
proteins.For the datatreatmentdiscussionwe consider2 casesaccordingto the available informationaboutthe scatteringlaw. If the scattering
law typeis known, thedatatreatmenttasktypically consistsin determininga prefactoranda width. Thecomparative studywill asseswhatis the
uncertaintydegradationdueto thewhite beam.Whenthescatteringlaw typeis not known thedatatreatmentincludesa deconvolution (scattering
reconstruction)whichmayimply someanalyticalextensionassumption.Thispapershalldiscusswhenthewhitebeamtechniquemaygivevaluable
information.

B-18 New methodof absorption coefficientdetermination of various materials by neutrography with fast neutrons
S.J.Mourad,� Bureauof SystemEngineeringInternationalLtd., WinzererStr. 50,80797München
The neutrography(radiographywith neutrons)is a methodto determinethe absorptioncoefficient of known andunknown materialsdependent
on thesite. In this studytheprocedureis performedwith fastneutrons.Theresultaredarkeningpatternson a film or a monitorscreenrevealing
otherinformationsthanthewell-known slow neutronscatteringbecauseof thedifferentabsorptioncross-sections.By calibrationof theneutron
exposureswith anexperimentaldarkeningcurve it is possibleto determinetheabsorptioncoefficientsof varioushomogenousandheterogenous
materialsspecimenvery precisely. Site-dependentstructures(mixed materials)canbe displayedwith high resolution. The methodwastested
by evaluationof 150 sampleswith micro-densitometryandimageanalysis.The basicresultsaresummarizedin the studypresentedhere. The
experimentalabsorptioncoefficientsarein agreementwith theoreticalresultsfrom thepertinentliteratureto a high extent.Theconstructionof the
film cassettesis verysophisticatedin orderto separatethedifferentcontributionsfrom neutronsof variableenergy; thedifferentmaterialsandtheir
sheetassemblyis alsoevaluatedin our study. Possiblepracticalapplicationsfor themethodarewide-spreadandincludemany fieldsof modern
science:medicine,biology, mineralogy, military research,materialtestingandothers.

B-19 The first resultson observing new effectsat the setupfor a neutron EDM search by the newcrystal-diffraction method.
V. V. Fedorov � , E. G. Lapin� , S.Yu. Semenikhin� , V. V. Voronin� ,� Petersburg NuclearPhysicsInstitute
Recentlya new diffraction methodof a searchfor a neutronelectricdipole moment(EDM) wasproposed,usingsomenew effectsfor neutrons
diffractedby the crystalwithout centerof symmetry.Thefirst experimentalresultswereobtainedat the pilot setup,mountedat VVR-M reactor
in Gatchina,which allowed to study a dynamicaldiffraction of polarizedneutronsin thick crystals,usinga direct diffraction beamfor Bragg
anglescloseto 90& . Theconsiderabledelayof thediffractingneutronin thecrystalfor Bragganglescloseto 90& wasexperimentallyproved.The
velocity of a neutronin thecrystalmeasuredby TOFmethodturnedout to be46m/sfor Braggangleof 87& (thevelocity of theincidentneutrons
was810 m/s). The depolarizationeffect for diffracting neutronwasfirst observed. It correspondsto an invariable(up to 87& ) electricfield of'�( '�
*)+	�
�,

V/cm, actingon a neutronin thecrystal. This valuecoincideswith the theoreticaloneandour earlierexperimentalvaluefor Bragg
angles� 25& obtainedby the otherway. Theseresultsconfirm the predictedopportunityto increaseessentiallythe setupsensitivity to neutron
EDM, usingthediffractionanglescloseto 90& . So in our casethevalueEt, determiningthesensitivity, turnedout to becomparablewith thatof
themostsensitive now magneticresonancemethod,usingultracold neutrons.

B-20 A new neutron interfer ometry approachto the determination of the n-e interaction amplitude
A. Ioffe � , M. Vrana

�
,� ForschungszentrumJülich GmbH,Institut für Festk̈orperforschung,IFF-8: Streumethoden,52425Jülich, Germany�

NuclearPhysicsInstituteof CAS,20568ReznearPrague,CzechRepublic
A new experimentalapproachto thedeterminationof theneutron-electroninteractionamplitudeis proposed.Themain ideaof this approachis
to usea perfectcrystalneutroninterferometerbothasa sampleanda device for themeasurementof theextra phaseshift causedbe theneutron
interactionwith atomsof Si. Indeed,suchsample(aninterferometerblade)hasthewell known atomicdensityandis ápriori perfectlyalignedwith
respectto thecrystallatticeof theinterferometercrystal.This resultsin theminimizationof systematicerrorscausedby thesamplealignmentand
increasestheoverall experimentalaccuracy. Sometheoreticestimationsanddetailsof anexperimentalsetup will bediscussed.

B-21 Performanceof the new pyrolytic graphite analyserbank on the IRIS spectrometerat ISIS
M. T. F. Telling � , S. I. Campbell� , D. D. Abbley � , D. A. Cragg� , J.J.P. Balchin� , C. J.Carlile

�
,� ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,OXON, OX11 OQX�

ILL, 6 JulesHorowitz, BP156,38042,Grenoble,France
The pyrolytic graphite(PG) analyserbankon the IRIS high-resolutioninelasticspectrometerat the ISIS facility, RAL, UK hasbeenupgraded.
While theoriginaldesignutiliseda6 row by 225-columnarrayof 2mmthick (1 cm

�
) graphitecrystalscooledto 25K, thenew designis comprised

of 4212crystalpieces(1mmthick, 18 rows by 234columns).In addition,thegraphiteis now cooledcloseto liquid heliumtemperatureto further
improve thesensitivity of thespectrometer. In thispaperwecomparetheperformanceof thenewly upgradedinstrumentto resolutionandintensity
measurementscollectedprior to themodifications.
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B-22 Developmentof a doubly focusedsilicon monochromator and a newneutron 4-circlediffractometer for studiesof structural phase
transition
Y. Noda� , H. Kimura� , R. Kiyanagi� , S.Komiyama� , A. Kojima

�
, I. Yamada

�
, Y. Morii � , N. Minakawa� , N. Takesue� ,� ResearchInstitutefor ScientificMeasurements,TohokuUniversity2-1-1Katahira,Aoba-ku,Sendai980-8577Japan�

GraduateSchoolof ScienceandTechnology, Facultyof Science,ChibaUniversity, Yayoi,Chiba263-8522Japan� AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute,Tokai-mura,Naka-Gun,Ibaraki319-1195Japan� TheInstitutefor SolidStatePhysics,TheUniversityof Tokyo, 106-1Shirakata,Tokai,Naka-gunIbaraki319-1106Japan
We have developeda 4-circle diffractometerfor a singlecrystal experimentat the guide-hallof the reactorJRR3M-JAERI(JapaneseResearch
Reactor)at Tokai. The nameof the diffractometerwas adaptedasFONDER(Four-Circle Off-centerType NeutronDiffractometer). We also
developeda horizontallyandvertically bendmonochromatorewith siliconplates.We couldsucceedto getwell-focusedneutronbeamasa sizeof
1cmtimes2cmat thesamplepositionby usingnineSi422plates.Wavelengthof theneutronis 1.54Åat themomentandthemaximumscattering
angleof asampleis 156degree.WeinvestigatedseveralhydrogenbondmaterialslikesquaricacidandMeHPLN,oxidematerialssuchasCuGeO� ,
an oxide ferroelecricandantiferromagneticcompoundYMn � O� , andobtainedtheir structureandthe phasetransitionscheme.We alsostudied
structureandmagneticstructureof manganesefluorideMnF� . VerygoodR-factorwasobtained,andelectrondensitywhich is carryingspinswas
obtained.Maximumentropy methodandFouriersynthesismethodswereappliedto btainnucleardensitywith greatsuccess.

B-23 Neutron Monochromatization in Reflectometryby Meansof Thin Film Multilay ers
D. Clemens, M. Horisberger,� Laboratoriumfür Neutronenstreuung,ETH Zürich& PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland
Thin film mutlilayersaresuitabledevicesto tailor thewavelengthbandwidthto theneedsin particularinstruments.TheirBraggpeakcanbeplaced
to $.- 1 nm

� � by preparinga multilayerwith correspondinglysmall d-spacingby thepenaltyof high repetitionnumbersandreflectivities that
aredecreasedby theinfluenceof interfaceroughness.Additionally, unwantedlong wavelengthneutronsmaybepresentin thebeampathdueto
total reflectionfrom the mirror. Thus,theartificial structureis the reasonfor inherentnaturallimits. Nevertheless,installationsworking with a
relatively largebandwidthor in a geometricallyconstrainedsetup canprofit from their application.We reporton theperformanceof a multilayer
monochromatoratAMOR, thereflectometeratSINQ.Usingthis instrument,wecomparedangledispersive reflectometryto aTOFmodesetup,in
respectto resolutionandintensity, respectively.

B-24 Asymmetric diffraction geometry of the bent perfect crystal monochromator A way for a further impr ovementof propertiesof
strain diffractometers
P. Mikula � , R. Lin Peng

�
, J.Saroun� , M. Vrana� ,� NuclearPhysicsInstitute,25068 Rez,CzechRepublic�

StudsvikNeutronResearchLaboratory, S-61182Nykoeping,Sweden
An advantageousexploitationof asymmetricdiffractiongeometryof bentperfectcrystal(BPC)monochromatorshasbeenstudiedwith theaim of
further increaseof detectorsignaland/orresolutionof straindiffractometers.It hasbeenexperimentallydemonstratedthat in the caseof strain
diffractometersthe asymmetricdiffraction geometryof the BPC monochromatorwith the outputbeamextensioncanbe considerablysuperior
over the symmetricgeometryor asymmetricgeometrywith the outputbeamcompressionusuallyusedin powder diffractometry. Monte Carlo
simulationsandexperimentalresultsobtainedon thestraindiffractometersin NFL StudsvikandNPI Řěz will bepresented.

B-25 On usingof cylindrically bent perfect crystals (CBPC) for TOF spectrometery
P. Mikula � , M. Furusaka

�
,� Nucl. Phys.Inst.,25068Rez,CzechRepublic�

NeutronSc.Lab., KEK, Oho1-1,Tsukuba305,Japan
CBPCneutronmonochromators/analyzershave beenprovedasanexcellentalternative of mosaiccrystalsproviding a way how to increaselumi-
nosity andangular/energy resolutionof diffractometersat reactors.However, in the caseof scatteringdevicesworking in the TOF regime, the
CBPCelementshave not beenusedpractically. We presentthe resultsof promisingTOF testscarriedout with the fully asymmetricdiffraction
geometry(FADG) of siliconCBPCslabs.Thelengthandthecurvatureof theslabdeterminetherangeof � k/k ( � 10

� �
) thatcouldbeinvestigated

with theaccuracy � k/k � 10
� � . TheobtainedresultsindicatethattheFADG analyzerin combinationwith 1d-PSDcanbea goodcandidatefor a

high-resolutionanalyzer. Theuseof PSDincreasesthespeedof datacollectionconsiderably.

B-26 MACSLow Background Doubly FocusingNeutron Monochromator
S.A. Smee��� � , J.D.Orndorff � , G.A. Scharfstein� , Y. Qiu� , P.C.Brand

�
, C.L. Broholm�/� � , D.K. Anand� ,� Departmentof MechanicalEngineering,Universityof Maryland,CollegePark,MD 20742,USA�

NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899,USA� Departmentof PhysicsandAstronomy, JohnsHopkinsUniversity, Baltimore,MD 21218,USA
A novel doubly focusingneutronmonochromatorhasbeendevelopedaspart of the Multi-Analyzer CrystalSpectrometer(MACS) at the NIST
Centerfor NeutronResearch.Theinstrumentutilizesa uniquevertical focusingelementthatenablesactive verticalandhorizontalfocusingwith
a large, 357-crystal( 0 1400cm

�
), array. The designsignificantly reducesthe amountof structuralmaterialin the beampath ascomparedto

similar instruments.Electromechanicalandoptical measurementsverify the excellent focal performanceof the device. Analytical andMonte
Carlosimulationspredictthat,whenmountedat theNIST coldneutronsource,thedeviceshouldproduceamonochromaticbeam( � E = 0.2meV)
with flux 12- 	�
 ,

n/cm
�
/s.

B-27 Neutron imaging with multi-wafer monochromators
M. Popovici � , A. D. Stoica

�
,� Universityof MissouriResearchReactor(MURR), Columbia,MO 65211,USA�

SpallationNeutronSource(SNS),OakRidgeNationalLaboratory(ORNL), OakRidge,TN 37831,USA
Multi-wafermonochromatorsfor neutronscatteringhave beendevelopedat MURR. Units madeof commercialthin silicon [100] wafersandof
non-standard[511] and[110] wafershave beenfabricatedfor stressmappingmachinesat MURR, ORNL andNIST. The phasespaceopticsof
multi-waferassemblieswasworked out (JAC, in press).It revealedthatneutronimagingcanbedonewith thick packetsof wafersat thespatial
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resolutionof a singlethin wafer. Imagingmaybedispersive (like with prisms)with respectto theneutronenergy, directionor a combinationof
these,but it mayalsobenon-dispersive (like with mirrors).Experimentshave confirmedtheseconclusions.Dispersive andnon-dispersive images
wereobtainedwith multi-wafer units at spatialresolutionscomparablewith thoseof singlewafers. For non-dispersive imagingthe acceptance
window did notdependindeedon theneutronwavelength.

B-28 Developmentof � He neutron spin filter cellsat the HMI
A. Gorzel� , J.Klenke� , A. Rupp� ,� Hahn-Meitner-Institut GmbH
The spin dependentcrosssectionfor thermalandepithermalneutronsgives � He a high importancein neutronscattering.Due to the expected
experimentalpossibilities,theconstructionof a � He neutronspinfilter is a mainpoint of the instrumentdevelopmentat theHMI. Of substancial
importanceis in additionto a high transmissionthereductionof relaxationlossesowing to wall collisionsandmagneticfield gradients.Refillable
cylindrical quartzcellswereevacuated,heatedandcoatedwith Cs.They werefilled with compressedpolarized� He(p 0 1bar)at theuniversityof
Mainz (Prof. Heil). Scatteringexperimentswith polarizedandunpolarizedneutrons( � = 0.24nm)revealedtime constantsbetween33hand50h.
NMR measurementsat low pressurecells(p = 3.5mbar)varifiedtheseresults.Thetransmissionof theemptycellswasaround80%.

B-29 The influenceof background on neutron polariser optimisation
D. J.Goossens� , L. D. Cussen

�
,� ResearchSchoolof Chemistry, AustralianNationalUniversity, CanberraACT 0200Australia�

NeutronScattering,AustralianNuclearScienceandTechnologyOrganisation,Menai,NSW 2234,Australia
The optimisationof neutronspin filter polarisersis of currentinterest. A commonlyusedcriterion is the maximisationof 3�4 � where 3 andp
arethe transmissionandpolarisationof anunpolarisedbeam.Here,we presentnew optimisationcriterion for measurementof theflipping ratio
andrelatedquantities.We find that this criteriongivespathologicalresultswhenfilter mediumpolarisationis very high or thesampleis strongly
polarising.We explorethesensitivity of this criterionto background,andfind that in all but themostextremecasesa backgroundof 0.5%of the
peakcountrateremovesthepathologicalbehaviour. Hencethecriteriadevelopedis robustandpotentiallyof wideuse.

B-30 Developmentof spin flippers with steadycurr ent for a TOF-NSEspectrometerat a pulsedspallation neutron source
T Takeda� , H Seto� , Y Kawabata� ,� Facultyof IntegratedArts andSciences,HiroshimaUniversity, Higashi-Hiroshima739-8521,Japan
We designed5 and 5 /2 flippersfor a TOF-NSEspectrometerat a pulsedspallationneutronsource.Theflippersoperatewith steadycurrentfor a
white neutronbeam.Thepi flipper consistsof a compactmodifiedcurrentsheetandHelmholtzcoils. Thecurrentsheetproducesmagneticfields
parallelto thesheetsurfacewithoutmagneticfieldsperpendicularto thesheetsurfaceat thesurfaceof thesheetfor theneutronbeamcrosssection.
The 5 /2 flipper consistsof a rectangularcoil andHelmholtzcoils. We presenttheresultsof performancetestsof thenew-typeflippers.

B-31 Magnetic Designof Polarized Neutron Reflectometer
J.Füzi � , L. Cser� , Gy. Török � ,� BudapestNeutronCentre,ResearchInstitutefor Solid StatePhysicsandOptics,Budapest,Hungary
Thepolarizationoptionfor theBudapestNeutronCentrereflectometerhasbeendesignedandrealized.Themagneticfieldsof polarizingmirrors,
guidefield magnetsandflippers- bothMezei typeandsolid stateflipper - hasbeencalculatedby numerical3D magnetostaticcomputation.The
obtainedconfigurationof the magneticflux densitydistribution wasmeasuredandthe accuracy of the calculationsverified. The first resultsof
neutronexperimentsarepresented.

B-32 Developmentof radio-fr equencyneutron spin flipper applicable to pulsedsources
R Maruyama� , T Ebisawa

�
, STasaki

�
, D Yamazaki� , SKawakami� , T Kawai

�
,� Departmentof NuclearEngineering,Kyoto Univ.�

ResearchReactorInstitute,Kyoto Univ.
In Japan,a new pulsedneutronsourcewith high intensity is now underconstruction. We have a plan to install modified neutronspin echo
spectrometersusingradio-frequency (r.f.) neutronspinflippersat thepulsedsource,althoughwearedevelopingthesespectrometersatcontinuous
monochromaticbeamsfrom reactors.We needanr.f. flipper systemapplicableto a pulsedsource.Thedependenceof ther.f. flipper on neutron
wavelengthis relatedto the amplitudeof the oscillating field. Thereforethe amplitudeof the oscillating currentshouldbe varied in inverse
proportionto theneutronflight time. In this paper, we describethe r.f. spinflipper systemapplicableto pulsedneutronsourcesanddiscussthe
experimentalresultsof its performances.

B-33 Lar geangleneutron polarisation analyser
Th Krist � , H Fritzsche� , K Temst

�
, F Mezei� ,� Hahn-Meitner-Institut Berlin, Glienicker Str. 100,14109Berlin, Germany�

Lab. v. Vaste-StoffysicaenMagnetisme,K. U. Leuven,Celestijnenlaan200D, 3001Leuven,Belgium
A new device for thepolarisationanalysisof neutronsovera largeangularrangewastestedat thereflectometerV 6 atBENSC.It consistsof abent
stackof Si waferscoatedwith a polarisingsupermirrorandanabsorbinglayerandhasa lengthof 75 mm. This stackwasdividedinto sub-stacks
which weretilted againsteachotherby 0.2deg to analysea total angularinterval of 2.4deg. Rotatingthedetectorarmholdingthedevice in front
of a2D detectorwithoutasampleinsertedshows thattheexpectedangularrangecanbeanalysedwith aflipping ratioabove70andatransmission
of 60%of thespinup component.In addition,neutronswhich arereflectedfrom a regulararrayof Co dotson Si in a specularanda nonspecular
beamwerespinanalysed.Sucha device caneasilybeexpandedto cover any arbitraryangularrange!
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B-34 Loss-freePolarisation of PulsedNeutron Beams
S.Müller � , G. Badurek� ,� AtominstitutderÖsterreichischenUniversit”aten,Stadionallee2, A-1020Wien
Theconceptof so-calleddynamicalneutronpolarizationshouldallow to polariseabeamof slow neutronswithout loosing,atleastin principle,even
a singleparticle. It is baseduponthespin-dependentenergy splitting of monochromaticneutronstransmittedthrougha NMR-like arrangement
of crossedstaticandoscillatingmagneticfields,which causesdifferentinteractiontimesof the two oppositespinstateswith a subsequentstatic
precessionfield. If this Larmorprecessionis stoppedat a positionwherethetwo statesareorientedparallelto a givendirectionall neutronsarein
thesamespinstate,however, on thecostof a tiny energy differencebetweenthem.For pulsedbeamsthisnew methodshouldbeapplicableevento
polychromaticneutronsif oneexploits thespatialdispersionof theparticlesin combinationwith a suitablychosentime dependenceof eitherthe
splitting or theprecessionfield. However, until no efforts have beenundertakento work out its details.Therefore,in orderto proof thefeasibility
of this methodandto determinetheachievabledegreeof polarisationunderrealisticconditionswe have performedbothanalyticalandnumerical
simulations,whichgo far beyondthesimpleiterative approachof theoriginalproposal.

B-35 ’CRYOPADUM’, an impr oved,hybride, zero-field, neutron polarimeter designfor Spherical Neutron Polarimetry
F. Tasset� , L.-P. Regnault

�
, E. Lelievre-Berna� , M. Thomas� , E. Bourgeat-Lami� , S.Pujol� ,� Institut Laue-Langevin, Grenoble,France�

CEA-GDRFMC/SPSMS/MDN,Grenoble,France
Cryopad-II,the uniqueILL polarimeter, is routinely usedon IN20 andD3 for antiferro-magneticstructureinvestigations.The elasticmodeof
operationhasnow beenfully demonstrated,up to high momentumtransfer, allowing for examplethe spectaculardeterminationof the covalent
magneto-electricmagnetisationdensity in Cr� O� by P. J. Brown et al. We discussherethe tentative inelasticmagneticmeasurementsmade
on IN20 with Cryopad-IIwhich allowed us to acquirethe propercontrol of this technique,to demonstrateits feasibility and to understandits
potentialstrengthin detectingmixednuclear-magneticexcitations.Within theframeof ENPI,aEuropeanNetwork for thedevelopmentof Neutron
Polarimetry, anintensesimulationwork hasbeenrecentlyaccomplishedfor a hybride(Nb & Mu-Metal) magneticdesign,holdingthepromiseof
a 2& precisioneven with a 2cm diametersamplesizeanda 2& beamdivergence.ThreesuchoptimisedCryopadumdevicesarebeingpresently
built for ILL, CEA andJAERI, which shouldrepresenta dramaticimprovementin theneutronscatteringcommunityaccessto SphericalNeutron
Polarimetry.

B-36 Towards High ResolutionPolarisation Analysis usingDouble Polarisation and Ellipsoidal Analysers
D. Mart́ın y Marero� ,� ISIS Facility, RutherfordAppletonLaboratory
Classicpolarisationanalysismethodslack thecombinationof high resolutionandhigh-countratenecessaryto copewith thedemandof modern
condensedmatterexperiments.In this work, we presenta methodto achieve high-resolutionpolarisationanalysisbasedon a DoublePolarisation
system.Couplingthis methodwith anEllipsoidalWavelengthAnalysera high-countratecanbeachievedwhilst deliveringa resolutionof around
10 6 eV. Thismethodis ideally suitedto pulsedsources,althoughit canbeadaptedto continuoussourcesaswell.

B-37 NRSE phenomenawith adiabatic passageof neutron spin thr oughresonantcoils
S.V. Grigoriev ��� � , W.H. Kraan

�
, M.Th. Rekveldt

�
, W.G.Bouwman

�
� Petersburg NuclearPhysicsInstitute,Gatchina,St.Petersburg 188350,Russia�

InterfacultairReactorInstituut,TU-Delft, 2629JB Delft, TheNetherlands
NeutronResonanceSpinEchophenomena,producedby resonancecoilswith adiabaticpassageof theneutronspin,areinvestigatedexperimentally
andtheoretically. Thesolutionof theSchr̈odingerequationwasobtainedfor therequiredconfigurationof themagneticfields.Thewholespectrum
of theneutronwavelengthis involved in theprecession.Theprecessionphaseinsidethecoil consistsof threecontributionsin therotatingframe
approach.Thefirst, biggestcontribution is thephaseof therotatingframe.Thesecondis theprecessionphaseof theneutronspin in therotating
framesinceit follows adiabaticallytheeffective field asseenin this frame. Thethird, smallestcontribution is Berry’s phasesincethemagnetic
field rotatesover anangleapproaching5 in this rotatingframe.All threecontributionshave beenexperimentallystudied.

B-38 Spin-EchoSANSbasedon adiabatic HF flippers in dipole magnetswith skewpoles.
W.H. Kraan� , S.V. Grigoriev

�
, M. Th. Rekveldt� , W.G.Bouwman� , O. Uca� ,� InterfacultairReactorInstituutTU-Delft, 2629JBDelft, TheNetherlands�

Petersburg NuclearPhysiscsInstitute,188350Gatchina,Petersburg District, Russia
We built a Spin-Echoset-uphaving precessiondeviceseachmadeup of 2 adiabaticHF flippers. To realisethe anglelabelling of our coarsely
collimatedneutronbeam,thepolesof thedipolemagnetsfor theHF flipperswereshapedasparallellograms.Goodpolarisationcanbeobtained
over largebeamcrosssectionsin dipolefieldsup to 750gauss,i.e. HF equalto 2 MHz. SANSin a sampleplacedsomewherein thebeamshows
upasdepolarisation,i.e. adecreaseof theamplitudeof theSEsignal.Measuringthedepolarisationatvariouspositionsof thesampleinsideoneof
theprecessiondevicesis equivalentto probingthesample’s correlationfunction 798;:=< . We will show examplesof spin-echoSANSmeasurements
in which this functionwasdeterminedup to r=60nm.

B-39 Magnetisedfoils as 5 -Flippers in Spin-EchoSpectroscopy
M. T. Rekveldt, W. H. Kraan, W. G. Bouwman,� IRI, NM, TU Delft, Mekelweg 15,2629JBDelft, TheNetherlands
In Larmorprecessiondevices,suchasusedin neutronspin-echosystems,field line integralshave to behomogeneousover thecross-sectionof the
neutronbeam.Inhomogeneitiesin theseline integralsarisewherethemagnitudeof thefield changesalongtheneutronpaths.Mostly correction
coils areappliedto correctfor theseinhomogeneities.In spin-echosystemsusing 5 -flippers in the region betweentheseinhomogeneities,an
automaticcorrectionfor themaincontributionof theinhomogeneitiesis obtainedthatavoidscomplicatedcurrentcorrectioncoils. In thispaperthe
applicationof such 5 -flippersin a spin-echospectrometerfor small-anglescatteringwill beconsideredanddiscussed.Theprinciplecanbeused
in conventionalspin-echospectrometersaswell.
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B-40 Applicability of spin-echosmall-angleneutron scattering
Wim G. Bouwman, S.V. Grigoriev, O. Uca, W. H. Kraan, J.Plomp, M. T. Rekveldt,� InterfacultairReactorInstituut,Delft Universityof Technology, Mekelweg 15,2629JB,TheNetherlands
Spin echosmall anglescattering(SESANS)[1]is a novel polarisedneutronspin echotechniqueto measuresmall angleneutronscatteringwith
a divergent beam. Calculationsindicatethat the methodworks bestwith strongscatteringsamples.It appearsthat the countingstatisticsare
independentonthewavelengthusedat theuppertail of theMaxwellianwavelengthspectrum.Largeparticlesgivemorescatteringthansmallones
that make the techniquemostsuitablefor large particleswherethe resolutionis problematicin conventionalSANS.CalculationsandSESANS
measurementsillustratetheseprinciples.1] W. G. Bouwman,M. vanOossanen,O. Uca,W. H. Kraan,andM. Th. Rekveldt.,J.Appl. Cryst.,33,
767–770,2000.

B-41 Line integral correctionsin Larmor precessiondevices
O. Uca� , W. H. Kraan� , W. G. Bouwman� , J.Plomp� , M. T. Rekveldt� ,� InterfacultyReactorInstitute,Delft Universityof Technology, theNetherlands
Larmor precessiondevices needhomogeneousline integrals of the magneticfield along the neutrontrajectoriesover the beamcross-section.
Line integral inhomogeneitiesmust be homogenizedor correctedin order not to spoil the initial polarization. It hasbeenshown that these
inhomogeneitiescanbecorrectedwith coils in theSESANSinstrumentwith foils [1]. Thecoils generatea vertical field gradientoppositeto the
precessionfield. Actually thesecoils transformagradientof theline integral in thefield directionto a directionperpendicularto it. Thesameidea
of correctionis investigatedfor moregeneralapplications,theoreticallyandexperimentally.[1] Line integral corectionsin SESANS,Acceptedfor
publicationin PhysicaB, 2001

B-42 Developmentof modified neutron spin echospectrometersapplicable to pulsedneutron sources
STasaki� , T Ebisawa� , R Maruyama

�
, N Achiwa� , T Kawai � , Y Kawabata� , M Hino � , D Yamazaki� , SKawakami

�
,� ResearchReactorInstituteKyoto Univ., KumatoriOsaka590-0494,Japan�

Departmentof NuclearEngineering,Kyoto Univ., Sakyo-ku,Kyoto 606-8501,Japan� GraduateSchoolof SciencesKyushuUniversity, Higashi-kuHakozaki812-8581Fukuoka,Japan
Modified neutronspinechois developingmethodbasedon neutronspin interferometryprinciple. Therearethreetypesof spectrometerarenow
beingdevelopedto apply to reactorneutronsources.Advantagesof thesespectrometersare1. they do not requirehugeuniform magneticfield,
2. sincethesizeof thespectrometercanbemuchsmaller, thenit will bepossibleto combinewith otherspectrometers,and3. have possibilityof
increasingspinechotime. Applicationof thesespectrometers,however, hasnot yet performed.We presentresultsof preliminaryexperimentsof
themodifiedneutronspinechospectrometersapplicableto pulsedsources,anddiscusson thefeasibility of thesespectrometers.

B-43 Larmor precessionpictur eand quantum aspectsof neutron spin behavior
N.K. Pleshanov � ,� Petersburg NuclearPhysicsInstitute,188350Gatchina,Russia
Theinterestto quantumaspectsof theneutronspinbehavior in magneticfieldshasrecentlybeenstirredupby developmentsin neutrontechniques.
In someof thepaperstheLarmorprecessionpicturehasbeenrevoked asinconsistentwith theexact quantumpicture. However, onemayshow
that in thesecasesthe Larmor precessionpicture canbe reconciledwith the quantumapproachto the neutronspin behavior in homogeneous
fields.Particularly, theuseof suchnotionsaszero fieldprecession, optical spinrotationandquantumprecessionintroducedto opposetheLarmor
precessioncancertainlybeavoided.On theotherhand,theconditionsareobtainedwhentheLarmorprecessionpicturefails andquantumaspects
of theneutronspinbehavior docomeinto play. Examplesof polarizedneutronexperimentsaregivento illustratethis.

B-44 Neutron spin-echospectrometer at BARC Trombay
S.L.Chaplot� , R. Mittal � , P. Goel� ,� Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India
At oneof thecold neutronguidesat the Dhruva reactorat Trombay, we aretestinga modestlydesignedneutronspin-echospectrometer, which
would be suitablefor the study of dynamicsat an intermediatelength of about1 nm and time up to 1 ns. We usea BeO- filtered quasi-
monochromaticbeam;anda multi-stagesoller typedesignof thesupermirrorpolarizerandanalyserwhich allows focussingof theneutronbeam
by a suitablechoiceof theanglesbetweenthevariouscolumnsof thesupermirrors.Thespin-echosignalhasbeenobserved for thedirectbeam,
andfurthercalibrationexperimentsarein progress.

B-45 Instrumental Designand Performanceof a NewPulsedNeutron Reflectometer(ARISA) for FreeSurfaceat KENS
N. Torikai � , M. Furusaka� , H. Matsuoka

�
, Y. Matsushita� , M. Shibayama� , A. Takahara� , M. Takeda% , S.Tasaki> , H. Yamaoka

,
,� NeutronScienceLab (KENS),KEK, Tsukuba,Japan�

Dept.of PolymerChemistry, Kyoto Univ., Kyoto,Japan� Dept.of Applied Chemistry, Nagoya Univ., Nagoya,Japan� NeutronScatteringLab, ISSP, TheUniv. of Tokyo, Tokai,Japan� IFOC,KyushuUniv., Fukuoka,Japan
% PhysicsDept.,TohokuUniv., Sendai,Japan
> ResearchReactorInstitute,Kyoto Univ., Kumatori,Japan,

Dept.of MaterialsScience,Univ. of ShigaPrefecture,Hikone,Japan
A new pulsed-neutronreflectometer(ARISA) with averticalscattering-planegeometrywasinstalledatoneof thethermalneutronportsof KENS.
The neutronbeamis guideddownward onto samplesurface. Specularreflectioncanbe measuredup to 4 nm

� � in neutronmomentumtransfer
alongtheverticaldirectionfor liquid sampleusingneutronswithin wavelengthrangeof 0.07nm- 0.4nm. A liquid troughanda high-temperature
cell werepreparedassampleenvironmentequipment.Theperformancetestshave beenstartedusingnickel films anda few polymersystems.
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B-46 Wide angleNSE: the spectrometerSPAN at BENSC
C. Pappas� , A. Triolo � , R. Kischnik� , F. Mezei� ,� BENSC,HMI Berlin, Glienicker Str. 100,D-14109Berlin, Germany
The peculiarity in the designof SPAN is in the NSE precessionfield, which is createdby threepairs of coils with diameters1, 3 and4.8 m
respectively. Theset-uphasa cylindrical symmetryarounda verticalaxis,which crossesthescatteringplaneat thesampleposition.Theresulting
magneticfield doesnot changewith thescatteringangleandthusenablessimultaneousNSEmeasurementsover a wide angularrange.SPAN is
alsocharacterizedby its broadincidentwavelengthband,which rangesfrom 9 Åto 2.5 Åi.e. from cold neutronsto the thermalspectrum.At the
lowestwavelengthof 2.5Å

� � Q?A@�B =4.8Å
� � , whichopensupnew possibilitiesin probingcoherentdynamicsin thehighQ range,wherelocalized

motionsshouldoccur. ThathighQ valueshaveneverbeenaccessibleby any otherNSEspectrometerbeforeandhaveupto now only beenreached
by thecombinedthermalTAS-NSEspectrometersTASSE-IN20at ILL andPONTA at ISSP-JAERI

B-47 Calculationson spin-echocoils.
S.Prokudaylo� , R. Gähler� , T. Keller� , M. Bleuel� , M. Axtner� , A. Selvachev

�
,� PhysikDepartmentE21,TechnischeUniversiẗat München,D-85747Garching,Germany�

Instituteof ComputerAided Design,RussianAcademyof Science,Moscow, Russia
Theperfomanceof thecoils usedin Spin-Echosetupis simulatedto obtaintheoptimumparameters.Thepossibilityto useroundwire insteadof
bandfor coil productionis proved. Theparametersof thestaticbootstrapcoils werevariedin 2D approachanda moreadvancedconfigurationas
beingusedwasfound.Thecoil for normalspineschowith field perpendicularto theopticalaxisis consideredin 3D simulations.First resultsare
cited.
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B-48 Viscositiesand densitiesof melts measured with dynamic neutron imaging and the falling sphere technique
A. Kahle� , B. Winkler � , B. Hennion

�
, P. Boutrouille

�
, G. Bayon� ,� Universiẗat Kiel, Institut für Geowissenschaften,Mineralogie,Olshausenstr. 40,24098Kiel, Germany�

CEA, Centred’ EtudesdeSaclayDSM/DRECAM/LLB, 91191Gif-sur-YvetteCedex, France� CEA, Centred’ EtudesdeSaclayDRN/DRE/SIREN,91191Gif-sur-YvetteCedex, France
Wedemonstratethatviscositiesanddensitiesof silicatemeltscanbeaccuratelydeterminedusingneutronimagingcombinedwith thefalling sphere
technique.Investigationsincludethedeterminationof theviscosityanddensityof apureSiO� meltat temperaturesupto 2000& C andexperiments
on theviscositiesof partially crystallizedmelts.

B-49 Methyl Group Dynamicsin a Crystal and its GlassyCounterpart by Neutron Scattering
A. J.Moreno� , A. Alegr � , J.Colmenero� , B. Frick

�
,� Dpto. FisicadeMaterialesy CentroMixto CSIC-UPV/EHU.Apdo. 1072,20080SanSebastían,Spain�

Institut LaueLangevin, BP 156X,F-38042,Grenoble,France
Methyl groupdynamicsin a samesampleof sodiumacetatetrihydratein crystallineandglassystatehasbeeninvestigatedby neutronscattering.
Measurementshave beencarriedout in thewholetemperaturerange,coveringthecrossover from therotationaltunnelingto theclassicalhopping
regime.Theresultsin thecrystallinesamplehavebeenanalyzedaccordingto theusualsingle-particleassumptionwhile thosein theglassin terms
of a Gaussiandistribution of single-particlepotentials,this distribution resultingfrom thestructuraldisorderpresentin theglass.It is foundthat
theaveragepotentialbarrierin theglasstakes,within theexperimentalerror, thesamevalueasthesinglebarrierin thecrystal.Thehalf-width of
thedistribution takesa valuesimilar to thoseobtainedin thequitedifferentstructuralglasses(polymers)thathadbeeninvestigatedup to now.

B-50 Neutron scatteringstudy of low energy excitationsin triphenyl phosphite
J.Mayer� , J.Krawczyk� , J.Janik� , M. Massalska-Arodz� , I. Natkaniec��� � , O. Steinsvoll � ,� H.NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland�

FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia� Institutefor Energy Technology, 2007Kjeller, Norway
Triphenyl phosphite(TPP)wasstudiedby a wide rangeof experimentalmethods[1]. In this paperwe presentthe resultsconcerningthe low
energy excitationsmeasuredby inelasticincoherentneutronscatteringfor all phasesof TPP with two different instruments.The preliminary
resultsobtainedwith a directgeometryspectrometerrevealeda weakbosonpeakin glassystate,whatis in agreementwith largevalueof fragility
of TPP. Themoredetailedresultsobtainedwith the invertedgeometryspectrometerarealsopresented.Thedensityof statespresented,beinga
realpropertyof thematerial,seemsto bemorecorrectwayof describingthelow energy processesthanscatteringlaw measuredin directgeometry
experiment[2]. [1] M. Mizukami, K. Kobashi,M. Hanaya,M. Oguni, J.Phys.Chem.B 103 (1999)4078. [2] J.Mayer, J.Krawczyk, J.A.Janik,
M.Massalska-Arodz,I.Natkaniec,O.Steinsvoll, submittedto PhysicaB.

B-51 Characterization of ”Str ong/Fragile” Behaviour of Glass-Forming AqueousSolutionsby Neutron Scattering
C. Branca� , S.Magaz̀u � , G. Maisano� , O. Migliardo � ,� Dipartimentodi FisicaandINFM, Universit̀a di Messina,P.O.Box 55,98166S.Agata,Messina,Italy
In this contribution we report the resultsof a studyon glass-formingaqueoussolutions. This study is principally addressedto the comparison
of the vibrationalpropertiesof the two homologousdisaccharidesacrossthe glasstransition. The neutronscatteringmeasurementshave been
performedon trehalose/H� O andsucrose/H� O mixturesby usingthespectrometerMIBEMOL at theLaboratoireLeonBrillouin (LLB, Saclay)as
afunctionof temperatureandconcentration.In orderto characterizethedifferentrigidity of boththedisaccharide/H� O mixtures,wehaveanalysed
thetemperaturebehaviour of theDebye-Waller factor. For thetrehalose/watermixtures,alsothedependenceof fragility onconcentrationhasbeen
alsoinvestigated.

B-52 Study on Destructuring Effect of Trehaloseon Water by Neutron Diffraction
F. Migliardo � , G. Maisano� , P. Migliardo � ,� Dipartimentodi FisicaandINFM, Universit̀a di Messina,P.O.Box 55,98166S.Agata,Messina,Italy
� , � -trehalose,a glass-formingdisaccharide,shows anexcellentbioprotective capabilityin several living beingsunderenvironmentstresscondi-
tions,maintainingactivity andleaveningcapacityof several desiccation-resistantorganisms.Ramanscatteringfindingson aqueoussolutionsof
trehaloseandhomologousdisaccharidessuggeststhehypothesisthat thecryoprotective actionof trehaloseon biologicalstructuresis to becon-
nectedwith its capabilityto reducetheamountof freezablewaterandto destructuresotheH-bondnetwork of water. By neutrondiffractiondata,
collectedby usingSandalsdiffractometerat the ISIS facility (UK), we evidencethe characteristicpeakschangesof the partial structurefactors
anddistribution functionsin comparisonwith waterspectraandasa consequenceof anincreaseof temperatureandconcentration,andobtainthe
confirmthata decreasingof thetetrahedralitydegreeof wateroccurs.

B-53 Neutron ScatteringStudy on the Vibrational Behaviour of DisaccarideAqueousSolutions
G. Romeo� , F. Migliardo � , P. Migliardo � ,� Dipartimentodi FisicaandINFM, Universit‘adi Messina,P.O.Box55,98166S.Agata,Messina,Italy
In recentyearstherehasbeena rapidgrowth in biochemicalandbiomedicalstudiesinvolving disaccharides.Most disaccharidesdisplaysimilar
H-bondingpropertiesandpossessa relatively largenumberof OH groups,that interfaceeasilywith theH-bondnetwork of thecloselyassociated
waters.To understandtheremarkablefunctionaldifferencesamonghomologuedisaccharides,it is importantto characteriseandcomparehighly
resolveddatafrom proton-sensitive techniques.In this contribution we reporta neutronscatteringstudyof thevibrationalpropertiesof trehalose,
maltoseand sucroseaqueoussolutionsby using the TOSCA spectrometerat the ISIS facility (UK). We have analysedvibrational spectraof
hydratedsamplesof threedisaccharides,in orderto investigatetheextent to which certainunusuallow-frequency differencesbetweentrehalose
andtheotherhomologuesdisaccharidesarereflectedin specificfeaturesat higherfrequencies,andto characterizetheeffectsof disaccharideson
thedynamicsof ice.
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B-54 Neutron ScatteringStudy of Molecular Motions in GlassyBPA-Policarbonate.
S.Arrese-Igor� , A. Alegŕıma� , A. Arbe� , J.Colmenero� , B. Frick

�
,� Dpto Dpto de Fı́sicade Materiales,Universidaddel Páıs Vascoy Unidadde Fı́sicade Materiales(CSIC-UPV/EHU).Apdo 1072,20080,San

Sebastian,Spain.�
ILL, BP156,38042Grenoble,France.

Most of theengineeringthermoplastics,materialswith a well-known technologicalsignificance,areglassypolymers.Themechanicalproperties
of thesepolymers,beingthebasisof mostof theseapplications,aredirectly relatedwith thedynamicalprocessesoccurringat themolecularscale.
For example,it is believedthattheenergy dissipationcausedby theactivationof dynamicprocessesrelatedto secondaryrelaxationareresponsible
of thegoodimpactresistanceof engineeringpolymers.In orderto shednew light into thecomprehensionof therelationshipbetweenmolecular
dynamicsandmechanicalpropertiesof thesepolymers,we have studiedthedynamicsof glassyPolycarbonate(PC).Methyl groupdeuteratedand
fully deuteratedsamplesweremeasuredby meansof QuasielasticNeutronScattering(QNS)andDielectricSpectroscopy (DS). It is shown that
theoccurrenceof only phenyl ring p-flips is not enoughto explain theNS dataobserved. Moreover, someadditionalcenterof massmovementis
inferredfrom the fully deuteratedsamplespectra,wheremovementswhich do not involve structuralchanges,like phenyl ring p-flips, would not
contributeto thequasielasticsignal.

B-55 Characterization of Conformational Propertiesof Protein/Trehalose/Water Systemby Neutron Scattering
F. Migliardo � , G. Maisano� , P. Migliardo � ,� Dipartimentodi FisicaandINFM, Universit̀a di Messina,P.O.Box55,98166S.Agata,Messina,Italy
The presentwork concernswith an experimentalstudyof the conformationalpropertiesof an importantproteindUTPaseasa function of tem-
peratureandin presenceandin absenceof trehalose.Sincetrehaloseplaysanimportantrole asstabilizerof cellularstructuresin particularstress
conditions,by protectingbiologicalmembranesandenzymesunderconditionsof dehydrationandelevatedtemperatures,thiskind of studyallows
to testthestabilizingeffect of trehaloseon biologicalsystems.Theattentionhasbeenaddressedto the temperaturestabilizationof dUTPase,an
essentialdeterminantof fidelity of DNA replicationby effectively reducingthedTTP/dUTPratio in cellsundergoingactive mitosis.To elucidate
whethera direct protein-trehaloseinteractiontakesplace,SANS measurementshave beenperformedby V4 spectrometer(BENSC,Germany).
From this investigationwe have obtainedinformationon the changesof the proteinstructureasa function of temperatureand in presenceof
trehalose.

B-56 Analysisof Vibrational PropertiesChangesof Water in Presenceof Disaccharides
G. Romeo� , P. Migliardo � ,� Dipartimentodi FisicaandINFM, Universit̀a di Messina,P.O.Box55,98166S.Agata,Messina,Italy
Thegrowing intereston trehaloseandhomologuesdisaccharidesis basedonthecircumstancethatthey revealgreateffectivebio-protectiveeffects.
Among variousfunctions,disaccharidesincreasetoleranceto freeze-drying,inhibit virus growth in cell culturesandprolongthe life of organs
for transplantation.To understandthe uniqueeffectivenessof trehalose,neutronscatteringis a powerful spectroscopictechniqueto be usedin
conjunctionwith simulationof the molecularmechanismsof the biological action. In this contribution we report the resultsobtainedby using
MARI spectrometer(ISIS, UK). Thefindingsreveal that trehaloseis mosteffective in destructuringtheopen(low density)conformationof ice,
followedby maltoseandsucrose,showing theeffectsof disaccharideson thestructuralarrangementsandon thevibrationaldynamicsof water.

B-57 Characterization of TrehaloseAqueousSolutionsby Neutron Spin Echo
C. Branca� , A. Faraone� , S.Magaz̀u � , G. Maisano� , A. Mangione� , C. Pappas

�
, A. Triolo

�
,� Dipartimentodi Fisicadell Universit̀a di MessinaandINFM, 98166Messina,Italy�

Hahn-Meitner-Institut,BENSC(NI), Glienicker Strasse,D-14109Berlin, Germany
Thework reportsNeutronSpinEcho(NSE) resultson aqueoussolutionsof trehalose,a naturallyoccurringdisaccharideof glucose,showing an
extraordinary.bioprotective effectivenessagainstdehydrationandfreezing.We collecteddatausingtheSPAN spectrometer(BENSC,Berlin) on
trehaloseaqueoussolutionsat differenttemperaturevalues.Theaim of thework is to furnishnew resultson thedynamicsof the trehalose/water
systemon thenanoandpicosecondsscale.

B-58 The protonsdynamicsof ethyleneglycol
A. G. Novikov � , M. N. Rodnikova

�
, O. V. Sobolev � ,� Institutefor PhysicsandPower Engineering,Bondarenko Sq.1.,Obninsk,KalugaReg.,Russia.�

Kurnakov Instituteof GeneralandInorganicChemistry, RussianAcademyof Sciences,117907,Moscow, Russia
The resultsof the inelasticneutronscatteringexperimenton ethyleneglycol at T= 348K and T = 393 K by using ”direct geometry”double
time-of-flight neutronscatteringspectrometerDIN-2PI (FrankLaboratoryof NeutronPhysics,JINR,Dubna)arepresented.Thequasi-elasticand
inelasticcomponentsof the incoherentscatteringfunctionS(Q,C ) have beenconsidered.Thediffusioncharacteristicsandgeneralisedfrequency
distributions(GFD) for protonsof ethyleneglycol moleculeswereobtainedfrom theneutronscatteringspectra.

B-59 Vibrational Dynamicsof Hydration Water in Amylose
N. Angelini ��� � , F. Cavatorta��� � , A. Deriu��� � , G. Albanese��� � ,� Istituto Nazionaledi FisicadellaMateria,Unitá di ricercadi Parma,Italy�

Dipartimentodi Fisicadell’ Universit́a di Parma,Italy� CNR IstitutoBiofisica- Pisa-Italy
We presenta studyon the dynamicalpropertiesof hydrationwater in amylose,basedon low temperaturevibrational spectracollectedon the
TOSCAat ISIS. Thestructuralconstraintsof thepolysaccharidechainsfavour the formationof a high densitystructurefor water, thathasbeen
suggestedby Imbertyet al.[1] on thebasisof conformationalanalysis.Accordingto this model,hydrationwatercanonly entertheporesformed
by six adjacenthelicesandcompletelyfills theporeat 27%w/w, reachinga densityoriginally quotedas1.4g/cm� . Our measurementsshow that
thedynamicalbehaviour of hydrationwateris similar to thatobservedin highdensityamorphousice. Amyloseshowsthereforepeculiarcharacters
whencomparedto otherporousmaterialswherewaterformsstructureshaving a liquid-like density. [1]ImbertyA, PerezS,Biopolymers.27,1205
(1988)
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B-60 Inelastic Neutron Scattering in AmorphousSystemsat Low Momentum Transfer
W. Schmidt��� � , M. Ohl ��� � , U. Buchenau� ,� ForschungszentrumJülich, Institut für Festk̈orperforschung,52425Jülich, Germany�

Institut LaueLangevin, 38042Grenoble,France
We studiedinelasticscatteringat low momentumtransferfor polybutadiene[1], anamorphouspolymer, andfor water. Themeasurementswere
doneonthecold-neutronthree-axisspectrometerIN12 studyingprotonatedanddeuteratedsamplesto distinguishbetweenincoherentandcoherent
scattering.A largevacuumtankaroundthesamplewasusedto eliminatethestrongair scatteringat low scatteringangles,closeto theincoming
beam.Multiple-scatteringcalculationswereperformedandvalidatedin theexperiments.For theincoherentscattering,theexpectedQ

�
-dependence

could be confirmed. On the contrary, the coherentscatteringshows a small, but clearly non-zeroadditionalcontribution down to the lowest
accessibleQ-vectors.Theresultsareinterpretedin termsof anelasticdistortionaroundlow frequency localisedmodes[2]. For IN12 apolarisation
analysiswith reducedair scatteringiscurrentlyunderconstruction.In additionto magneticexperimentsalsoaseparationof coherentandincoherent
scatteringat smallmomentumtransferwill beavailablewith high accuracy. This work hasbeenfundedby theBMBF undercontractnumber05-
300-CJB-6.[1] W. Schmidt,M. Ohl, U. Buchenau,Phys.Rev. Lett., 85, (2000)5669. [2] U. Buchenau,A. Wischnewski, M. Monkenbusch,W.
Schmidt,Phil. Mag. B 79(1999)2021.

B-61 SANSstudy of the critical behaviour in a confinedbinary liquid mixtur e
M. Bonetti� , Y. Alméras� , F. Formisano

�
, J.Teixeira� ,� ServicedePhysiquedel’Etat Condenśe, CEA-Saclay, 91191Gif-sur-YvetteCedex, France�

INFM-OGGc/o ILL, 6 rueJ.Horowitz, BP15638042GrenobleCedex 9, France� LaboratoireLéonBrillouin, CEA/CNRS-Saclay, 91191Gif-sur-YvetteCedex, France
We reportheresomeof the resultsobtainedthrougha SANS experimentperformedat thePAXE diffractometerof theLLB (Saclay, France)on
thebinarymixturen-octane+n-perfluorooctanesoakedin a Vycor porousglassat thebulk critical composition.Thisexperimentallowedthestudy
of the critical behaviour in a temperaturerangeextendedwith respectto a previous measurement[1] on a similar mixture to be performed.We
have detecteda low-Q intensity that increasesmoreandmorewhen lowering the temperature,even at temperaturesmuch lower thanthe bulk
critical one.Thepossibility thatcritical fluctuationscouldsurvive in anextremelybroadtemperaturedomainbecauseof confinementis therefore
discussed.[1] F. FormisanoandJ.Teixeira,Europ.Phys.J.E 1, 1 (2000).

B-62 Structural Changesand Diffusive Consequencesin Sodium Disilicate Melts
A. Meyer� , H. Schober��� � , D. B. Dingwell� ,� PhysikDepartmentE13,TechnischeUniversiẗat München,85747Garching,Germany�

Institut Laue-Langevin, 38042Grenoble,France� Institut für Mineralogie,PetrologieundGeochemie,Universiẗat München,80333München,Germany
We investigateNa� Si� O� meltswith inelasticneutronscatteringat temperaturesup to 1600K. Theelasticstructurefactorshows at D 
�( E

Å
� � an

emerging prepeakwhich becomesmorepronouncedwith increasingtemperature.Thepartially destroyed Si-O tetrahedralnetwork relaxeson a
time scaleof ns,whereastheNa ion relaxationdynamicsoccurson a time scaleof 10ps. The temperaturedependenceof the latter is given by
thesumof two nearlyequallystrongcontributions: a fasterdiffusionandan increasingnumberof diffusingatoms.Our resultson structureand
dynamicscanberationalizedusingresultsof recentmoleculardynamicssimulations.

B-63 Chemical-isomericeffectson propanolglassystructur e
G. J.Cuello� , C. Talón

�
, F. J.Bermejo� , C. Cabrillo� , M. A. Ramos

�
, S.Vieira

�
,� Institut LaueLangevin, 6 rueJulesHorowitz, F-38042Grenoble,France�

LaboratoriodeBajasTemperaturas,UAM, CantoblancoE-28049,Madrid,Spain� InstitutodeEstructuradela Materia,CSIC,Serrano123,E-28005Madrid,Spain
Wehavestudiedthestructureof bothpropanolisomersin theirglassyandcrystallinestatesbyneutrondiffraction.Theglass-transitiontemperatures
of 1- and2- propanolareabout98 and115K, respectively, andevensurprisinglylargerdifferencesareobserved for themelting temperaturesof
the stablecrystals,which are148 and185K, respectively. Their supercooledliquid phasesshow ratherdifferentrelaxationspectra,1-propanol
manifestingstrongdeviations from Debyebehavior, whereas2-propanolshowing a far weaker effect. We discussthe spectraobtainedfor the
staticstructurefactorandthestaticcorrelationfunctiong(r). Thereis a noticeabledifferencein thepositionof theFSDP, whichclearlyindicatesa
densitychange,well correlatedwith theperiodof theintermolecularoscillationsshown by theg(r).

B-64 Observation of Crossover fr om 3D-Ising to isotropic Lifshitz critical Behavior and Double Critical Point in a ternary Polymer
Blend
V. Pipich� , D. Schwahn� , L. Willner � ,� ForschungszentrumJülich GmbH,Institut für Festk̈orperforschung
A ternarypolymerblendconsistingof acritical polybutadiene/polystyrenemixture(PB/PS)andasymmetricdiblockcopolymerPB-PSwasstudied
by SANS. In principle, the diblockcopolymeractsasa surfactantthus enhancingthe systemcompatibility. For diblock concentrationsbelow
and above the so-calledLifshitz line (LL) the, respectively, characteristicphasebehavior of blendsand diblockcopolymersis observed. The
”blend” regimebelow LL shows anuppercritical solutiontemperaturewhich is decreasingwith enhanceddiblock content1 andis terminatedat
1GF 
�( 
�H�I

whenapproachingLL. We couldidentify a crossover from 3d-Isingto isotropicLifshitz critical behavior near 1GF 
�( 
 � andfoundthe
existenceof a doublecritical point (DCP) at 1KJMLONPF 
�( 
=H I

. A properlyconsiderationof the DCPhasto be performedwith thefield variableQ/RTS F�UV8XWZY[W S </8XWZY[W R <�U���W �
its useleadsconsistentlyto theLifshitz critical exponents\*F 	]( ^�_

and `aF 
�( _�_
.

B-65 Self and collective dynamicsof ordered star polymer solutions
J.Stellbrink� , J.Allgaier � , M. Monkenbusch� , D. Richter� , G. Ehlers

�
, P. Schleger

�
,� Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich, Germany�

Institut Laue-Langevin, F-38042Grenoble,France
We investigatedself andcollective dynamicsof orderedstarpolymersolutionswell above their overlapconcentrationb c . Only at low Q self and
collective dynamicsbecomediscernible.The collective short time diffusion coefficient dfe�g g is well describedby the term dfh�ij8lk#<��]mn8lk#< as
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known from colloid dynamics.For covering thesloweddown dynamicsat k ? , thepeakpositionin S(Q), thedynamictime rangeof NSEwas
extendedfor the first time up to 350nsusinglong wavelengths,(=19Å, at IN15(ILL, Grenoble).Herewe found that S(Q,t)/S(Q,0)relaxesinto
a concentrationdependentplateau.Theplateauheightgivesthemeansquaredisplacementof starcores,which is relatedto theblob sizeof the
surroundingstarpolymersolutionobtainedby dynamiclight scattering.

B-66 Dynamic Neutron Scatteringon Partially DeuteratedPolybutadiene
S.Kahle� , L. Willner � , M. Monkenbusch� , D. Richter� , A. Arbe

�
, J.Colmenero

�
, B. Frick� ,� Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich, Germany�

DepartamentodeFisikadeMateriales,UniversidaddelPaisVasco,20080SanSebastian,Spain� Institut Laue-Langevin, 38042GrenobleCedex, France
The molecularnatureof the secondaryrelaxation(JohariGoldsteinrelaxation, � process)and its relationshipwith the a relaxationis in most
casesstill unknown. In orderto accesstheseprocesseson a molecularlevel, it is necessaryto getspatialinformationof therelaxation.Through
the momentumtransferdependenceof the dynamicstructurefactor S(q,t) this informationcan be provided by quasielasticneutronscattering
techniques.Thelargedifferencein scatteringlengthsbetweenhydrogenanddeuteriumallows to accentuatecertaincorrelationsbetweenatomsin
a polymermelt. Here,we like to reporton recentresultson a polybutadienemelt,wherethedoublebondwashydrogeneous,while themethylene
groupscarrieddeuterons(d4h2-PB).In this way thecorrelationsbetweenthedoublebondsareemphasised.We will show that thedoublebond
/ doublebondcorrelationfunction,generatedin this way, shows thesametemperaturedependenceastheviscosityat highertemperaturesat the
structurefactorpeakmaximum,but at lower temperaturesthe spectradecayfasterthanpredictedfrom the viscosity time scale,th. However,
the fully deuteratedsample(d6-PB)hasshown that the intermediatescatteringfunction at the structurefactorpeakmaximumshows the same
temperaturedependenceover thecompletetemperaturerange[1].This indicatestheprevalenceof a differentprocessbelow a certaintemperature
TC, observedin thed4h2-PBsample.A similar temperature-dependenceshows the � processobservedwith dielectricspectroscopy. [1] A. Arbe,
D. Richter, J.Colmenero,B. Farago,Phys.Rev. E 54(1996)3853

B-67 Slow Dynamicsof n-Butoxyethanol/water Mixtur eby Neutron Spin Echo Technique
K. Yoshida� , T. Yamaguchi� , M. Nagao

�
, Y. Kawabata� , H. Seto� ,� Facultyof Science,FukuokaUniversity, Fukuoka814-0180,Japan�

Institutefor solidStatePhysics,Universityof Tokyo, Ibaraki319-1106,Japan� Facultyof IntegratedArts andScience,HiroshimaUniversity, Higashi-Hiroshima739-8521,Japan
n-butoxyethanol/watermixturesundergo phaseseparationat a lower critical solutiontemperature(LCST) of 49& C. Previously, largesmall-angle
neutronscatteringwasobserved in the mixturesat temperaturesbelow LCST, suggestingthat microheterogeneityoccursprior to macroscopic
phaseseparation.In this study, neutronspinecho(NSE)measurementshave beencarriedout at a cold neutronport C2-2of JRR-3M,JAERI on
ann-butoxyethanol/watermixtureof alcoholmolefraction0.09at 25and37& C. Thediffusioncoefficientsobtainedfrom thetimedependentecho
signalsbasedonaBrownianmotionapproximationwere

^�( ^n)�	�
 � ��� and
H�( _n)�	�
 � ��� m

�
s
� � at25and37& C, respectively. Thesevaluesareabout	�
 �

timessmallerthanthoseof purewaterandalcohol,probablyreflectingthemotionof molecularaggregatesformedin themixture. Dynamics
of clusterformationin n-butoxyethanol/watermixtureswill bediscussed.

B-68 Dynamic and Static Propertiesof Star-burst and Star-lik eDendrimers
S.Rathgeber� , T. Pakula

�
, V. Urban� , M. Monkenbusch� , S.Longeville � ,� ForschungzentrumJülich, IFF - WeicheMaterie,52425Jülich, Germany�

Max-Planck-Institutfür Polymerforschung,55021Mainz,Germany� EuropeanSynchrotronRadiationFacility, 38043GrenobleCedex, France� ForschungzentrumJülich, IFF - Neutronenstreuung,52425Jülich, Germany� LaboratoireLeonBrillouin, 91191Gif-sur-YvetteCedex, France
Westudiedthestaticanddynamicpropertiesof star-burstandstar-likedendrimersundergoodsolventconditionsby meansof smallangleneutron-
andX-ray scatteringaswell asneutronspin-echo(NSE) spectroscopy. Fromthe form factorS(Q)we derived the radiusof gyration,thesphere
radius,therangeof hydrodynamicinteractionandthefractaldimension.Internalsegmentdistributionshavebeencharacterizedby thepairdistance
distribution function and the segmentdensityprofile, both obtainedfrom S(Q) via an inverseFourier transformalgorithm. The experimental
findingsarein excellentagreementwith MC computersimulationresultsusingthecooperative motionalgorithm.Fromafirst cumulantevaluation
of the NSE datawe derived the relaxationrateson length scalessmallerand larger than the overall dendrimerdimension. For the star-like
dendrimerswe wereableto resolve lengthscalessmallerthantheextentof thelinearunitsbetweenthebranchingpoints.

B-69 Dynamicsof flexible counter-ions in conducting polyaniline: A QuasielasticNeutron Scattering Study
M. Bee��� � , D. Djurado� , J.Combet� , M. A. Gonzalez

�
, P. Rannou� , B. Dufour� ,� LaboratoiredeSpectrometriePhysiqueUniversiteJ.FourierGrenoble-I,B.P. 8738402,SaintMartin d HeresCedex, France�

Institut Laue-Langevin, 6 rueJulesHorowitz, B.P. 156,38042,GrenobleCedex, France� Institut CharlesSadron,6 rueBoussingault,67083Strasbourg Cedex, France� CEA Grenoble,DRFMC,SI3M, LPMS,17avenuedesMartyrs,38054GrenobleCedex 9, France
Films of conductingpolyanilinecontainingflexible counter-ions wereinvestigatedby quasielasticincoherentneutronscattering.In additionto
promotehigh conductivity, thesenew ions alsoact to increaseelasticityof samples.As in the caseof morerigid counter-ions, polymerchains
appearasvery stiff objectswhosedynamicsis completelyout of the investigatedtime-scale.Converselythecounter-ion dynamicswasprovedto
beof major importancein relationwith thechargetransportsincea dynamicaltransitionis observedpreciselyin thetemperaturerangewherethe
electronicpropertieschangefrom a metallicto a semiconductingregime.

B-70 Structur eand Dynamicsof Mixed Amphiphilic Membranes.A combinedSANS-NSEstudy.
M. Mihailescu� , M. Monkenbusch� , J.Allgaier � , D. Richter� , J.Stellbrink� ,� IFF, ForschungszentrumJülich, Germany
Amphiphilic moleculesuchasthe non-ionic o � h�p � -tetraethyl-monodecyl-ether, consistingbasicallyof a hydrophilic headanda hydrophobic
tail, canbuilt soft interfacial membranesof varioustopologiesbetweenimmisciblefluids (e.g. water/oil). The averageconformationand the
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time relaxationof the fluctuatingmembranes,at mesoscopiclength-scales,are investigatedwith Small Angle NeutronScatteringandNeutron
Spin Echotechniques,respectively. Two examplestructures,i.e. in sphericalandplanargeometries,built by oq� h pr� surfactantin the presence
of analogouspolymericmacro-surfactantssuchas stp#suYvstpxw arepresented.Informationson physicalparameterslike thebendingelasticity
moduli areextractedbasedonavailabletheories,andtheinfluenceof block-copolymeron themembranestructureandinteractionis discussed.[1]
V.Lisy andB.Brutovsky,Phys.Rev.E,61(4),4045-4053,(2000)[2] A.G.ZilmanandR.Granek,Phys.Rev.Lett.,77(23),4788-4791,(1996)[3] A.Caillé,
C.R.Acad.Sci.274B,891-893,(1972)

B-71 Dynamic studiesof Poly(di-n-alkyl itaconate)s
P. F. Holmes� , V. Arrighi � , S.Gagliardi� , I. J.McEwen� , J.M. G. Cowie � , J.Combet

�
, M. T. F. Telling� ,� Heriot-WattUniversity, Edinburgh,UK�

Institut Laue-Langevin, 38042GrenobleCedex, France� ISIS,RutherfordAppletonLaboratory, Didcot,UK
We reporta dynamicstudyof poly(di-n-alkyl itaconate)sandpresentdatafrom the backscatteringspectrometersIRIS (ISIS) and IN10 (ILL).
Elasticwindow scanmeasurementscarriedout on IN10 indicatethatmolecularmotionis detectedwell below theglasstransitiontemperature.It
is possibleto distinguishdifferentdynamicprocesseswherethetemperaturerangeoverwhich theseareobservedis dependantonthelengthof the
sidechainn. The intermediatescatteringfunction, I(Q,t) determinedfrom theQENSdatacollectedat IRIS wasfoundto obey time-temperature
superposition.We show thattheI(Q,t) dataat differenttemperaturescanbeoverlappedusingthesametime-scaleshift factors.This indicatesthat
therelaxationprocessis commonto all thepolymersinvestigated.

B-72 Componentdynamicsin polymer blends.A combinedQENSand dielectic spectroscopyinvestigation
S.Hoffmann� , D. Richter� , A. Arbe

�
, J.Colmenero

�
, B. Farago� ,� Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich, Germany�

DepartatmentodeFı́sicadeMateriales,UniversidaddelPa
is Vasco,Apartado1072,E-20080SanSebastían,Spain� Institut Laue-Langevin, B. P. 156,F-38042GrenobleCedex 9, France
The individual dynamicsof the two constituantsof a binary polymerblendhave beenstudiedby meansof QENSanddielectricspectroscopy
(DS). In combiningneutronspin-echoandbackscatteringtechniques,thecompletecrossover from entropy driven,Rouse-like chaindynamicsto
thealpha-relaxationin the local segmentalmotion which is governedby local potentialsandsterichindranceshasbeenrevealed.The observed
blendingeffectsontherespectiverelaxationtimessuggestapurelydynamicorigin of thedynamicheterogeneityin polymerblendsat temperatures
well abovetheglasstransitiontemperaturewithouttheassumptionof any kind of localphaseseparation.Thestudieswerecontinuedtowardslower
temperaturesby DS indicatingsystematicdeviationsfrom themean-fieldbehaviour observedby QENSwhich leadto anincreasedheterogeneity
of thelocaldynamicsof thesystem.

B-73 Fullerene-containingpolymeric Stars in bulk and solution by Neutron Spin-Echo
V.T. Lebedev � , Gy. Torok

�
, L. Cser

�
, D.N. Orlova� , V.A. Berstein� , V.N. Zgonnik� , E.Yu Melenevskaya� , L.V. Vinogradova� ,� Petersburg Nucl. Phys.Inst.,188300Gatchina,St.Petersburg dist.,Russia�

Res.Inst. for SolidStatePhys.andOptics,POB-49,H-1525,Budapest,Hungary� Ioffe Physico-Techn.Inst.,194021Polytechnicheskaya26,St.Petersburg, Russia� Inst. of Macromol.Compounds,199004Bolshoy pr.31,St.Petersburg, Russia
Thebenzenesolutionsof Starswith o % h fullerenecoreandpoly(styrene)armsandthebulk polymermatrixhavebeeninvestigatedbyNeutronSpin-
Echo.Thebehavioursof Stars( � ^

arms,massyz�u� 
{	�
 � ) atmomentumtransfer$tF 
�( ' Y 
�( ^�|9} � � andin thetimerange
Q F 
�( 
�	 Y '�
]|K~

at
W�F '�
 Y E]
 &]o , werecomparedwith dynamicsof freePS-chains.Displayingdepressedmolecularmobility, theStarsdid notobey usualdynamic
Zimm or Rousemodel.Theinfluenceof specificarchitectureandpolymer-fullereneinteractionon their dynamicsis treatedin termsof stretched
auto-andpair correlationof chainunitsin Stars.

B-74 Molecular dynamicsof poly(N-vinylcaprolactam)hydrate
V.T. Lebedev � , Gy. Torok

�
, L. Cser

�
, Gy. Kali � , A.I. Sibilev � ,� Petersburg NuclearPhys.Inst.,188300GatchinaSt.-Petersburg dist.,Russia�

ResearchInst. for SolidStatePhys,POB49,H-1525,Budapest,Hungary� Hahn-MeitnerInst.,Glienicker st.100,D-14109Berlin, Germany
The poly(N-vinylcaprolactam)8lsx�xo���<nY�d � w complex hasbeenstudiedby NSE at temperaturesfrom Y ^�


to � I�
 &�o , whenthe hydration
transformsthe originally amorphousrigid chain polymer to elasticone. The polymer 8�y�F '"
�	�
 % < shows a remarkabledecreaseof glass
transitiontemperaturefrom WK�u� 	/I�H & o (dry polymer)to WK����Y ']
 & o ( 7 watermoleculesperunit). We explain it with forming hydration
shells(hydrogenbondswith o�F�w -groups). This systemundergoesa phasedecompositionat W���� 
 & o . So the polymermobility hasa
maximumwithin window WPF�Y '�
 & o�����& o , wheretheS(q,t)correlationfunctionwasmeasured.(time

Q F 
�( 
�
]� Y+� |K~ , momentumtransfer
$2F 
�( ��� |O} � � ). It displaysthe specificchaindynamicsbeinghybridizationof slow reptationandfast transversalchainmotion.Suchkind of
dynamicsin polymersystemswasnotobservedyet.
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B-75 Dynamicsof complexesof poly(N-vinylpyrr olidone)-o % h in aqueoussolution
Gy. Torok� , V.T. Lebedev

�
, L. Cser� , D.N. Orlova

�
, A.I. Sibilev

�
, V.N. Zgonnik� , E.Yu. Melenevskaya� , L.V. Vinogradova� , M.A. Sibileva� ,� ResearchInst. for SolidStatePhys.,POB-49,H-1525,Budapest,Hungary�

Petersburg NuclearPhys.Inst.,188300Gatchina,St.-Petersburg dist.,Russia� Inst.ofMacromol.Compounds,199004,Bolshoy pr.31,St.-Petersburg, Russia� Univ. of St.-Petersburg, 198904,Universitypr.2, Peterhof, St.-Petersburg, Russia
Hydrationof complexes of poly(N-vinylpyrrolidone) (PVP) with fullerene o % h hasbeenstudiedby SANS andNSE to elucidatethe origin of
strongpolymerself-assemblyinducedby extremelylow amountsof fullerene( � 	�
 � %�� Q ( �

) in solution.As comparedto freePVP-coilsin d � w ,
thecomplexes( o % h -moleculeperPVP-chain),forming massfractalstructures,demonstrateintensesegmentalmotion(time ranget=0.2-20ns)at
temperaturesW�F ']
 Y _]
 & o . This anomalousincreraseof relaxationrateof chainsin complexesat segmentalscaleshouldbe relatedto the
influenceof fullereneonwatershellaroundPVP. Theseresultsagreewith viscometrydataobtainedfor aqueoussolutionsof complexesatdifferent
fullerenecontent.

B-76 Conformation of a side-chainliquid crystal polymer in solution
D. Rousseau� , J.-D.Marty

�
, M. Mauzac

�
, P. Martinoty� , A. Brandt� , J.-M. Guenet� ,� LaboratoiredeDynamiquedesFluidesComplexesCNRS-ULPUMR 7506,4 rueBlaisePascal,F-67070Strasbourg cedex, France�

LaboratoiredesInteractionsMoleculairesetdeReactivite ChimiqueetPhotochimique,CNRS-UPSUMR 5623,118routedeNarbonne,F-31062
Toulousecedex, France� BENSC- Hahn-MeitnerInstitut,Glienicker Strasse100,D-14109Berlin, Germany� Institut CharlesSadronCNRSUPR022,6 rueBoussingault,F-67083Strasbourg cedex, France
We have carriedout a studyof the conformationof liquid crystalpolymerin diluted solutions. Our measurementshave beentaken in different
solventsasa function of the graftedmesogensfraction. We have observed that, for mesogensfractionsbetween0% and100%, the radiusof
gyrationinscreasesby a factor2 independentof the solvent. As we will discussduring this communication,this observation correspondsto an
increaseby a factor4 of thebackbone’s persistencelength,andis in favor of Frederickson’s theory[1]. [1] G.H. Frederickson,Macromolecules,
26,2825,(1993)

B-77 Multiple-phase behavior and its memory effect for 4-acrylamidosalicylicacid gel
M. Annaka� , R. Motokawa� , M. Sugyama

�
, K. Hara� , T. Nakahira� ,� Departmentof MaterialsTechnology, Facultyof Engineering,ChibaUniversity, 1-33Yayoi-cho,Inage-ku,Chiba263-8522,Japan�

Departmentof Physics,GraduateSchoolof Science,KyushuUniversity, 6-10-1Hakozaki,Higashi-ku,Fukuoka812-8581Japan� Instituteof EnvironmentalSystems,Facultyof Engineering,KyushuUniversity, 6-10-1Hakozaki,Higashi-ku,Fukuoka812-8581Japan
4-acrylamidosalicylic acid gel exhibits multiple phasesascharacterizedby distinct degreesof swelling; the gel can take oneof four different
swellingvalues,but noneof theintermediatevalues,whichappearsasaresultof thecombinationof hydrogenbondingandhydrophobicinteraction
betweenpolymersegments.Thegel hasremarkablememory: thephasebehavior dependson whetherthegel hasexperiencedthemostswollen
phaseor the mostcollapsedphasein the immediatepast. The information is storedandreversibly erasedin the form of a macroscopicphase
transitionbehavior. Thestructurefactorscorrespondingto thesefour phaseswereobtainedby SANS,whichindicatedthepresenceof characteristic
structuresdependingon pH andtemperature,particularlyin theshrunkenstate.

B-78 INS asa sensitive probeof inter-monomer anglesin polymers
L. Eijck, van� , F.C. Grozema� , L.D.A. Siebbeles� , G.J.Kearley � ,� InterfacultyReactorInstitute,Delft Universityof Technology, Delft 2629JB 15,Netherlands
Wehaveexploredtheuseof INSandnumericalmethodstoobtainoneof themostimportantstructuralparametersin conductingpolymers:theangle
betweenneighbouringaromaticrings. This is achievedby comparingthemeasuredINS vibrationalspectraof oligothiophenesin thecrystalline
statewith thosecalculatedusingperiodicDFT methods.The variationof the spectrumasa function of the anglebetweenthe thiophenerings,
arisesmainly from thesoft out-of-planecoordinates.Potentialfunctionsfor thesecoordinatesarecalculatedandshown to behighly anharmonic.
Theanglesensitivity of theINS spectrafrom thiswork canbeextendedto noncrystallinepolythiophenes.

B-79 Dynamicsof confinedPolymer Electrolytes.
A. Triolo � , L. Bronstein

�
, J.W. Zwanziger

�
, V. Arrighi � , R.E.Lechner� , R. Triolo � ,� Hahn-MeitnerInstitut,BENSC,Berlin, Germany�

Dept.of Chemistry, IndianaUniversity, Bloomington,USA� Dept.of Chemistry, Heriot-WattUniversity, Edinburgh,UK� Dept.of PhysicalChemistry, Universityof Palermo,Palermo,Italy
The segmentaldynamicsof Poly EthyleneOxide confinedin Inorganic-OrganicCompositesis probedby meansof the QENStechnique.As a
consequenceof the confinement,PEOchainsshow a muchslower relaxationbehavior ascomparedto the bulk. The resultsarecomparedwith
evidencesfrom othertechniques.Theeffect of saltdopingof PEOis alsoprobed.

B-80 QENSInvestigationof filled rubbers
A. Triolo � , F. Negroni

�
, V. Arrighi � , R. E. Lechner� , F. Lo Celso� , R. Triolo � ,� Hahn-MeitnerInstitut,BENSC,Berlin, Germany�

Pirelli PneumaticiS.p.A,Milan, Italy� Dept.of Chemistry, Heriot-WattUniversity, Edinburgh,UK� Dept.of PhysicalChemistry, Universityof Palermo,Palermo,Italy
TheQENStechniqueis appliedto investigatetheeffectof inert filler additionto polymerdynamics.Thesegmentaldynamicsof styrene-butadiene
rubberis foundto bestronglyaffectedby additionof SiO� . Our preliminarydataconfirmtheexistenceof a thin layerof boundpolymeraround
thefiller surface,whosedynamicsis highly hinderedascomparedto bulk.
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B-81 NSEand TOF investigationof coherent dynamicsof atactic polypropylen
A. Triolo � , C. Pappas� , V. Arrighi

�
,� Hahn-MeitnerInstitut,BENSC,Berlin, Germany�

Dept.of Chemistry, Heriot-WattUniversity, Edinburgh,UK
The coherentdynamicsof fully deuteratedatacticpolypropylenehasbeeninvestigatedby meansof combinedNeutronSpin EchoandTime of
Flight NeutronSpectroscopy (coveringmorethanfour decadesin time)betweenTg+10K andTg+200K. Thesegmentaldynamicsof aPPhasbeen
probedatdifferentvaluesof themomentumtransfer(0.5! Q(Å

� � ) ! 1.8).Time-temperaturesuperpositionwasobtained,following theviscoelastic
shift law. TOF-QENSindicatesthe existenceof a fasterrelaxation,which is a precursorof the � -process.A thoroughdiscussionon the two
relaxationprocesseswill bereported.

B-82 Segmentaldynamicsin Polymer Electrolytes
A. Triolo � , F. Lo Celso

�
, V. Arrighi � , R. E. Lechner� , R. Triolo

�
,� Hahn-MeitnerInstitut,BENSC,Berlin, Germany�

Dept.of PhysicalChemistry, Universityof Palermo,Palermo,Italy� Dept.of Chemistry, Heriot-WattUniversity, Edinburgh,UK
Polymerdynamicsin PEO-saltmixturesis exploredby meansof the QENStechnique.The reportedresultsare the first QENSevidencethat
dynamicheterogeneitiesareinducedin PEO-saltmixturesasa consequenceof saltaddition. In agreementwith MolecularDynamicssimulation,
thisbehavior canberationalizedassumingtheexistenceof a bimodalrelaxation:a fastprocesscorrespondingto thenormalbulk oneanda slower
relaxationattributedto theformationof PEO-cationcomplexes,whichconsiderablyslows down chaindynamics.

B-83 Anomaliesin the dynamicsand structur eof poly(vinyl chloride)
A. Arbe� , A. Moral � , A. Alegria� , J.Colmenero� , W. Pyckhout-Hintzen

�
, D. Richter

�
, B. Farago� , B. Frick� ,� DepartamentodeFisicadeMateriales,UniversidaddelPaisVasco,andUnidaddeFisicadeMateriales(CSIC-UPV/EHU),SanSebastian,Spain�

Institut für Festk̈orperforschung,ForschungszentrumJülich, Jülich, Germany� Institut Laue-Langevin, Grenoble,France
Thestructuralanddynamicalpropertiesof poly(vinyl chloride)(PVC)havebeenstudiedby SmallAngleNeutronScattering(SANS)andcombining
dielectricspectroscopy, coherentandincoherentneutronscatteringrespectively. SANS revealsthe existenceof structuralheterogeneities.The
dynamicsstudy shows deviations of the spectralshapeand the Q-dependenceof the alpha-relaxationfrom thoseexhibited by commonglass-
forming polymers.A modelconsideringthecoexistenceof differentregionsleadingto a distributionof characteristictimesg(log3 ) givesaccount
for the experimentalobservations. A uniquefunctionalform for the alpha-relaxation- determinedfrom the coherentscatteringdataat the first
peakof thestaticstructurefactorS(Q) - is assumedfor all regionsin thesample.Theg(log3 ) found is compatiblewith thedistribution of only
onevariable,the glasstransitiontemperature.The origin of this anomalousdynamicalbehavior canbe relatedto the structuralheterogeneities
identifiedin theSANSstudy.
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B-84 Neutron diffraction Study of Zinc-Nickel Ferrites PowdersPreparedby Combustion Synthesis
J.S.Lee� , Y. Choi

�
, HaeS.Shim� , ,� KoreaAtomic Energy ResearchInstitute,HANARO, Daejeon,305-600,S-Korea�

SunmoonUniversity, AsanChungnam,336-840,S-Korea
Thechemicalcompositionandmagneticpropertiesof � | B���� � � B��t� � w�� powderspreparedby self-propagatinghigh temperaturesynthesiswere
determinedby neutrondiffraction analysisandwith a vibrating samplemagnetometer. The SHSreactionrateof the reactantmixture with tap
densityhad an extremevalue of 8.9 mm/secat the oxygenpressureof 5 MPa. The ferrite spinel in the SHS productsincreasedas the iron
contentin thereactantsincreased.Thecoerciveforceandresidualmagnetizationwere7.99Oe,75.8emu/g,whereas,themaximummagnetization,
susceptibilityandcurie temperaturewere0.791emu/gand0.001937emu/gOe,respectively. The powder neutrondiffraction patternsmeasured
at room temperatureusingthe 32-detectorhigh resolutionpowder diffractometer(HRPD) at KAERI showed that monochromaticneutronswith
a wavelengthof 0.18339nm wereobtainedfrom a Ge(331)monochromatorwith a 90 take-off angle. The Rietveld refinementof eachpatterns
convergedto goodagreement(� � =1.882.24).In view of theimprovedmagneticpropertiesandproductivity, thenon-stoichiometricnumberof the
Ni-Zn ferritesformedby self-propagatinghigh temperaturesynthesismethodsignificantlydependedon the initial powder size,oxygenpressure
andtherelativeamountof iron to oxide.

B-85 Neutron diffraction investigationof the spontaneousand field inducedspin-reorientation transition in Tm � Fe� >
A. Pirogov � , J.Park

�
, J.-G.Park

�
, C.H. Lee� , K. Prokes� , E. Valiev � , N. Kudrevatykh� , D. Sheptyakov % ,� Ural StateUniversity, 620083Ekaterinburg, Russia�

Departmentof Physics,InhaUniversity, 402-751Inchon,Korea� KoreanAtomic Energy ResearchInstitute,305-600Taejeon,Korea� Hahn-Meitner-Institute,SF-2,14109Berlin, Germany� Instituteof MetalPhysics,620219Ekaterinburg, Russia
% JointInstitutefor NuclearResearch,141980Dubna,Russia
Neutrondiffractionmeasurementswerecarriedout in orderto studythespontaneousandinducedspin-reorientationtransitionsof the”easyaxis-
easyplane” type in the poly- andsingle-crystallinesamplesof the Tm� Fe� > compound.The temperaturedependenciesof the orientationsand
the valuesof the Tm- andFe-ionmagnetizationweredetermined.The large magnetizationanisotropy of Tm-ion magnetizationwasobserved.
Using for Tm� Fe� > the two-sublatticemodel we have estimatedthe valuesof the magneticcrystallographicanisotropy constantsof Tm- and
Fe-sublattices.

B-86 Neutron diffraction investigationof the metamagnetictransition in ErCo �
A. Podlesnyak��� � , A. Mirmelstein

�
, A. Pirogov

�
, A. Teplykh

�
, Th. Strässle� , A. Furrer� , A. Ermakov � ,� Laboratoryfor NeutronScattering,ETH Zürich& PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland�

Institutefor MetalPhysicsRAS,620219Ekaterinburg GSP-170,Russia� Ural StateUniversity, 620083Ekaterinburg, Russia
In contrastto otherLavesphasecompounds,in which thed-electronsubsystemis eithernon-magnetic(LnNi � ) or bearsastablemagneticmoment
(LnFe� ), LnCo� exhibits an intermediatebehavior andundergoesa metamagnetictransition. Surprisingly, very few dataon LnCo� by meansof
neutronscatteringhave beenpublishedsofar, althoughin many casesthedeterminationof themagnetizationby neutrondiffractiontechniquesis
invaluablein the interpretationof thebulk phenomena.Neutrondiffractionwasemployed to studythemagneticstateof theErCo� asa function
of temperatureandexternalmagneticfield in theparamagneticstate.Themetamagnetictransitionhasbeenconfirmeddirectlywith magnetization
values6.0(5)and0.57(9) 6�� for theEr andCo sublattices,respectively.

B-87 Investigationof Atomic Ordering in Fe-Cr-Co Alloys
B. E. Vintaikin � , E. Z. Vintaikin

�
, K. Mikke� , J.J.Milczarek� , J.Jankowska-Kisielĩnska� ,� BaumanStateTechnicalUniversity, Moscow, Russia�

Instituteof PhysicalMetallurgy, Moscow, Russia� Instituteof Atomic Energy, Swierk,Poland
Neutrondiffraction studyof atomicorderingin hardmagneticFe-Cr-Co alloys wasperformed. High coercivity in thesealloys is achieved by
spinodaldecompositioninto ferromagneticandparamagneticphase.Elasticneutronscatteringat (100)and(200)rlp allowedto determinethelong
rangeorderingin theferromagneticphase.Theformationof theB2-typeLRO at temperaturesfrom 770K to 920K wasinvestigated.It wasshown
thattheB2-typeLRO is formedat 770K for Co concentrationshigherthan16 at.%andthat this featurewasonly weaklyaffectedby increaseof
Cr concentration.At lower Co concentrationonly theSRO is observedat 770K.

B-88 Effect of magneticfield on the itinerant Co-subsystemin Ho h/� � � � Y h/� � >�> Co�
A. A. Yermakov � , R. Schneider

�
, N. V. Baranov � ,� Instituteof physics& appliedmathematics,Ural StateUniversity, 620083,Ekaterinburg, Russia�

Hahn-Meitner-Institute,BENSC,D-14109,Berlin, Germany
TherareearthintermetalliccompoundsHo � � B Y B Co� belongto theLavesphasesandhave two interactingsubsystems:theitinerantd-electronsof
cobaltandthelocalized4f-momentsof rareearthmetal.TheCo-subsystemexhibits thepropertiesof anitinerantmetamagnet.Themagneticstate
of thed-electronsubsystemis determinedby theeffective molecularfield actingfrom rareearthatoms.As it is suggestedthesmallexternalfield
producesanorderingeffect on theR - subsystemof thecompoundwith theY-contentjust below x � (0.58). It is foundthat theapplicationof the
smallmagneticfield enhancessignificantlytheintensityof Braggreflectionsanddepressestheintensityof diffusescatteringin Hoh/� � � � Y h/� � >�> Co� .
This behavior resultsfrom themetamagnetictransitionin theitinerantd-bandandmagnetizationgrowth of bothR- andCo-subsystems.

B-89 Sublatticemagnetisationsin px:�o�� �
E. Gratz� , A. Markosyan

�
, V. Paul-Boncour� , A. Hoser� , I. Gaidukova

�
, V. Rodimin

�
,� Institutefor ExperimentalPhysics,T.U. Vienna,1040Wien,WiednerHaupstrasse8-10,Austria�

Facultyof Physics,M.V. Lomonosov MSU, Moscow, Russia� LCMTR, CNRS,94320Thiais,France
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� Forschungszentrum,Jülich, IFF, Germany
Measurementsof the thermalexpansionof ferrimagneticpx:�o��]� ( W L =401K) revealedan anomalyin the rangeof 60 to 80K. Interestinglyno
anomalouschangewasfound in the temperaturevariationof thebulk magnetisationM. In orderto understandtheorigin of thevolumeanomaly
neutrondiffractionstudieswereperformedat theE6 diffractometerat HMI Berlin. TheneutrondatarevealedthattheEr-sublatticemagnetisation
yj�O  decreasesdrasticallyabove 80K, whichcausesalsoa decreaseof theCo-sublatticemagnetisationy L�¡ . This temperatureinducedreduction
of the Co magnetisationis connectedwith the observed decreaseof the unit cell volume ( ¢=�£�]�¤F 
�( �

%). However due to the antiparallel
alignment,y �K  and yjL�¡ compensateandthussmooththetemperaturevariationof M. Thiswork wassupportedby RFBR(project00-02-17844)
andTU Vienna,Austria.

B-90 Magnetic structur esof TmCu �
A. Kreyssig� , H. Schneider

�
, A. Schneidewind � , C. Ritter� , O. Isnard� , G. Behr� , M. Loewenhaupt� ,� TechnischeUniversiẗat Dresden,Institut für AngewandtePhysik(IAPD), D-01062Dresden,Germany�

TechnischeUniversiẗat München,FRM-II, D-85747Garching,Germany� Institut Laue-Langevin, BP156,F-38042Grenoble,France� Institut für Festk̈orper- undWerkstofforschungDresden,Postbox270116,D-01171Dresden,Germany
TmCu� with theorthorhombicCeCu� structureshows threedifferentmagneticstructures:AF1 for W¥! 3.1K, AF2 for 3.1K¦nW#! 4.4K andAF3
for 4.4 K ¦�WP!�W N = 6.4 K. Neutrondiffractionexperimentson polycrystallinesampleswerecarriedout on D1B andD2B (ILL Grenoble)to
determinethe temperaturedependenceof themagneticorderandto characterizethe threemagneticstructures.In contrastto the commensurate
propagationvectoralong § -axisfor thephaseAF1, thepropagationvectorsfor AF2 andAF3 areincommensuratewith additionalsmallcomponents
alongthe b -axisandthe ¨ -axis,respectively.

B-91 Crystal field effectsin RAgSb� intermetallic compounds(R=Tm, Ho, Er)
I. Sashin� � , A. Szytula

�
, E. Goremychkin� ,� FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch�

Instituteof PhysicsJagellonianUniversity� IPNS,ArgonneNationalLaboratory
The influenceof crystal field is an importantsourceof magneto-crystallineanisotropy and in order to explain the differencesin the magnetic
structuresof thetetragonalRAgSb� (R=Ho,Er,Tm)compoundswehavecarriedout investigationof thecrystalfield potentialin thesecompoundsby
inelasticneutronscatteringonthetime-of-flightspectrometerKDSOG-Mat thepulsedreactorIBR-2, Dubna,Russia.Thecrystalfield parameters
andcorrespondinglevel schemehave beendeterminedfrom profile refinementof the neutronspactra.The anisotropicsinglecrystalmagnetic
susceptibilityandspecificheatdatacanbedescribedwell with thecrystalfield potentialdeterminedfrom theneutronscatteringspectra.

B-92 Magnetic order in RAuIn (R=Tb, Dy, Ho) compounds
M. Kolenda� , B. Penc� , N. Stüsser

�
, A. Szytula� , A. Zygmunt� ,� Instituteof Physics,JagellonianUniversity, 30-059Krakow, Poland�

BENSC,Hahn-MeitnerInstitute,D-14109Berlin-Wannsee,Germany� Instituteof Low TemperaturesandStructuralResearch,PAS, 50-950Wroclaw, Poland
Neutrondiffraction dataindicatethat above the Neel temperaturesequalto 51 K for R=Tb, 11 K for R=Dy and 5.1 for R=Ho theseRAuIn
comoundscrystallizesin the hexagonalZrNiAl-type of crystal structure. In the caseof the TbAuIn compoundbelow T © an additionalphase
transitionconnectedwith thechangeof themagneticstructureis observed. In low temperaturesmagneticorderingsof TbAuIn andDyAuIn are
similar to thoseobserved in isostructuralTbPdInandDyPdIn[1]. For TbAuIn above T ª equalto 3.7K a changeof themagneticstructureto the
sine-wave modulatedis observed. For HoAuIn below T equalto 5.1K thediffusionpeaksof themagneticorigin areobserved. [1] P. Javorsky at
al.,Mater. Sci. Forum321-4(1999)705
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B-93 Neutron diffraction study of CePtSn
B. Janousová� , P. Svoboda� , V. Sechovsky � , K. Prokes

� � � , I. Cisarova� ,� CharlesUniv., Dept.of El. Structures,12116 Prague2, CzechRep.�
BENSC,HMI, D-14109Berlin, Germany� CharlesUniv., Dept.of Inorg. Chem.,12843Prague2, CzechRep.

TheorthorhombicCePtSnexhibits two antiferromagnetic(AF) transitionsat WK©�F H�( _
K and WK«¬F­� ( ' K. TheneutronandX-ray diffraction

reveal the spacegroup of its structureto be centrosymmetrics |9} § , contraryto the previously reportednon-centrosymmetric® -TiNiSi-type
structure. Our neutrondiffraction datasupportthe proposed“spin-slip” magneticstructurewith basicpropagationvector ¯uF°8 
�±�	 � '�±²
 < and
sampledependentspin-slipsresultingin differentobservedpropagationvectors.In contradictionto previousneutrondiffractionstudyof CePtSn,
we have foundthecoexistenceof the two propagationvectors$ � F³8 
�±{
�( I='�'�±²
 < and $ � F�8 
�±´
�( I=H�±´
 < below W « while only $ � existsbetween
W © and W « .

B-94 Inter nal Magnetic Structur eof Mn12-actetate
R. A. Robinson� , P. J.Brown

�
, D. N. Argyriou� , D. N. Hendrickson� , S.M. J.Aubin� , G. Christou� ,� Los AlamosNationalLaboratory, LosAlamos,NM 87545,USA�

Institut LaueLangevin, Grenoble,France� Universityof CaliforniaSanDiego,La Jolla,CA 92093,USA� Universityof Indiana,Bloomington,IN 47405,USA
The internalmagneticstructureof [Mn � � O � � (CD� COO)� % (H � O)� ].2CD� COOH.4H� O asdeterminedby polarised-beamsingle-crystalneutron
diffraction is reported.The standardpicture,in which the inner tetrahedronof (S = 3/2) Mn �{µ ions is polarisedantiparallelto an outerring of
eight(S = 4) Mn �{µ ions,is confirmeddirectly. While thetotal magnetisationfor themoleculeis in goodagreementwith bulk measurements,the
individual momentcomponentson eachof the threesymmetry-independentMn sitesarelessthanpredictedby thestandardpicture. Thereis no
evidencefor netmomentson theoxygenatoms,but overlapof positive andnegative magnetisationon theoxygensitescannotberuledout. The
resultsarecomparedwith recenttheoreticalcalculations.

B-95 Crystal Distortion and Magnetic Structur eof \ -MnPt Alloys
T. Hori � , Y. Tsuchiya

�
, H. Shiraishi� , Y. Ishii �/� � , K. Hojou� ,� ShibauraInstituteof Technology, Oomiya330-8570,Japan�

Departmentof FusionEngineeringResearch,JapanAtomic Energy ReseachInstitute,Naka-machi319-0193,Japan� AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan� Departmentof MaterialsScience,JapanAtomic Energy ReseachInstitute,Tokai319-1195,Japan
As is well known, mostMn-rich \ -Mn alloys undergo a distortion from the facecenteredcubic structureto a facecenteredtetragonal(f.c.t.)
structurewith b���§2¦ 	

below theNéel temperature.We have foundthat therearethef.c.o. region andthef.c.t. region with b���§.- 	
in \ -MnPt

alloys. Neutrondiffraction experimentshave beenmadeby a diffractometerinstalledat the JRR-3Mreactorat JAERI. We determinedthat the
\ -Mn alloy with 8 at

�
Pt shows thef.c.o. structureandthenon-collinearantiferromagneticstructurebelow 420K.

B-96 Magnetic structur esof Er % Ni � Sn
O. Syshchenko � , V. Sechovsky � , K. Prokes

�
, M. Hofmann

�
,� Departmentof ElectronicStructures,CharlesUniversity, 12116 Praha2, TheCzechRepublic�

Hahn-Meitner-Institute,SF-2,D-14109,Berlin, Germany
Er% Ni � Sn is one of the rare-earth( ¶�p ) ¶�p % Ni � Sn intermetallicsthat crystallizein the orthorhombicHo% Ni � Ga -type structure. Anomalies
observedin Er% Ni � Snbulk properties(temperaturedependenceof magnetization,AC susceptibility, specificheatandelectricalresistivity) indicate
magneticphasetransitionsat 35 ( W © ), 17 and7 K, respectively. The magnetizationcurvesmeasuredat varioustemperaturesbelow 35 K are
suggestive of antiferromagneticorderingat low temperatures.Weperformedaneutrondiffractionstudyof thiscompoundatvariousrepresentative
temperaturesbetween1.7and50 K in orderto elucidatedifferentmagneticphaseson microscopicscale.Theresultssuggesta propagationvector
$ = (0,0,0)for all magneticstructuresof this compoundbelow T © . While themagneticstructurebetweenW © and17 K is bodycentered,thatone
below 17 K is primitive. No transitionat7 K hasbeendetectedin theneutrondiffractionexperiment.

B-97 TOF Neutron Diffraction and Rietveld Refinementof Crystal and Magnetic Structur esof Tb � � B R B Cu �
A. Schneidewind � , W. Kockelmann

�
, G. Behr� , A. Kreyssig� , M. Loewenhaupt�� TU Dresden,Institut für AngewandtePhysik(IAPD), D-01062Dresden,Germany�

Universiẗat Bonn,Mineralogisch-PetrologischesInstitut,PoppelsdorferSchloss,D-53115Bonn,Germany� IFW Dresden,POB270116,D-01171Dresden,Germany
RCu� compounds(R = rareearthsexcludingLa) crystallizein theCeCu� structurewhichcanalsobedescribedasdistortedAlB � structure.To study
the relationsbetweencrystalandmagneticstructuresin detail we have performedTOF neutronpowder diffraction on Tb � � B RB Cu� containing
magnetic(Dy) andnon-magnetic(Pr, Y) atomson therareearthsites.Themixedcompoundscrystallizein thesamestructureasthepureRCu� .
TheR atomsarerandomlydistributedon the4esites.Themostsensitive latticeparameteron thevariationof x is foundto be ¨ . Thesametypeof
magneticorderingasin TbCu� is observed.A broadeningof thereflectionsaccordingto thethird harmonicof thewave vectoris observed.
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B-98 Magnetic ordering of Er and Co sublatticesin Er � � B Y B Co� studied by neutron diffraction
A. Kolomiets� , H. Nakotte

�
, V. Sechovsky � , L. DeLong� ,� CharlesUniversity, Prague,CzechRep.�

New Mexico StateUniversity, LasCruzes,USA� Universityof Kentucky, Lexington,USA
ErCo� is a C15cubicLaves-phaseintermetallicwith itinerantelectronmagnetism(IEM) in theCo sublattice.WhenErCo� is dilutedwith 40%of
Y, the1storderferromagneticphasetransitionis split into two. Thiswasassignedto theseparateorderingin ErandCosublattices[1]: first orderthe
Er moments,andthentheIEM transitionin Cosublatticetakesplace.Herewepresentanalternativepointof view basedontheneutrondiffraction
performedonErCo� andErh/� % Y h/� � Co� . Wetendto ascribeeachtransitiontemperatureto magneticorderingof clusterswith a characteristicmean
Er-Y composition.[1] R. Hauser, etal.,Phys.Rev B, 62 (2000)1198.

B-99 Magnetic domain structur e in polycrystalline Fe
V. Wagner� , D. Bellmann

�
,� Physikalisch-TechnischeBundesanstalt,38116Braunschweig,Germany�

GKSSResearchCentreGmbH,21502Geesthacht,Germany
Themagneticdomainstructurein apolycrystallineFefoil wasobservedby 3-dimensionalDepolarizationAnalysis(NDA) of transmittedneutrons
( � = 0.15nm). Thesampleconsistedof rolled foil of high impurity Fe (25 micronsthick), which displayeda small coercive field. By NDA the
meandomainsizeandthemagnetictextureaswell asthebulk magnetizationwerefollowedalonga completemagnetizationloop. In thevirgin
statethesamplewasmagneticllyisotropicwith domainsizeof about1 micron. Thedomainsizedistribution in thevirgin statewasdeterminedin
analternative way usingUltra Small-AngleNeutronScattering( � = 0.44nm)at theDCD of theGeesthachtNeutronFacility.

B-100 Magnetic correlationsin (Nb � ��· Fe� µ · )
P. M. Bentley � , R. Cywinski� , J.R. Stewart

�
,� Departmentof PhysicsandAstronomy, Universityof Leeds,LeedsLS29JT, England�

Institut LaueLangevin, B.P.156,38042Grenoble,Cedex 9, France
TheC14Lavesphasecompound(Nb � �T· Fe� µ · ) hasextremelyweakitinerantFemomentswith competingferro-andantiferromagneticcorrelations
co-existing on a potentially frustrated2d Kagomenet-like structure. Stoichiometric(NbFe� ) is antiferromagneticbelow (T © )=18K, although
ferromagnetismcanbe inducedby weakexternalfieldsof � 0.4T or by excursionsto eithersideof stoichiometryfor y -¸� 
�( 
�
 � or y ¦�Y 
�( 
]
 �
[1]. WereportaSANSstudyof theevolutionof ferromagneticcorrelationswith temperatureandconcentrationin (Nb � ��· Fe� µ · ). TheSANSdata
followsaLorentzianplussquaredLorentzianfunction.Thereis little evidenceof well-definedcritical scatteringat thereportedCuriepointsof the
alloys, anda modestincreasein thecorrelationrangecloseto (T � ) is observedonly for y ¦ 0. Thecorrelationrangenever exceeds8nmimplying
anessentiallyinhomogeneousor clusteredferromagneticstate.[1] M R CrookandR Cywinski,J.Mag. Magn.Mater, 140-144(1994)71

B-101 On the magneticstructur esof holmium-erbium alloys
H. M. Ronnow � , J.Jensen

�
, D. F. McMorrow � ,� DRFMC,CEA Grenoble,France�

OrstedLaboratory, Universityof Copenhagen,Denmark� MaterialsResearchDepartment,RisøNationalLaboratory, Denmark
The two rareearthmetalsholmium anderbiumhave similar exchangeinteractionsbut oppositesignof thecrystal-fieldparameters,which upon
alloying thetwo elementsleadsto aremarkablycomplex phasediagramwith apentacriticalpoint. Thecompetingcrystalfieldsarealsoresponsible
for a very unusualdisorderedisotropicphasecompletelysurroundedby orderedphases.We have performeda neutronscatteringinvestigationof
themagneticstructuresin two single-crystalHo/Eralloyswith respectively 10%and50%holmiumcontent.Theresultsarecomparedto mean-field
calculationsin thevirtual-crystalapproximationwith parametersgivenby thedetailedmodelsthatexist for pureholmiumanderbiumrespectively.
Thepossiblymostnotableobservation is that the10% sampleat low temperaturesexhibits a broadeningof themagneticBraggreflections.We
demonstratethat thesystemhasa singlewell-definedmodulationvector7/36,but with local disorderwhereblocksof 3/36and4/36follow each
otherin a randomsequence.

B-102 Intra- and inter-multiplet neutron transitions in an Fe� magneticcluster
G. Amoretti� , R. Caciuffo

�
, S.Carretta� , A. Cornia� , D. Gatteschi� , E. Liviotti � ,� INFM, Universitadi Parma,43100Parma,Italy�

INFM, Universitadi Ancona,60131Ancona,Italy� Universitadi Modena,41100Modena,Italy� Universitadi Firenze,50144Firenze,Italy
We report the resultsof neutronspectroscopy for a tetranuclearIron cluster, Fe� (OCH� ) % (dpm)% , having an m�F¹� spin ground-state[1]. The
experimentswerecarriedoutona deuteratedpowdersampleat theILL, in Grenoble.Thetransitionswithin thegroundmultiplet,below


�( �]} � � ,
weremeasuredwith a high-resolutionTOF spectrometer. Taking into accountthepresenceof threedifferentisomers,theparametersof theZFS
Hamiltonianhavebeendetermined.Theresultsarediscussedwith referenceto high-fieldEPRdata[2]. A non-dispersivepeakat

H�( _]} � � , detected
at W�F 	]( I�º

usinga 3-axisspectrometerwith polarisationanalysis,is interpretedasthe transitionbetweenthe m�F�� groundstateandthe two
degeneratem»F I

excitedmultiplets.TheQ dependenceof thecross-sectionis discussedin comparisonwith theoreticalmodels.[1] A.L. Barraet
al., J.Am. Chem.Soc.121, 5302(1999).[2] A. Bouwenet al., J.Phys.Chem.B 105,2658(2001).

B-103 On the magneticstructur eof RbNiF �
K. Krezhov � ,� Institutefor NuclearResearchandNuclearEnergy, BulgarianAcademyof Sciences,72Tzarigradsko chaussee,BU-1784Sofia,Bulgaria
In contrastto the large majority of otherABX � compoundsbeingorthorhombicthe transparentmagnetodielectricRbNiF� (T � = 133 K, S.G.
P6� /mmc)is a representative of a muchsmallergroupof halcogenideswith hexagonalcrystalsymmetry. In this studyresultsfrom thefull profile
analysis(FullProf code)of powderneutrondiffractionpatternstakenat differenttemperaturesbothabove andbelow T � arepresented.Thesetsof
positional,thermalandlatticeparametersat RT and150K arecompared.Themagneticstructuredeterminationis basedon the4.2K pattern.The
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discussiontakesinto accountmodelswith two, threeandfour magneticsublatticestestedfor descriptionof themagneticstructure.Thetemperature
dependenceof thenearlypuremagneticreflection(002)hasbeenmeasuredandusedfor comparisonwith thecorrespondingcurve reconstructed
from thesublatticesmagnetizationcalculatedin theframesof meanfield theoreticalmodels

B-104 Evidencefor boron-carbondisorder in YNi � � h B � C.
A.D. Hillier � , R.I. Smith� , W.I.F. David � , R. Cywinski

�
,� ISIS Facility, RutherfordAppletonLaboratory, Chilton,Oxon,OX11 0QX, U.K.�

PhysicsandAstronomyDepartment,Universityof Leeds,Leeds,LS29JT, U.K.
Therehasbeena tremendousinterestin the RNi � B � C (R=rareearthor Y) family of superconductorssincetheir discovery. This resultspartly
from their relatively high superconductingtransitiontemperatureandpartly from theopportunitiesthey offer for thestudyof thecoexistenceof
superconductivity andlong rangemagneticorder. Thecompoundscrystallisewith a modifiedThCr� Si� structure(I4/mmm)with C occupying the
interstitial (0,0,1/2)site. Several authorshave reporteda marked sensitivity of the electronicpropertiesof the RNi � B � C compoundsto thermal
treatmentandit hasbeensuggestedthatboron-carbonsitedisordermayberesponsiblefor theobserved behaviour. Whilst naturalB andC have
similar neutronandX-ray scatteringlengths,andthelow absorption��� B isotopehaspreciselythesameneutronscatteringlengthasC. However,
thatof thehighly absorbing� h B is significantlydifferentfrom thatof C. Wehave thereforeusedpulsedneutrontimeof flight diffractionto studya
sampleof isotopicallyenrichedYNi � � h B � C. Rietveld refinementof theresultingdiffractionpatternindeedconfirmsthattheB-C disordermaybe
ashighas10%in thesecompounds.Theresultsof thestructurerefinementwill bepresented.

B-105 Antiferr omagneticphasetransitions of spinels,Zn � � B Cu B Cr � Se� ; x=0.50and 0.60
M. Hidaka� , N. Tokiwa� , T. Wai � , H. Fujii

�
, M. Mito � , K. Takeda� ,� Departmentof Physics,Facultyof Sciences,KyushuUniversity, Fukuoka812-8581,Japan�

Departmentof Physics,Facultyof Education,OitaUniversity, Oita 870-1192,Japan� Departmentof AppliedQuantumPhysics,Facultyof Engineering,KyushuUniversity,Fukuoka812-8581,Japan
Magneticandcrystallographicpropertieshave beenstudiedby neutronpowderdiffractionandof magnetizationsfor spinels
Zn � � B CuB Cr� Se� with x=0.50 and0.60. It is found that the spinelsof x=0.50 and0.60 show the antiferromagneticphasetransitionat about
24 K and28K (T © ), respectively, in additionto a ferromagneticphasetransitionat about420K. Thesespinelsshow the satellite-like magnetic
reflectionshaving anindexesof (h q, k,l);q=0.47below T © andtheshortrangeorderof spins(spinglass-like) above T © .

B-106 Neutron diffraction studiesof R � Rh � Ge� h (R=Tb,Ho,Er)
M. Kolenda� , M. Hofmann

�
, J.Leciejewicz� , B. Penc� , A. Szytula� ,� Instituteof Physics,JagiellonianUniversity, 30-059Krakw, Poland�

BENSCHahn-MeitnerInstituteD-14109Berlin-Wannsee,Germany� Instituteof NuclearChemistryandTechnology03-169Warszawa,Poland
Neutron diffraction patternsrecordedin the paramagneticstateconfirmedthat R� Rh� Ge� h (R=Tb,Ho,Er)compoundsexhibit the tetragonal
Sc� Co� Si � h (P4/mbmspacegroup)-typecrystal structure. In this structurerare earthatomsR occupy threenonequivalent atomic positions.
Thelow temperatureneutrondiffractiondataconfirmthechangeof themagneticstructureat T ª =3.8,andat theNéel temperatureT © =11.5K for
R=Tb,at T © =7 K for R=Ho,andat T ª =4.2K andT © =5.5K for R=Er. Low temperaturesdataindicatethatin all thesecompoundstherareearth
atomsform complex antiferromagneticstructures:collinearin thecaseof Tb- andHo- compounds,sinemodulatedfor Er� Rh� Ge� h with thevave
vectork=(1/4,1/4,0)for 1.5K ¦ T ¦ 4.2K and(1/3,1/3,0)for 4.2K up to T © . Themagneticmomentvaluesaredifferentin differentsublattices.

B-107 Evolution of magneticstructur esin UNi � Si� – UPd� Si � system
J.Vejpravova� , P. Svoboda� , V. Sechovsky � , C. Ritter

�
,� CharlesUniv., Dept.of ElectronicStruct.,12116Prague2, TheCzechRepublic�

ILL, 38042Grenoble,France
Theinfluenceof Pd–Nisubstitutionon theformationof magneticphasesin thetetragonalU(Ni � � B ,PdB ) � Si � systemandconcentrationmagnetic
phasediagramarepresented.Theseriesof differentsubstitutionswaspreparedanddetailedstudiesby powderneutrondiffractionwereperformed
for x=0.25,0.5 and0.75. All compoundsorderantiferromagnetically, form ferromagneticbasalplanesstacked along b -axis (q = (0 0 $�¼ ) propa-
gation). Theground-statephase(AF3) of UNi � Si � is an uncompensatedAF structure( ���½Y stacking,(q¼ =2/3)). In UPd� Si � the ground-state
phasecorrespondsto thesimpleAF structure– AF2 ( �uYv�uY�8;$ ¼ F 	

)). In Pd–Nicompounds,no tracesof theAF3 phasewerefoundalready
for x=0.25.Theground-statepowderpatternscorrespondto AF2 for x ¾ 
�( ' � .

B-108 Magnetic Propertiesof (Mn � � B Ru B ) � Ga Alloys
T. Hori � , M. Akimitsu � , H. Miki

�
, K. Ohyama

�
, Y. Yamaguchi

�
,� ShibauraInstituteof Technology, Oomiya330-8570,Japan�

Institutefor MaterialsResearch,TohokuUniversity, Sendai980-8577,Japan
We have foundthat thealloys (Mn � � xRux) � Gawith


�( ��� !u¿»! 
�( ^=H
have anorderedb.c.c. structure.Thealloy with ¿ÀF 
�( �]�

i.e. Mn � RuGa
shows a ferromagnetism;thesaturationmagnetizationextrapolatedto 0 K is 24emu/g,andtheCurietemperatureis 460K. TheCurietemperature
of (Mn � � xRux) � Gadecreasesalmostlinearly with increasingx, andvanishesaround¿jF 
�( ^=H

(MnRu� Ga). We have madeneutrondiffraction
experimentsusinga powder sampleof Mn � RuGa,andfound that the alloy hasanorderedatructureof CuHg� Ti type. ThemagneticMn atoms
occupy the4a(0,0,0)and4d(3/4,3/4,3/4)sites.It maybeconsideredthatthemagneticmomentsof Mn atomsonthe4aand4dsitesareantiparallel
to eachother.

B-109 Incommensurate-commensuratephasetransition in the frustrated antiferr omagnet o ~ o�`9o�Á �
A. Hoser��� � , N. Stüßer� , U. Schotte� , M. Meschke� , M. Meißner� ,� Hahn-MeitnerInstitut,Glienicker Str.100,14109Berlin, Germany�

Institut für Kristallographie,RWTH-Aachen,52056Aachen,Germany
In zerofield thespin1/2momentsof the o�` µ � -ion in thehexagonalperovskite o ~ o�`�o�Á � form ahelicalspinstructurealongthec-axisanda120&
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structureonthetriangularlatticein thea-bplane.It wasshown in thepastthatquantumandthermalfluctuationshave largeeffectsonthemagnetic
structurein magneticfields, lifting thedegeneracy causedby frustration.Herewe presentnew resultsof our successfulneutrondiffractionwork
performedin orderto studythe IC-C phasetransitionoccurringat 2 Kelvin at about16 Teslawith the field appliedin the a-b plane. For these
experimentsthe14.5TeslasuperconductingmagnetVM1 of BENSCanda Dy-boosterwasusedto getfieldsup to 17 Tesla.

B-110 Magnetic Field Induced PhaseTransition in Ce� Fe� > � B Mn B Compounds
A. Teplykh� , A. Pirogov � , A. Kuchin� , O. Prokhnenko

� � � , C. Ritter� , Z. Arnold
�
, O. Isnard� ,� Institutefor MetalPhysics,S.Kovalevskaya18,Ekaterinburg, 620219Russia.�

Instituteof PhysicsAS CR,Cukrovarnicka10,16253Prague6, CzechRepublic� InstituteLaueLangevin, BP156,38042GrenobleCedex 9, France� LaboratoiredeCristallographie,CNRS,BP166,38042Grenoblecedex 9, France.
Neutrondiffraction techniquewasusedto investigatethe atomicandmagneticstructureof the Ce� Fe� > � B Mn B compoundswith x=0.5 and1.0
undermagneticfield up to 1.2T over thetemperaturerange2-300K. Themagneticreflexesobservedat temperatures2-208K andH=0 T for x -
0.5correspondto anincommensuratehelicalantiferromagneticstructure[1] with wave vectoris 0.034Å

� � at 2 K. This structureis suppressedin
anexternalmagneticfield anda ferromagneticphasein fieldshigherthan0.6T is inducedin agreementwith theearliermadeassumption[2]. In
thecontribution thecomplex transformationof themagneticstructuresundermagneticfield andtemperatureis analysedanddiscussed.Thework
waspartially supportedby SSTP(No 107-19(00) -P-DO1)andRFBR (grantNo 99-02-16395).[1] D.Givord, R.Lemaire,IEEE Trans. Magn.
Mag-10.109(1974)[2] A.G.Kuchinetal., J.All.Com. , 313, (2000),p. 7-12

B-111 An Influence of Magnetic Stateon Phononsand Martensitic Transformation in the \ -Fe> � Ni % Mn ��� Alloy.
Y. Mikhailov � , S.Dubinin� ,� Instituteof MetalPhysics,S.Kovalevskoi Str.18,Ekaterinburg, 620219Russia.
Dispersioncurvesof phononsweremeasuredat T=340K in singlecrystalof theantiferromagnetic\ -Fe> � Ni % Mn ��� alloy (T Â =358K),which was
undergoingmartensitictransformation\ to Ã (M Ä =320K).Theobtainedresultswerecomparedwith theearlierknown dispersioncurvesof phonons
in ferromagnetic\ -FeB Ni � � B (x=0.65;0.70)andantiferromagnetic\ -Fe> h Mn � h alloys near\ to � and \ to Ã transformations,respectively. The
considerabledifferencesin longitudinalandtransversedispersioncurvesof phononsareobserved beforemartensitictransformationsof various
types,they take placein thealloys with magneticorderswhich differ onefrom another. We supposethatsuchbehaviour of dispersioncurvesof
phononshappensbecauseof differentmagneticordersandacertainextentof inhomogeneityof magneticstructures,whicharetheconsequenceof
competingexchangeinteractionin thesemagnetics.

B-112 Magnetic diffuse scatteringTb
R. P. Schneider��� � , T. Chatterji

�
, J.-U.Hoffmann��� � , D. Hohlwein��� � ,� Institut für Kristallographie,Universiẗat Tübingen,Auf derMorgenstelle10,72076Tübingen,Germany�

Dept.SF2,Hahn-MeitnerInstitut Berlin, Glienicker Str. 100,14109Berlin, Germany� Institut Laue-Langevin, Grenoble,France
Rareearthmetal terbiumexhibits very large magneticmomentslocalisedon a hexagonallattice with high crystalfield anisotropy. Below the
N’eel-point W © F ']']_

K anincommensuratehelicalmagneticstructurestabiliseswhich transformsinto a ferromagneticonebelow WKL+F '�	�_
K.

UsingtheFlat-ConediffractometerE2atBENSCit is possibleto obtainscatteringdistributionswithin completeplanesof reciprocalspace.Diffuse
scatteringintensityin the 8lÅÆ�]Á;< planewasobservedatseveraltemperatureswithin theferromagnetic,helicalandparamagneticphase.An extended
molecularfield theorywasfitted to theexperimentaldiffusescatteringdatayielding informationaboutthemagneticexchangeinteractions.In all
threephaseswe founda long-rangedinteractionof RKKY-typemediatedby theconductionelectrons.

B-113 Critical ScatteringStudiesof CsCoh/� , � Mg h/� � > Br � : An Intrinsic Random Field State
J.vanDuijn � , D.B. Gaulin� , W.J.L Buyers

�
, M.A. Lumsden� ,� Departmentof PhysicsandAtronomy, McMasterUniversity, Hamilton,ON, L8S4M1, Canada�

NPMR,NRC,ChalkRiver, ON, K0J1J0,Canada
We have performedcritical neutronscatteringstudieson CsCoh/� , � Mg h/� � > Br � , a dilute, stacked-triangularlattice, Ising-like antiferromagnet.Its
parentcompound,CsCoBr� , displaystwo magneticphasetransitions,at28and14K. Thehightemperaturetransitionis to apartially-paramagnetic,
three-sublatticeNeelstate,orderedin anup-down-paramagneticspinarrangement.OurstudiesonsinglecrystalCsCoh/� , � Mg h/� � > Br � show theonset
at28K of atwo componentlineshape.Thetwo componentsareattributedto anintrinsic randomfield state,generatedby thepresenceof quenched
non-magneticMg impuritiesimbeddedin thepartially-paramagneticNeelstate.At temperaturesbelow 15 K, thesharpcomponentdominatesthe
broad,andthescatteringat theorderingwavevectorscontinuesto evolve to temperaturesaslow as4 K

B-114 Magnetic interactions and Onsagerreactionfield fr om paramagnetic-diffuseneutron scattering
D. Hohlwein��� � ,� Instituteof Crystallography, UniversityTübingen,72076Tübingen,Germany�

Hahn-Meitner-Institut,BENSC,14109Berlin
Magneticinteractionsin solidsaremostlydeterminedfrom magnondispersioncurveswithin theorderedphase.If thereis no long-rangeordering
or if theinteractionparameterschangewith temperature,themagneticinteractionshave to bededucedfrom thediffusescattering.Themagnetic-
diffusescatteringis proportionalto theq-dependentsusceptibility. At hightemperaturethesusceptibilitycanbedescribedwith amean-fieldtheory
usinginteractionparameters.At lower temperaturesthetheoryhasto bemodified. We usedanadditionalparameterÇ , for theOnsagerreaction
field, to describethe diffuseintensitydistribution. The possibility to determinethe interactionparametersaswell as Ç is shown for the model
systemMnF� . Diffuseintensitydistributionsin the(h0l) layerhave beenmeasuredasa functionof temperaturewith theFlat-conediffractometer
E2at theBerlin reactor. TheOnsagerparameterÇ canalsobecalculatedby aFouriertransformationof thediffuseintensitydistribution. Weshow
thatthisparametercorrectlydescribesthedeviation from themean-fieldtheoryin thetemperaturerangefrom T © � �

K up to 2.4T © .
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B-115 Anomalouscritical scattering fr om a thr ee-dimensionalpercolating antiferr omagnet,RbMn h/� �/� Mg h/� %�È F �
S.Itoh � , K. Iwasa

�
, H. Ikeda� , M. Bull � ,� NeutronScienceLaboratory, High Energy AcceleratorResearchOrganization,Tsukuba,305-0801,Japan�

Departmentof Physics,Tokyo MetropolitanUniversity, Hachioji,Tokyo, 192-0397,Japan� ISIS Facility, RutherfordAppletonLaboratory, Didcot,Oxon,OX11 0QX, UK
Weperformedaneutrondiffractionexperimenttomeasurecriticalscatteringfromthethree-dimensionalpercolatingantiferromagnet,RbMnh/� �/� Mg h/� %�È F� ,
whosemagneticconcentrationis just at the percolationconcentrationfor a cubic lattice, b{É.F 
�( ��	 '

. The magneticscatteringwasobserved at
aroundthesuperlatticepoint, (1/2,1/2,1/2).We foundthatthescatteringfunctionexhibits a non-Lorentzianlineshape,m£8;$=<MFÊ8;$ � ��Ë � < � B , with
theexponentof ¿aF 
�( ^�ÌG
�(Í	

at thelow temperatureof 1.6K, andthattheexponentis attributedto thefractalstructureof thepercolatingnetwork.

B-116 Lattice anomaliesin unstablevalencecompoundCeNi
V.N. Lazukov � , E.V. Nefeodova� , V.V. Sikolenko

�
, U. Staub� , P.A. Alekseev � , M. Braden� , K.S. Nemkovski � , C. Pradrvand� , I.P. Sadikov � , L.

Soderholm� , N.N. Tiden� ,� RRC,”K urchatov Institute”,123182Moscow, Russia�
JINR,Dubna,Moscow region,Russia� SLS,PSI,Switzerland� LLB, CEA/Saclay, France,INFP Karlsruhe,Germany� ChemistryDivision,ArgonneNationalLaboratory, USA

Measurementsof CeNi structuralparametersby neutrondiffraction aswell asCe valenceby X-ray absorptionspectroscopy at temperatures10
K - 295K have beenperformed.No evidenceof a phasetransitionwasobserved, but somenearestneighbordistancesbetweenions have clear
peculiaritiesin thetemperaturerange100K - 150K. Thevalenceof Ceis changedsmoothlywith temperatureandcouldnot resultin this effect
aswell asthenonmonotonicphononfrequency temperaturedependence.An influenceof spincorrelationin Cesublatticeandgap-like magnetic
excitationspectrumdevelopedat low temperatureson latticeparametersis discussed.
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B-117 Yb-ion correlationsand crystal field in Kondo-insulator YbB � �
P.A. Alekseev � , J.-M. Mignot

�
, K.S.Nemkovski � , N.Yu. Shitsevalova� , R.I. Bewley � , R.S.Eccleston� , E.S.Clementyev � , V.N. Lazukov � , E.V.

Nefeodova� , I.P. Sadikov � , N.N. Tiden� ,� RRC”K urchatov Institute”,123182Moscow, RussianFederation�
LLB, CEA/Saclay, F-91191Gif surYvette,France� IPM NASU, 252142Kiev, Ukraine� ISIS,RAL, Didcot,Oxon,OX110QX,UK

The influenceof thecoherencebreakdown in theYb sublatticeon theexcitation spectraof the YbB � � -basedsystemsandcharacteristicsof the
crystalfield potentialhave beenstudiedby theinelasticneutronscatteringon Yb � � B Lu B B � � andYb h/� È Erh/� � B � � samples.Thespectralshapewas
considerablychangedin thenear-gapregiondueto Lu substitutionwith respectto thepureYbB � � . Thecrystalfield potentialhasbeendetermined
by useof theEr�{µ ionsasa sensor. Thepossiblesplitting of Yb �{µ multiplet dueto crystalfield appearsto becomparablewith thegapenergy, as
well aswith theKondotemperatureandenergy of theonly inelasticpeakin YbB � � spectraatT - T Î ¡²Â�Ï²¡
B-118 Crystal field-phononcoupling in the Kondo lattice CeCu�
U. Witte ��� � , S.Kramp� , M. Braden� , P. Svoboda� , M, Loewenhaupt� ,� TU Dresden,IAPD, D-01062Dresden�

HMI Berlin, Glienicker Str. 100,D-14109Berlin� LLB Saclay, F-91191Gif-Sur-YvetteCedex� CharlesUniversity, CZ-12116Praha
The Kondo lattice CeCu� shows antiferromagneticorderbelow 3.5 K. Measurementson a polycrystallinesampleshowing an anomalyin the
inelasticneutronspectraat about14 meV footnoteM. Loewenhauptet al., JMMM 76&77 (1988) 415 and PhysicaB163 (1990) 427 and at
temperaturesof 100-150K leadto theassumptionof acouplingbetweenacrystalfield transitionandphonons.Inelasticneutronmeasurementson
a singlecrystalconfirmthis assumption.We find anunusualenergy shift (up to 15

�
) of certainphononswith increasingtemperature,depending

on their symmetry. At thesametime themagneticresponseis stronglybroadeneddueto thecouplingto thephonons.

B-119 Vortex Magnetism in High-temperatureSuperconductors
B. Lake� , G. Aeppli

� � � , K. Lefmann� , H. M. Ronnow �/� � , N. B. Christensen� , D. F. McMorrow � , K. N. Clausen� , P. Vorderwisch% , P. Smeibidl% ,
M. Mangkorntong> , N. E. Hussey > � , � È , T. Sasagawa> , M Nohara> , H. Takagi> , T. E. Mason� , A. Schr̈oder� h ,� OakRidgeNationalLaboratory, P.O.Box 2008,MS 6430,OakRidgeTN 37831-6430,U.S.A.�

N.E.C.ResearchInstitute,4 IndependenceWay, Princeton,NJ 08540-6634,U.S.A.� MaterialsResearchDepartment,RisøNationalLaboratory, 4000Roskilde,Denmark.� CEA-Grenoble(MDN/SPSMS/DRFMC),17 Av. desMartyrs,38054Grenoblecedex 9, France.� Institut Laue-Langevin, 6 rueJulesHorowitz, BP156,38042GrenobleCedex 9, France.
% BENSC,Hahn-MeitnerInstitute,Glienicker Strasse100,14109Berlin, Germany.
> Departmentof AdvancedMaterialsScience,GraduateSchoolof FrontierSciences,Universityof Tokyo, Hongo7-3-1,Bunkyo-ku, Tokyo 113-
8656,Japan.,

Departmentof Physics,Universityof Loughborough,Loughborough,LE11 3TU, U.K.
È H. H. Wills PhysicsLaboratory, Universityof Bristol, TyndallAvenue,Bristol BS81TL, U.K.� h Departmentof Physics,Universityof Karlsruhe,D-76128Karlsruhe,Germany.
Thereis strongevidencethat magneticinteractionsplay a crucial role in the mechanismdriving high-temperaturesuperconductivity in cuprate
superconductors.To investigatefurther this we have donea seriesof neutronscatteringmeasurementson La� � B SrB CuO� (LSCO) in anapplied
magneticfield. Below W9� the field penetratesthe superconductorvia an arrayof normalstatemetallic inclusionsor vortices. Phasecoherent
superconductivity characterizedby zero resistancesetsin at the lower field-dependentirreversibility temperature( WOÐÑ ´  ). We have measured
optimally dopedLSCO ( ¿ =0.16, W � =38.5K) andunderdopedLSCO ( ¿ =0.10, W � =29K); both have an enhancedantiferromagneticresponsein a
field. Measurementsof theoptimallydopedsystemat i�F H�( ��W show thatsubgapspinfluctuationsfirst disappearwith thelossof finite resistivity
at WOÐÑ ´  , but thenreappearat a lower temperaturewith increasedlifetime andcorrelationlengthcomparedto thenormalstate.In theunderdoped
systemelasticantiferromagnetismdevelopsbelow W9� in zerofield, andis significantlyenhancedby applicationof amagneticfield. Phasecoherent
superconductivity is thenestablishedwithin theantiferromagneticphaseat W ÐÒ {  ; thus,thesituationin underdopedLSCOis thereverseof thatfor
theoptimallydopedLSCOwherethezero-resistancestatedevelopsfirst beforetheonsetof antiferromagnetism.

B-120 Uniaxial pressuredependenceof the weak antiferr omagneticorder in UPt �
N.H. vanDijk � , P. Rodìere

�
, A. Huxley

�
, J.Flouquet

�
, M.T. Fernandez-Diaz� , F. Yakhou� , B. Fåk

� � � ,� IRI, NM, TU Delft, Mekelweg 15,2629JBDelft, TheNetherlands�
CEA, DRFMC/SPSMS,38054GrenobleCedex, France� ILL, BP156,38042GrenobleCedex, France� ESRF, BP220,38043GrenobleCedex, France� ISIS Facility, RAL, Chilton,OxonOX11 0QX, UK

The weakantiferromagneticorderof the heavy-fermion superconductorUPt� hasbeeninvestigatedby elasticneutronscatteringunderapplied
uniaxialpressureup to 6 kbaralongthe § and b axesof thehexagonalcrystalstructure.For 4ÓUÍU § thesmallmomentof 0.02 6�� /U-atomshows a
non-lineardecreasefor increasingpressures.For 4ÔUÑU § a significantincreasein the magneticBraggpeakintensityis observed, which suggestsa
domainrepopulationandconfirmsthepresenceof a single-kstructureinsteadof therecentlyproposedtriple-k structure.Theresultsarediscussed
in relationto theunderstandingof theunconventionalsuperconductingphasediagram.

B-121 Soft modedri venmagneticordering in the singletground statesystemPrNi.
E.S.Clementyev ��� � , P.A. Alekseev

�
, P. Allenspach� , V.N. Lazukov

�
,� Laboratoryfor NeutronScattering,ETHZ & PaulScherrerInstitute,CH-5232Villigen PSI,Switzerland�

RRC,”K urchatov Institute”,RU-123182Moscow, Russia
The measurementsof the dispersionof the low-energy magneticmodeshave beenperformedby inelasticneutronscatteringtechniquefor the



122 PosterSessionB

singletgroundstatesystemPrNi above theCurie temperature(Tc=20.5K) in theenergy transferrangeup to 7 meV. A progressive softeningof
oneof the magneticmodesin the paramagneticphaseat temperaturesapproachingTc hasbeenobserved at the magneticBraggpoint in PrNi.
Thetemperaturedependenceandthecharacterof thedispersionof themagneticexcitationsin PrNi areindicativeof aninducedmagneticordering
mechanismin thiscompoundwith dominatingferromagneticexchangeinteractionsbetweenthePr ions.

B-122 ResonatingSpin wave excitation in localized5f uranium intermetallics U � Pd� 
 Si%
N. Metoki � , Y. Koike� , N. Aso

�
, M. Kohgi� , K.A. McEwen� , N. Tateiwa� , Y. Haga� , N. Kimura% , T. Komatsubara% , H. Aoki % , Y. Morii � ,� ASRC,JapanAtomic Energy ResearchInstitute,Tokai,Naka,Ibaraki319-1195,Japan�

NSL-ISSP, Universityof Tokyo, Tokai,Naka,Ibaraki319-1106,Japan� GraduateSchoolodSci.,Tokyo MetropolitanUniversity, Hachioji,Tokyo 192-0397,Japan� UniversityCollegeLondon,LondonWC1E6BT, UnitedKingdom� ResearchCenterfor MaterialsScienceat ExtremeCondition,OsakaUniversity, Toyonaka,Osaka560-8531,Japan
% Centerfor Low Temp.Sci.,TohokuUniversity, Sendai980-8545,Japan
Wepresentunusualmagneticexcitationin anuraniumintermetallicsU � Pd� 
 Si% . U � Pd� 
 Si% is alocalized5f system,whichshowsclearcrystalline
electricfield excitationsabout20 - 30 meV. In theAFM stateof 8curaniumsitebelow WK© = 19K strongAFM spinwave excitationwasobserved
whole in reciprocalspaceup to 3 meV at zoneboundary. The dispersionrelationcanbe describedby the nearest-neighborinteractionwith an
anisotropy gapof about1 meV. Surprisingly, however, thegapwascollapsedby a continuumspinexcitationexisting nearAFM zonecenter. This
continuumis connectedto a low energy dispersive ferromagneticfluctuation,mostlikely, dueto uranium4a site. The dispersive ferromagnetic
fluctuationexists even in paramagneticstateof 4a site. The unusuallow energy responserepresentsa new type of spin dynamicsdue to the
dynamicalinter-sitecouplingof uraniumspins.

B-123 Effect of pressureand y |
substitution on magneticordering of o � � �t� � > � B�y

| B
O. Prokhnenko ��� � , C. Ritter� , Z. Arnold

�
, O. Isnard� , A. Teplykh� , J.Kamarad

�
, A. Pirogov � , A. Kuchin� ,� InstituteLaueLangevin, BP156,38042GrenobleCedex 9, France�

Instituteof PhysicsAS CR,Cukrovarnicka10,16253Prague6, CzechRepublic� LaboratoiredeCristallographie,CNRS,BP166,38042Grenoblecedex 9, France� Institutefor MetalPhysics,S.Kovalevskaya18,Ekaterinburg, 620219Russia
To clarify theinterplayof volumeand y |

in o � � �t� � > � B y
| B neutrondiffractionexperimentsunderhighpressurewereperformedon o � � �t� � >

and o � � �t� � % y
|

compounds.Theexistenceof collinearferromagnetic(below
E � K) andincommensuratehelical antiferromagneticstructures

in o � � �t� � > wasconfirmedat ambientpressure.A helicalstructure,similar to o � � �t� � > , existsdown to low temperaturesin o � � �t� � % y
|

. The
correspondingpropagationvector 3»F�8 
�±{
�± 3�¼�< changesfrom


�( ���]�
r.l.u. at
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�

K to
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r.l.u. at
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�

K in the caseof o � � �t� � > andstays

3a0 
�( �=H]_
r.l.u. below
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K for o � � �t� � % y

|
. Theferromagneticphasein o � � �t� � > is suppressedby a pressureof

�
kbarandis substitutedby

thenew incommensurateantiferromagneticphase.Thecomplex pressureeffect andtheappearanceof a new non-collinearphasein o � � �t� � % y
|

is in agreementwith the magneticmeasurements.The possiblemodelsof the pressureinducedphasesarediscussed.The work waspartially
supportedby RFBR99-02-16395.

B-124 Small-anglepolarized neutron scattering in YBa � (Cu h/� È Feh/� � ) � O > ��· ceramicsat T=290- 550K
G.P. Kopitsa� , V.V. Runov � , A.I. Okorokov � , I.S.Lyubutin

�
, K.V. Frolov

�
,� Petersburg NuclearPhysicsInstitute,RussianAcademyof Sciences,Gatchina,Leningraddistrict,188300,Russia�

Instituteof Crystallography, RussianAcademyof Sciences,Moscow, 117333,Russia
Small-anglepolarizedneutronscattering(SAPNS)measurementswereperformedondeoxygenatedYBa� (Cuh/� È Feh/� � ) � O> ��· ceramicsin vacuum
attemperaturerange290¦ T ¦ 550K andmagneticfields0 ¦ H ¦ 50Oe.Anomaliesin thetemperaturecurvesof thescatteringintensityI(T,q) (where
q is momentumtransfer)andpolarizationP(T)of transmittedbeamwereobservedat300¦ T ¦ 500K. Fromanalysisof SAPNSanddepolarization
datait wasfoundthatthemagneticcorrelationsof ferromagnetictypewith a scaleof few hundredangstromexist in thesystem.Theseresultsare
agreedto dataof Mößbauerspectroscopy. Thenatureof theseeffectsis discussed.
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B-125 Zn-doping effect seenin neutron-scattering-studyon La � � B Sr B CuO � superconductor
H. Kimura� , M. Kofu

�
, K. Hirota

�
, M. Aoyama� , Y. Koike� , K. Yamada� , Y. Endoh� ,� ResearchInstitutefor ScientificMeasurements,TohokuUniversity�

Departmentof Physics,TohokuUniversity� Departmentof AppliedPhysics,TohokuUniversity� Institutefor ChemicalResearch,Kyoto University� Institutefor MaterialResearch,TohokuUniversity
Spatially modulatedstatic antiferromagnetic(AF) correlationscoexists andcompeteswith superconductivity have beensystematicallystudied
throughneutron-scatteringmeasurementswith focusingon Zn-dopedLa� � B SrB CuO� (LSCO).The staticAF correlationsfor Zn-dopedLSCO
with ¿[F 
�(Í	 ' � 
�( '�	

have almostthesameappearingtemperatureWO? ( � '�

K) andthecorrelationlength ¿ � ? ( � _]


Å), which is lower and
shorterthanthosefor Nd or Ba-codopedLSCO,Stage-4La� CuO�{µ · , andLSCOwith ¿*� 	 � _ . In theformer(Zn-doped)system,the WO? hasan
energy resolutiondependencesuggestingtheglassynatureof staticspin correlations,while in the latter one, W ? is almostresolutiondependent
indicatingthephasetransitioninto a long-rangedAF order. Theseresultscanbeexplainedby incoherentandcoherentpinningmechanismof AF
spinfluctuation.In theformermechanism,pinningcentersi.e. Zn atomsareintroducedrandomlyonCuO� planeanduncorrelatedwith eachother.
On theotherhand,thelatteroneis originatedfrom theperiodicallyinducedpotentialdueto structuralchanges.Theproposedincoherentpinning
modelmight clarify therole of Zn dopingin theantiferromagnetismof La-214cuprates.

B-126 Critical magneticscattering in invar �t� % � �*� �{� alloy
A.I. Okorokov � , S.V. Grigoriev � , S.V. Maleyev � , H. Eckerlebe

�
, G. Kozik

�
,� Petersburg NuclearPhysicsInstitute,188350Gatchina,St.Petersburg, Russia�

GKSSForchungszentrum,21502Geesthacht,Germany
Thecritical SAPNSexperimenton invar alloy �t� % � �*� �{� wasperformedin themagneticfield Õi usingspecial”inclined” geometry( Õi is inclined
to thewavevector ÕÖ h ). Threecontributionsto thecritical scatteringwerestudiedat differentmagneticfields(10-1000G) in thetemperaturerange:
WKL Ì�
�(Ñ	 WKL . First, thepair spincorrelationswith their amplitudeandthecorrelationlength ¶�L£8XW ± i.< weremeasured.Second,thethree-point
dynamicalspincorrelationswereinvestigatedby extractinganasymmetricpartof thepolarizationdependentscattering.Thedataareinterpreted
in termsof thestaticanddynamicscalingtheory. Third, thenuclear-magneticinterferenceterm,showing thespin-latticecoupling,wasobtained
from thesymmetricpolarization- dependentscattering.

B-127 Crystal field in RNiAl compoundsstudied by inelasticneutron scattering
P. Javorsḱy � , H. Nakotte

�
, H. Mutka� , V. Sechovský � ,� Departmentof ElectronicStructures,CharlesUniversity, Ke Karlovu 5, 12116 Prague2, TheCzechRepublic�

PhysicsDepartmentMSC 3D, New Mexico StateUniversity, LasCruces,NM 88003-8001,USA� Institut Max von LauePaulLangevin, rueJulesHorowitz, 38042GrenobleCedex 9, France
RNiAl compoundscrystallizein the ZrNiAl-type hexagonalstructure,the point symmetryat the rare-earthsitesis orthorhombic. Crystalfield
playsanimportantrole in themagneticbehaviour of thesematerials.Wepresentaninelasticneutronscatteringstudyof thecrystalfield in PrNiAl,
NdNiAl, ErNiAl andErCuAl. Theselectedrare-earthionsarenearbothendsof thelanthanideserieswhereoneusuallyexpectsastrongerinfluence
of thecrystalfield. Theresultsarecomparedwith thespecific-heatdata,andthelower partof thecrystal-fieldenergy level schemeis determined.

B-128 Neutron Diffraction and MössbauerSpectroscopyStudy of La h/� % Sr h/� � Fe� � B CoB O � ��· (x = 0,0.5)Perovskites
S.Neov � , L. Dabrowski

�
, M. Hofmann� , H. Bouwmeester� ,� Institutefor NuclearResearch& NuclearEnergy, 1784Sofia,Bulgaria�

Instituteof Atomic Energy, 05-400Swierk,Poland� Hahn-Meitner-Institut,D 14109Berlin, Germany� Universityof Twente,7500AE Enschede,TheNetherlands
Crystalandmagneticstructureof substitutedperovskitesLah/� % Srh/� � Fe� � B CoB O� ��· (x = 0,0.5)werestudiedby neutrondiffractionandMössbauer
spectroscopy. Below the room temperaturethe oxideshave R

�
c structure.The occupancy of crystallographic(18e)positionsby oxygenatoms

variesfrom 2.82(2)to 2.92(2).Below T = 154K, Mössbauerspectraof x = 0.5sampleshow Zeemansextet,characteristicfor aregulararrangement
of Fe-spins.Neutrondiffractiondid not registera significantchangeof theG-typeAF structureat this temperature.Themeanmagneticmoment
at T = 40 K is 1.61 6Ô� perB-site,for x=0.5,and2.63 6Ô� for thex = 0 composition.An increaseof T © andoxygendeficiency wasobservedasa
resultof theheatingto 850K. Thestructureof Lah/� % Srh/� � Feh/� � Coh/� � O� � , � at 850K is cubic,spacegroupPm3m.

B-129 Geometrical frustration and incommensuratemagneticordering in CePdAl
L. Keller� , A. Dönni

�
, H. Kitazawa� ,� Laboratoryfor NeutronScattering,ETH Zürich& PSI,CH-5232Villigen PSI,Switzerland�

Departmentof Physics,NiigataUniversity, Niigata950-2181,Japan� NationalResearchInstitutefor Metals(NRIM), Tsukuba305-0047,Japan
Theorderingof theCemagneticmomentsin theheavy-fermioncompoundCePdAlwasinvestigatedby meansof neutronpowderdiffractionmea-
surementsof high-qualitypolycrystallinesamplesat temperaturesdown to 180mK. CePdAlcrystallizesin thehexagonalZrNiAl-type structure.
Thetriangularcoordinationsymmetryof themagneticionsgivesriseto geometricalfrustrationandleadsto anincommensurateantiferromagnetic
structureat WK©¥F '�( _

K, exhibiting a coexistenceof orderedandfrustrateddisorderedCe moments.Themagneticpropagationvectorshows a
pronouncedtemperaturedependencebelow WK© andlocksin to ×*F�8 	 � '�±´
�± 3T< , 3ØF 
�( � � , below 1.9K. Thepreviouslysuggestedsecondmagnetic
phasetransitionat lower temperaturescouldnotbeconfirmed.

B-130 Neutron Polarisation Analysis of the Spin GlassPhaseof Y(Al � � B FeB ) �
J.M. Preston� , J.R.Stewart� , R. Cywinski

�
, W. Steiner� , M. Reissner� ,� Institut LaueLangevin, 6 rueJulesHorowitz, B.P. 156,38042Grenoble,France�

Departmentof Physics,E.C.StonerBuilding, Universityof Leeds,Leeds,LS29JT, WestYorkshire,UK� WiednerHaupstr. 8-10,A-1040,Wien,Austria
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� TechnischeUniversiẗat,Wien,Austria
The cubic C15 Laves phasesystemY(Al � � B FeB ) � hasa low temperaturespin glassstatefor x=0.1-0.75,but is essentiallyferromagneticfor
x - 0.75. Extensive susceptibility, Mössbauerand 6 SR measurements[1-3] indicateinhomogeneousmagnetisationprocessesin the spin glass
regime,dominatedby strongdynamicferromagneticcorrelationsabove T Ù . Themagneticandatomicshort-rangeorderhave beenstudiedusing
neutronpolarisationanalysison the diffusescatteringspectrometer, D7 at the ILL, enablingextractionof the Warren-Cowley short-rangeorder
parametersandthemagneticspincorrelations.[1] M Reissneretal JPhysF MetalPhys14 (1984)1249[2] JBogneretal JPhysCondsMatter10
(1998)9849[3] MTF Telling et al PhysicaB 289(2000)213

B-131 CEF-effectsand disorder versusKondo lattice behavior in CeMSi� (M=Rh, Ir)
A. Krimmel � , M. Reehuis� , A. Loidl � ,� Institut für Physik,Universiẗat Augsburg, Universiẗatsstr. 1, 86159Augsburg, Germany
Onthebasisof specificheat,magneticsusceptibilityandelectricalresistivity measurements,CeMSi� (M=Rh, Ir) have recentlybeencharacterized
asmagneticallyorderingKondolatticecompounds.However, nomagneticBraggpeakscouldbeobservedby powderneutrondiffraction,resulting
in anupperlimit of theorderedmagneticmomentsof 0.25 6�� . An additionalquasielasticneutronscatteringstudyon CeRhSi� did not revealany
appreciablemagneticsignalat low temperatures1.5 K !vWP! 40 K andonly very weakscatteringcontributionsat elevatedtemperatures40 K
!vW½! 300K. For a propercharacterizationof CeMSi� (M=Rh, Ir) we proposeto includecrystalfield effectsandnonmagneticatomicdisorder.
This mayalsohold truefor othercompoundsof theCeTX� (T=transitionmetal,X=Si, Ge)intermetallicsshowing similar magneticbehavior.

B-132 Valenceand Magnetic transitions in YbMn � Si� � B GeB
M. Hofmann� , S.J.Campbell

�
, A. V. J.Edge

�
,� RutherfordAppletonLaboratory, ISIS,Chilton,OX11 0QX, UK�

Schoolof Physics,UniversityCollege,TheUniversityof New SouthWales,ADFA, Canberra,ACT 2600,Australia
Rare-earthintermetalliccompoundscontainingytterbiumexhibit a wide rangeof interestingandunusualphysicalandmagneticproperties.This
occursmainly asa resultof their mixedvalencestates(II/III) or changesfrom onevalencestateto theother. Nowik [1] hasrecentlyinvestigated
themagneticphasetransitionsin theYbMn � Si � � B GeB seriesby magnetisationandMössbauereffect studieson � > Fedopedsamples.A number
of transitionswere observed in the limiting YbMn � Ge� and YbMn � Si� compounds.We have carriedout a neutrondiffraction investigation
of YbMn � Si � � B GeB to delineatedetailsof the valenceand relatedmagnetictransitionsthat take place. As well asdeterminingthe magnetic
structures,our neutrondiffraction experimentsprovide evidencefor a changein the Yb valencestatefrom trivalentin YbMn � Si � to divalent in
YbMn � Ge� arounda critical Geconcentrationx � 1.6. [1] I Nowik, I FelnerandE R Bauminger, JMMM, 185(1998)91

B-133 Inelastic Neutron ScatteringStudy on two Mixed ValenceDodecanuclearPolyoxovanadateClusters
R. Basler� , G. Chaboussant� , P. Koegerler

�
, A. Müller

�
, H. U. Güdel� ,� Departmentof Chemistry, Universityof Berne,Freiestrasse3, 3000Berne9, Switzerland�

Facultyof Chemistry, Universityof Bielefeld,Postfach100131,33501Bielefeld,Germany
Energy splittingsresultingfrom magneticexchangeinteractionsin themixedvalencedodecanuclearclustersA � [V Ú´Û, V Û� As, O� h (H � O)]



xH � O (A

= Naµ or (NHEt� ) µ ) wereinvestigatedby aninelasticneutronscattering(INS) studyusingbothcold andthermalneutrons.Thelow temperature
magneticpropertiescanbedescribedby consideringanantiferromagneticallycoupledtetramer, of four vanadium(IV)ions. Up to four magnetic
transitionswereobservedwithin thegroundstatemultiplet. Thetransitionenergiesandtherelative INS intensitiesweremodeledwith anappro-
priateexchangeHamiltonian. Thewholestudywasperformedon undeuteratedsamplesandwe wereableto resolve magnetictransitionsin the
0..4meVenergy range.Theability of usingundeuteratedsamplesfor INS onspinclustersbecomesimportantasdeuterationis oftenprohibitive.
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B-134 Field-induced Magnetic Structur esin UNiGe
K. Prokes� , H. Nakotte

�
, E. Brück� , P. F. deChâtel� , V. Sechovský � ,� Hahn-Meitner-Institute,SF2, D-14109Berlin, Germany�

MSC3D,New Mexico StateUniversity, LasCrucesNM 88003,USA� Universityof Amsterdam,NL-1018XE Amsterdam,TheNetherlands� CharlesUniversity, DES,CZ-12116Prague2, TheCzechRepublic
At temperatureslower thanT © = 50K, theorthorhombicUNiGe exhibits an incommensurate(INC) antiferromagneticstructure,which becomes
commensuratebelow 42.5K. At 4.2 K, therearetwo field-inducedtransitionsat 17 and25 T for theb-axisandat 3 and10 T for fieldsapplied
alongc. Wehavereinvestigatedall themagneticstructuresof UNiGeincludingthefield-forcedferromagneticstructure,which is establishedabove
theuppercritical field. While the intermediatefield-inducedphaseshave a propagationvector(0, 1/3, 1/3), the INC phaseis characterizedby a
propagationvector(0, d1, d2). The ferromagneticphaseis non-collineareven in 14.5T with a significanta-axiscomponentsimilar to low-field
phases.This suggeststhatthemagneticorderingin UNiGe is governedby anisotropicexchangeinteractions.

B-135 Preparation, Crystal and Magnetic Structur eof the DoublePerovskite Üx§ � �t��Ý w %
A. K. Azad��� � , A. Mellergård� , S.G. Eriksson��� � , S. Ivanov � , J.Eriksen� , H. Rundl̈of � ,� StudsvikNeutronResearchLaboratory, UppsalaUniversity, SE-61182,Nyköping,Sweden�

Dept.of InorganicChemistry, Universityof Gothenburg, SE-41296,Göteborg, Sweden� Karpov Instituteof PhysicalChemistry, 103064,Moscow, Russia
Single-phasepolycrystallinematerialof the doubleperovskite Üx§ � �t��Ý w % hasfor thefirst time beenpreparedandcharacterizedby x-ray and
neutronpowder diffraction (NPD). The crystal structurewas tetragonalwith lattice parametersa = b = 5.7479(4)andc = 8.1444(9)̊Aat room
temperature(295K).NPD dataat 10K shows theevidenceof anantiferromagneticorderingof theFeatoms.ReverseMonteCarlomodellingwas
usedto find themagneticstructure,whichshow thatit is basedona unit cell relatedto thatof nuclearstructureby thepropagationvector(0 �� �� ).
An orderingof non-collinearspinswasfoundwith alternatelayearsin thec-directionor a-bplane.Themodelwascheckedby Rietveld refinement
andthemagneticmomentof iron wasfoundto be3.39(2)6 � .

B-136 Inelastic neutron scatteringspectrain f-electron compounds:First principles calculations
M. Divis � , J.Rusz� , V. Nekvasil

�
,� CharlesUniversity, Departmentof ElectronicStructures,Ke Karlovu 5, 12116 Prague2, CzechRepublic�

Instituteof Physics,CzechAcademyof Sciences,Cukrovarnicka10,16253Prague,CzechRepublic
Theoreticalinvestigationof therareearth( ¶�p �{µ ) localized4f electronstatesandbandenergy spectrumof ¶�p#Þ�§ � , ¶�pxß�Á � , ¶�pxßqÁà� intermetallics
and ¶�pxÜx§ � o�`���w % , ¶�pxÜx§ � o�`���w > , ¶�p � o�`�wq� cuprateswasperformed.A parameterfreefirst principlesmethodbasedon thedensityfunc-
tional theorywasusedto calculatethe crystalfield interaction. This approachis shown to provide a a reasonabletheoreticaldescriptionof the
experimentaldata(e.g. inelasticneutronscatteringINS, magnetization,susceptibility)in variousRE intermetalliccompounds.In cupratesthe
sameapproach,combinedwith a semi-phenomenologicalsuperpositionmodel,allows to accountfor specialfeaturesin theINS, RAMAN AND
IR spectraassociatedwith non-regularREsites.

B-137 Long-range magneticorder in intermediate-valenceCe-Lu alloys
P.P. Deen� , J.P. Goff � , A.M. Toader� , J.Klenke

�
, F. Yakhou� , R.C.CWard� , M.R. Wells� ,� Departmentof Physics,Universityof Liverpool,U.K.�

HahnMeitnerInstitut,Germany� EuropeanSynchrotronRadiationFacility, France� ClarentdonLaboratory, Universityof Oxford,U.K.
Intermediate-valenceCe alloys are found to exhibit particularly rich magneticphasediagramswith both long andshort-rangemagneticorder.
SinglecrystalCe-Lu alloys with a DHCP structureweregrown usingmolecularbeamepitaxyandareideal for testingthis unusualbehaviour.
Neutrondiffractionstudiesusingthe triple-axisspectrometer, E1, at HMI show that long-rangemagneticordering,of the � -Ce type,occursfor
all compositionsof Ce-Lualloys. X-ray magneticresonantscatteringstudiesusingID20 at theESRFshow that theCein Ce-Lualloys adoptan
intermediatevalencebehaviour. The resultsshow that the intermediatevalencebehaviour in Ce alloys is dueto chemicalpressure,andthat this
phenomenonis decoupledfrom thediffusemagneticresponse.

B-138 Magnetic Ordering in U h/� > Th h/� � S
O. Zaharko � , P. Fischer� , K. Mattenberger

�
, O. Vogt

�
,� LaborfN̊eutronenstreuung,ETHZ & PSI,CH-5232Villigen�

Laborfür Festk̈orperphysik,ETH, CH-8093Zürich
Dilution of U by nonmagneticTh in thepseudobinarysystemU � � B ThB S (


 !u¿»! 	
) changesthedegreeof localizationof 5f electronsandthe

strengthof ferromagneticexchange.Thisleadsto adecreaseof theCurietemperatureandof theeffectivemagneticmoment[1]. Neutrondiffraction
studiesof a U h/� > Thh/� � S singlecrystalhave beenperformedat theSINQ TRICSandTASPinstruments.TheU-momentsorderferromagnetically
at T L = 99.0(1)K. Theorderedmomentvalueis 1.7(5) 6�� /U at 10 K. Thecrystalsymmetryremainscubicbelow T L . An anisotropicbroadening
of all reflectionswith the evolution of magneticorder is observed. Strongmagneto-strictive effects introducelocal strainsand/orformationof
microdomains.TheTheestimatedcoherencelengthsare65 Åand45 Åat 10 K in thelongutudinalandtransversaldirections,respectively. Other
singlecrystalsof U � � B ThB Ssystemareunderinvestigation.[1] O. Vogt,K. Mattenberger, J.Löhle,JMMM submitted.

B-139 The Lossof Antiferr omagnetismin Fe-substituted(YMn � )
R. Cywinski� , S.H. Kilcoyne� , C. Ritter

�
,� Departmentof PhysicsandAstronomy, Universityof Leeds,LeedsLS29JT, UK�

ILL, B.P.156,38042Grenoble,Cedex 9, France
Neutronpowderdiffractionhasbeenusedto maptheevolution of themagneticstructureof YMn � with Fesubstitution.Thetransitionfrom a spin
fluctuatingPauli paramagneticstateto long rangehelicalantiferromagnetism,andtheaccompanying discontinuousvolumeexpansion,observed
for pure (YMn � ) on cooling below 100K [1] maintainsits discontinuouscharacteron additionof Fe. Although the magnitudeof the ordered
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moment,of 2.8Bohrmagnetons,andthe5%volumeexpansionat theNeelpointdonotchangeappreciablywith Fesubstitution,thetemperatureof
thetransitiondecreasesrapidly to zeroat thecomposition(YMn � � È � Feh/� h � ). Theperiodof theantiferromagnetichelix in theorderedstateis found
to bestronglydependentonconcentrationandtemperature.[1] R Cywinski,SH KilcoyneandC A Scott,JPhys:CondensedMatter3 (1991)6473

B-140 Crystal Structur e, Superconductivity and Magnetism in the New Classof Heavy-Fermion Materials:Ce ? T Â In � ? µ � Â (T = Co,
Rh, Ir)
E. G. Moshopoulou� , J.D. Thompson

�
, P. G. Pagliuso

�
, J.L. Sarrao

�
, Z. Fisk

� � � ,� NationalCenterfor ScientificResearch”Demokritos”, Instituteof MaterialsScience,15310Agia Paraskevi, Greece�
Los AlamosNationalLaboratory, LosAlamos,NM 87545USA� NationalHigh MagneticField Laboratory, FloridaStateUniversity, Tallahassee,FL 32306USA

A recentadvancein thephysicsandchemistryof heavy-fermionmaterialshasbeenthediscovery of thefirst homologousseriesof heavy-fermion
materialsCe? T Â In � ? µ � Â (T = Co, Rh, Ir). Thecrystalstructureandthestructuralaspectsassociatedwith phasetransitionsof variousmembers
of theseries,have beendeterminedby high-resolutionpowderandsinglecrystalneutrondiffraction. Theordered,intergrowth crystalstructureof
theseriesimpliesanevolution of spatialdimensionalityamongits variousmembers.Thedetailedcrystalstructure,thefascinatingpropertiesand
theunusualphasetransitionsof thesenew materialsaswell asthestructure-propertyrelationshipwill bediscussedat theconference.

B-141 Magnetic excitationsin strongly-interacting rar e earth compounds
A.T. Boothroyd,� Departmentof Physics,OxfordUniversity, Oxford,OX1 3PU,U.K.
I will describeneutroninelasticscatteringinvestigationsof several rare-earth-containingcompoundswhosepropertiesdependon interactions
actingon the 4Ç states.The presentationwill includerecentresultson (i) the spin excitationsin the anomalousnon-superconductingcuprate
PrBa� Cu� O% µ B , showing theimportanceof Pr–PrandPr–Cucouplingin determiningits properties,(ii) thenatureof thegroundstateinvolving hy-
bridizationof 4Ç electronsandconductionbandstatesin heavy fermionYbNi � B � C, amaterialwhichapparentlyexhibitsatemperature-dependent
Kondotemperature,and(iii) thestrongmagnetoelasticcouplingin PrO� thatcausesa dynamicJahn-Teller effect in thegroundstateanda contin-
uumof vibronicexcitedstatesin theenergy spectrum.I will show how quantitativemodellingof themagneticexcitationspectrahasbroughtusan
understandingof themicroscopicpropertiesof thesematerials.

B-142 Experimental study of vortex lattice transitions in YNi � B � C
S.Levett��� � , C. Dewhurst� , D. McK Paul

�
,� Institut LaueLangevin�

Universityof Warwick
We have performedextensive high-resolutionsmall angleneutronscattering(SANS) measurementsof the vortex lattice in single crystalsof
YNi � B � C for B á c. Thedatasuggeststhat thereis a macroscopictransitionwidth consistingof a coexistenceof the low andhigh-fielddistorted
hexagonalvortex latticephases.We find no evidencefor a continuousdistortionof thevortex latticebetweenthe two states.Rather, thesmooth
variationin scatteredintensitycorrespondsto a redistribution of populationsbetweenthe two typesof domains.We will compareour resultsto
thosepredictedtheoreticallyby Knigavko et al. [1], who suggestthat the reorientationoccursastwo successive secondorderphasetransitions.
Also, experimentaldatarelatedto thetemperaturedependenceof thelatticetransitionswill bediscussed.[1] A. Knigavko etal.,Phys.Rev. B, 62,
111(2000)

B-143 Magnetic excitationsin quadrupolar ordered UCu � Sn
J.P. Allen � , K. A. McEwen� , R. I. Bewley

�
,� Departmentof PhysicsandAstronomy, UniversityCollegeLondon,Gower Street,LondonWC1E6BT, UK�

ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,OxonOX11 0QX, UK
Quadrupolarorderingin uraniumintermetalliccompoundsis ratherrare. Thebestknown exampleis UPd� , but recentelasticconstantmeasure-
mentshave stronglyindicatedthatUCu� Snexhibits quadrupolarorderingbelow 16K [1]. We have examinedthespindynamicsof UCu� Snusing
theHET chopperspectrometerat ISIS. Our resultsshow clearevidenceof temperaturedependentmagneticscatteringin theenergy range5 - 15
meV. Intermultipletexcitationsat 350meV indicatethat theU ionshave the5f

�
configuration.We will compareour datawith thepredictionsof

thecrystalfield modelgivenin [1]. [1] T. Suzukiet al, Phys.Rev. B 62(2000)49

B-144 Magnetic excitationsin Ç electron compoundsRCu % (R = Ce,Pr)
Y. Koike��� � , N. Metoki � , Y. Morii � , Y. Onuki��� � ,� AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan�

JapanScienceandTechnologyCorporation,Kawaguchi,Saitama332-0012,Japan� GraduateSchoolof Science,OsakaUniversity, Toyonaka560-0043,Japan
We have carriedout the inelasticneutronscatteringexperimentson RCu% (R = Ce, Pr) in order to investigatethe magneticinelasticresponse
of thesesystems.Thesecompoundshave the samemonocliniccrystalstructure,spacegroup s ' �²��b at low temperaturesbut differentmagnetic
properties.In CeCu% , a new magneticexcitationmodewasfoundat around(1 0 0.5)with theexcitationenergy of about0.3meV. We foundthat
thisnew antiferromagneticcorrelationshowedverysimilarfield andtemperaturedependenceto theotherantiferromagneticmodearound(100)and
(001)reportedbefore.In PrCu% , we measuredthecrystallineelectricfield excitationat variouswave vectorsusinga singlecrystal.We observed
theenergy excitationof about1.5meVand2.6meV. Theseexcitationswouldbecorrespondingto â�ã and â=ä -moderespectively. Theseexcitations
hada weakwavevectordependencedueto theRKKY interactionbetweenthe

I Ç electrons.The1.5meV excitationmodesplit into two branches
at around(020).

B-145 Magnetic correlationsin the bilayered ruthenate Sr � Ru � O >
L. Capogna� , E. M. Forgan� , S.M. Hayden

�
, J.A. Duffy

�
, R. S.Perry� , A. P. Mackenzie� , S.Ikeda� , A. Wildes� , N. Burton� , G. McIntyre� , P. G.

Kealey � , Y. Maeno� ,� Schoolof PhysicsandAstronomy, Universityof Birmingham,Edgbaston,BirminghamB152TT, UK
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�
H.H. Wills PhysicsLaboratory, Universityof Bristol, TyndallAvenue,Bristol BS81TL, UK� Departmentof Physics,Kyoto University, Kyoto606-8502,Japan� Institut Laue-Langevin, 6 rueJulesHorowitz, BP156-38042,GrenobleCedex 9, France

Sr� Ru� O> is the bilayeredmemberof the ruthenatecompoundsSrÂ µÔ� RuÂ O� Â µÔ� . This family displaysa wide variety of phases,including
unconventionalsuperconductivity in thesinglelayeredSr� RuO� compound.Sr� Ru� O> is verycloseto a ferromagneticinstabilityandthebalance
canbe tippedby impurities,magneticfield andpressure.We reporton the magneticpropertiesof high purity singlecrystalsof Sr� Ru� O> as
observedby inelasticandelasticneutronscatteringmeasurements.In particular, we presentthefirst observationof spinfluctuationsandshow that
they indicatea crossover in thenatureof themagneticcorrelationsin Sr� Ru� O> .
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B-146 On the Interaction of Hydr ogenand Deuterium with DislocationsStudied by Small Angle Neutron Scattering
R. Kirchheim� , M. Maxelon� , A. Pundt� , W. Pyckhout-Hintzen

�
, J.Barker� ,� Institut für Materialphysik,Universiẗat Göttingen,Hospitalstr. 3-7,D-37073Göttingen�

Institut für Festk̈orperforschung,FZ Jülich, Germany� Centerfor NeutronResearch,NIST, Gaithersburg, USA
Smallangleneutronscattering(SANS)measurementsonPdsamplescontainingdislocationswith adensityof afew 10��� cm

� �
revealanadditional

intensityfor a scatteringvectorof 0.02to 0.2 Å
� � after loadingwith hydrogenor deuterium.Thecorrespondingnetcrosssectionis proportional

to thereciprocalscatteringvectorasexpectedfor line typescatteringobjectswith a superimposedexponentialdecreasestemmingfrom scattering
within the Guinier-regime. This experimentalfinding is in accordancewith a modelwhereextendedsegregationof H or D within the dilated
regionsof edgedislocationsoccurs. In a first orderapproximationthis correspondsto a precipitationof cylindrically shapedhydridesalongthe
dislocationline andcanbetreatedquantitatively yielding radii in agreementwith SANSdata.Whereasgasvolumetricmeasurementsat thesame
total concentrationreveal no differencefor the amountof H- andD-segregation,thereis a pronouncedeffective differencein SANS intensities
which cannotbe explainedby the differentscatteringlengthsalone. However, the differentsign of the latter quantity in combinationswith an
expectedvolumeexpansionwithin thehydride/deuterideregion providesa reasonableexplanationof the intensitydifferenceobserved. Knowing
theamountof segregatedH or D from gasvolumetryandthedislocationdensityfrom electronmicroscopy theSANSresultscanbeexplainedin a
self consistentway.

B-147 Local structur eof deuteratedTi-Zr amorphousalloy
T. Fukunaga� , K. Itoh � , K. Hashi

�
, K. Aoki

�
,� ResearchReactorInstitute,Kyoto University, Kumatori-cho,Sennan-gun,Osaka590-0494,Japan�

Departmentof MaterialsScience,Kitami Instituteof Technology, 165KoenchoKitami. Hokkaido090-8507,Japan
Ti-Zr alloy systemis isomorphousover the total concentrationrange. A neutronzero-scatteringalloy can be obtainedat the compositionTi-
32.4at%Zrbecauseof negative andpositive coherentneutronscatteringamplitudesof Ti andZr respectively. Moreover, (Ti h/� % > % Zr h/� � � � )D h/� �/�
amorphousalloy wassynthesizedby mechanicalalloying underD � gasatmospherein orderto get informationof the locationof D atom. The
concentration-concentrationcorrelationof the Ti-32.4at%Zrneutronzeroscatteringalloy indicatesno fluctuationexcept for the small negative
peakatabout0.3nmdueto Ti-Ni paircorrelation.In contrast,smallnegativeandpositivepeaksbecamedefinitelyvisible in theatomiccorrelation
function G(r) of the (Ti h/� % > % Zr h/� � � � )D h/� �/� amorphousalloy. The modulationwas originatedfrom D-Ti and D-Zr correlations. The stronger
correlationof theD-Zr pair thanthatof theD-Ti pairwasobservedin theG(r) of the(Ti h/� % > % Zr h/� � � � )D h/� �/� amorphousalloy.

B-148 Geometric Isotopic Effect in Hydr ogen-containingCrystals in thr eedimensionalModel for H-Bond Approximation
A. Barabash� , E. Shadchin� ,� Instituteof Physicsof NationalAcademyof Sciencesof Ukraine
Thegeometricisotopiceffect,thatis connectedwith theisotopicchangesof thefre-quenciesof thestretchingandbendingvibrationsof theH-bonds
in hydrogen-containingcrystalsof theKDP-type. is investigated.Themechanismthat is responsiblefor changingof hydrogenbondlengthdue
to theisotopicprotonsubstitutionof theH-bondsis proposed.Accordingto thethree-dimensionalMorsepotentialfor a protonin theH-bondthe
dependenciesof thefrequenciesfor thestretchingandbendingvibrationsasa functionof thehydrogenbondlengthis obtained.It wasshown that
in the frameof the three-dimensionalmodelfor H-bondbasedon Einsteinapproximationfor enharmonicoscillatorsthebestagreementbetween
experimentalandtheoreticaldatarelatedto the observed lengtheningof theH-bondsat isotopicsubstitutioncanbeachieved if the inter-actions
betweenthenearesthydrogen-bondedchainsin crystalis regarded.

B-149 Hydr ogenVibrations in Austenitic Steel
S.Danilkin � , H. Fuess

�
, V. Gavriljuk � , M. Hoelzel

�
, A. Ivanov � , T. Wieder

�
, H. Wipf

�
,� Hahn-MeitnerInstitut,Berlin, Germany�

DarmstadtUniversityof Technoligy, Darmstadt,Germany� Institutefor MetalPhysics,Kiev, Ukraine� InstituteLaue-Langevin, Grenoble,France
Hydrogenin austeniticstainlesssteelcausesembrittlement,but all thefactorsdeterminingthesehydrogeneffectsarenotyet fully understood.We
reporton a diffractionandINS studyof H-dopedFe-18Cr-16Ni-10Mnausteniticsteelwith two differenthydrogencontents(0.33and0.27at.%).
TheINS measurementswereperformedat 80, 145,197,246and300K with theIN1 spectrometer(ILL). For bothH contents,theobservedpeak
from thehydrogenvibrationshada two-componentstructureat T ¦ 250K.Therelative intensityof thecomponents(1) and(2) at � 125meV and
� 135meV, correspondingly, dependson sampletemperature.At the temperatures145and197K, the intensityratio I(1)/I(2) wassmallerin the
samplewith lower H content.This indicatesa possiblestructuralchangedueto the formationof a H-inducedphasewith biggerMe-H distance,
probablymetastablegamma(H)-phaseand/orepsilon(H)-martensite.
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B-150 Density and Hydr ogenConcentration of AmorphousCarbon Nitride Thin Films by X-ray and Neutron Reflectivity
S.Santucci� , L. Lozzi � , L. Valentini

�
, J.M. Kenny

�
, A. Mennelle� ,� Dipartimentodi Fisica- Unità INFM, Universit̀a dell’Aquila - Italy�

MaterialsEngineeringCenter, Universit̀a di Perugia- Italy� LaboratoireLeonBrillouin, CEA/Saclay- France
Due to difficulties in measuringhydrogenconcentration,therestill exist several unansweredquestionsregardingthe effectsof the presenceof
hydrogenonthestructureandbondingof hydrogenatedamorphouscarbonnitridefilms. Specularreflectivity of neutronsandx-rayscanbeusedto
determinethescatteringlengthdensityprofile of a materialperpendicularto its surface.We have appliedthesetechniquesto studyhydrogenated
amorphouscarbonnitride thin films. By thecombinationof thesetwo techniqueswe obtainnot only themassdensity, but alsotheconcentration
of hydrogen,which variesin our casebetween10% and30%. This methodis a new andnondestructive way to determinethe concentrationof
hydrogenwithin anerrorof lessthan2 at.%in sampleswith sharpinterface.It is especiallysuitedfor amorphouscarbonfilms.

B-151 In-situ neutron diffraction study of reversible deuteration in nanocrystalline LaNi ��µ B (x � 1)-Ni alloy.
F. Cuevas� , J.-M. Joubert� , M. Latroche� , A. Percheron-Guegan� , O. Isnard

�
,� LCMTR-ISCSA-CNRS.2-8 rueHenri Dunant,94320Cedex. France.�

CRG-D1B.ILL-Grenoble.France
LaNi � -substitutedalloys are usedas negative electrodesin nickel metal-hydridebatteries. In real devices, substitutionsinclude costly cobalt
to obtain a long cycle-life, thoughthis could be attainedfor over-stoichiometricLa(Ni,M) ��µ B compoundssuchas LaNi � Cu. Although over-
stoichiometryin non-substitutedLaNi ��µ B is limited to x=0.4atequilibrium,wewereableto prepareLaNi % powders(x=1) by mechanicalalloying.
Suchpowdersarenanocrystallineandaredecoratedby Ni precipitates.Weherereportonthecrystallographicchanges,asstudiedby in-situneutron
diffraction,in bothLaNi ��µ B andNi phasesduringreversibledeuteration.Measurementswereconductedat298K for deuteriumpressuresbetween
10

�
and10> Pa.

B-152 Short-livedproton entanglementin yttrium hydrides
E. B. Karlsson� , C. A. Chatzidimitriou-Dreismann

�
, T. Abdul-Redah

�
, T. J.Udovic � , B. Hjörvarsson� ,� Dept.ofPhysics,UppsalaUniversity, Sweden�

I.N.Stranski-Institutefor PhysicalandTheoreticalChemistry, TechnicalUniversity, Berlin, Germany� MaterialsScienceandEngineeringLaboratory, NIST, Gaithersburg, USA� Dept.ofMaterialsPhysics,Royal Instituteof Technology, Stockholm,Sweden
Earlierexperimentson NbHh/� , andPdHh/� % [1] have shown largeanomaliesin thecrosssectionsfor protons,whenstudiedby neutronCompton
scattering.Here,theseinvestigationsareextendedto themetallichydridesYH � , YH � , YD � andYD � andY(H B D � � B ) � . Stronglyreducedcross
sectionsfor hydrogenareobserved both in YH � andYH � , but only minor onesfor YD � andYD � . The scatteringtime dependson the neutron
scatteringangle[1], which allows a time-differentialanalysiswherethetime window lies aroundonefemtosecond.Theanomaliespersistlonger
in YH � andYH � thanin NbHh/� , andPdHh/� % . The reducedcrosssectionsareinterpretedasa resultof quantumentanglementbetweenprotons,
surviving for a few fs in the solids. [1] E. B.Karlsson,C. A. Chatzidimitriou-Dreismann,T. Abdul Redah,R. M. F.Streffer, B. Hjorvarsson,J.
Ohrmalm,andJ.Mayers,Europhys.Lett.,46(1999)617.

B-153 Irradiation Stimulated Phasein Titan Hydride TiH � � È �
I. Khidirov � , N. Mukhtarova� , K. Baktibaev � , U. Gafurov � ,� Instituteof NuclearPhysics,Tashkent702132,Uzbekistan
Gamma-irradiationstimulatedphasetransitionFCCå VCT in titan dihydrideTiH � (irradiationtemperatureT � 100& C) by X-ray- andneutron
- diffraction methodshasbeenshown. Ti andH atomscoordinatesweredeterminedusingthe Rietveld methodanalysisof neutrondiffraction
data. The foundedphasewasmetastableandtransitesinto stableFCC phasethat correspondsto equilibrium phasediagramof Ti-H systemat
temperaturesT ¾ 37& C. Thesimilar VCT structurehasbeenfoundat T ! ��H & C by otherauthors:it wasa resultof temperatureeffect. Gamma-
irradiationincreasethephasetransitiontemperature;theradiation-stimulatedphasediffersfrom termo-stimulatedphase.

B-154 Crystal Structur eand PhaseTransformations of solid SolutionsTi-N-H and Ti-N-D
I. Khidirov � , U. Gafurov � ,� Instituteof NuclearPhysics,TashkentUlugbek702132,Uzbekistan
Phasecorrelationand structurepeculiaritiesof phasein the solid solution for Ti-N-H and -Ti-N-D systemsby neutronand X-ray diffraction
methodshasbeeninvestigation.All the systemshadorder-disorderphasetransitionso distribution of nonmetalatomsdependson temperature.
Thenew orderedmonoclinicphaseTi-2N � � B H(D) � � B wasfoundandcrystalstructurewasdetermined.It wasshown thedifferentsolidsolutions
TiN0,26Ho,15and TiN 0,26D 0,15 were isostructuralat the high temperature(1270 K) and nonmetalatomsarrangementin interstitialswas
identical.
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B-155 Effect of ordering of the oxygenin Ti-O-H on localization of hydrogen
S.Morozov � , N. Primakov � , V. Semenov � ,� Institutefor PhysicsandPower Engineering,Obninsk,Russia
The resultsof dynamicsinvestigationof the hydrogenandoxygenatomsin Ti-O-H alloys arepresentedfor differenttemperaturesandconcen-
trationsof impurities. It is shown that the hydrogendissolve in a hexagonalmatrix of metalonly , whenalloy hasformedorderedon oxygen
superstructure.Part of hydrogenis precipitatesin hydridephaseTiH � � � at theconcentrationof oxygenlessthen10 at.%becausethealloy is not
orderedtotally. Theotherpartis remainingin � -phase.Thelow-temperaturemeasurementsshow thatthe � -phaseTi-O-H is stableupto 10K. The
presentresearchis supportedby RussianFoundationof BasicResearch,grantNo. 01-02-96001

B-156 Combination of SANS and 3D StochasticReconstruction Techniquesfor the Study of Equilibrium and Dynamic Properties of
NanostructuredMaterials
E. S.Kikkinides� , K. Stefanopoulos

�
, T. Steriotis

�
, N. Kanellopoulos

�
, W. Treimer� ,� CPERI/CERTH, 6thkm. Charilaou-ThermiRd,57001Thermi-Thessaloniki,Greece�

NCSR”Demokritos”,15310 Agia Paraskevi Attikis, Greece� HMI, Glienicker Strasse100,14109Wannsee,Berlin
Ceramicnanostructuredmaterialshaverecentlyreceivedscientificandindustrialinterestdueto theiruniqueproperties.A seriesof suchnanoporous
structureswere characterisedby SANS techniquescarriedout at HMI, Berlin. The resultingscatteringcurves were analysedto obtain basic
structuralinformationregardingporesizedistributionandautocorrelationfunctionof eachmaterial.Furthermore,stochasticreconstructionmodels
wereemployedto generate3D imageswith thesamebasicstructuralcharacteristicsobtainedfrom SANS.Finally, simulationresultsof diffusion
on thereconstructedimagesprovide verygoodagreementwith experimentaldataobtainedon theactualmaterials.

B-157 Grain SizeDependentAtomic Dynamicsof NanocrystallineNi , h P� h
S.Mentese� , J.-B.Suck� , V. Reat

�
,� TU Chemnitz,Instituteof Physics,MaterialsResearchandLiquids,D - 09107Chemnitz�

Institut Laue-Langevin, B.P. 156,38042GrenobleCedex 9 - France
Weinvestigatedtheinfluenceof thegrainsize(grainboundaryfraction)ontheatomicdynamicsof nanocrystallinematerials.Thenano-scaledma-
terialswereobtainedby crystallizingamorphousstartingmaterialof thesamechemicalcomposition.Theinelasticneutronscatteringexperiments
wereperformedat thetime-of-flightspectrometerIN 5 (ILL, Grenoble).Fromthetime-of-flightspectrawe determinedthegeneralisedvibrational
densityof statesandthedynamicstructurefactor. In referenceto thepolycrystallinesamplethenanocrystallinematerialshow anenhancementin
thelow energy region (below 15 meV) of thedensityof states.Thedifferenceis largerthesmallerthegrainsize.

B-158 Vibrational and magneticpropertiesof supersaturatedCu � h�h � B FeB
F. Juŕanyi � , J.-B.Suck� , S.Janssen

�
,� TU-Chemnitz,Instituteof Physics,MaterialsResearchandLiquids,D09107Chemnitz,Germany�

PaulScherrerInstitute,Laboratoryfor NeutronScattering,CH5232Villigen, Switzerland
We investigatedtheatomicdynamicsandthemagneticpropertiesof theCu� h�h � B FeB system.Sampleswith nominalFeconcentrationof 5, 17.5,
30 and45 at%werepreparedin thesamemannerby mechanicalalloying in a planetaryball mill. All samplesarenanocrystallinesupersaturated
solid solutions,without crystallineFe phaseand amorphousmatrix. The inelasticneutronscatteringmeasurementswere performedat room
temperatureat FOCUS(PSI, SINQ). In the dynamicstructurefactorwith increasingFe concentrationwe observe enhancedintensitiesat low
energies.Furthermoreonecanseea shift towardshigherenergiesanda broadeningof transverseandlongitudinalmodes.

B-159 Study of the NanocrystallineBall Milled o�` , h 8 �t��h/� ��o�� h/� > < � h Compound
S.Galdeano� , M.H. Mathon� , L. Chaffron

�
, C.H. deNovion � ,� LaboratoireLéonBrillouin, Bat. 563,CEA Saclay, F-91191Gif-sur-Yvette�

SectiondeRecherchesdeMétallurgiePhysique,Bat. 520,CEA Saclay, F-91191Gif-sur-Yvette
Theaim of thiswork is to studytheinfluenceof theball milling temperatureandintensityon thenanostructureof the
o�` , h=8 �t� h/� � o��]h/� > < � h compound.Theball milling of powdersof Cu-FeandCu-Cosupersaturatedsolid solutionsallows theformationof a very
fine �t� � h�o�� > h precipitationin the Cu matrix, interestingfor its magnetoresistive properties.Powder neutrondiffractionandSANS,coupledto
magneticmeasurementsandEXAFSexperiments,allowedto correlatetheball milling conditionsto thenanostructureandthemagneticproperties
of theternarycompound.

B-160 Nanostructuresand magneticcorrelation in Ferrofluids studied by SANS
A. Hoell � , M. Kammel� , A. Wiedenmann� ,� HahnMeitnerInstituteBerlin, Glienickerstrasse100D-14109Berlin Germany
New magneticcolloids(”ferrofluids”) susceptiblefor medicalapplicationshavebeenpreparedbasedonnanoparticlesof Coor Fe� O� andstabilised
electrostaticallyor by coatingwith various typesof surfactants. Small Angle NeutronScatteringmeasurementshave beenperformedat the
instrumentV4 at theBERII reactorof theHahn-Meitner-Institute,Berlin usingpolarisedneutrons(SANSPOL)[1].Thecombinationof SANSPOL
with conventionalcontrastvariationusingdifferentH/D mixturesof the carrier liquid allowed the unknown structureandsizedistributionsof
coreandshellandmagneticstructuresto bedetermined.Inter-particlecorrelationhave beenevaluatedasa functionof concentrationandexternal
magneticfield andby freezingthe carrier liquid. Work supportedby the DFG programWI1151/2-1)[1] A. Wiedenmann,J. Appl. Cryst. 33
(2000)428-432

B-161 Neutron diffraction study of (Co-Ti) substituted Ba-hexaferrite fine particles
Z. Somogyv� , Gy. Mésźaros� , E. Somogyv́ari � , K. Krezhov

�
, F. Bour� , I. Nedkov � ,� ResearchInstitutefor Solid StatePhysicsandOptics,H-1525Budapest,POB49,Hungary�

Institutefor NuclearResearchandNuclearEnergy, BU-1784Sofia,Bulgaria� LLB CEA-CNRSCENSaclay, 91191Gif-sur-Yvette,France
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� Instituteof ElectronicsBU-1784Sofia,Bulgaria
In recentyearsuseof nanoparticlesystemsis of enhancedinterestin theefforts to achieve higherrecordingdensity. In this paperwe reportthe
effectof nanometricgrainsizesonthestructuralparametersof BaFe� � � � B CoB Ti B O � È , ( ¿ = 0.45- 0.85)basedonneutrondiffractionmeasurements.
Thestructureof pureBaFe� � O � È hexaferrite( s ^ � }*} b spacegroup,block typeferrimagneticspinarrangement)wasadoptedin theRietveld full
profile analysis.Besidethe sublatticesubstitutionratesthe atomicpositionparametersandthe magneticmomentvaluesweredetermined.The
detailedcrystallographicandmagneticstructuralparametersarepresentedanddiscussedby comparingnano-andmicrocrystallinesamples.

B-162 Structur eand SubatomicPropertiesof NanocrystallineLaMnO �
S.G. Bogdanov � , E. Z. Valiev � , A. N. Pirogov � , A. E. Teplykh� , A. A. Ostroushko

�
, A. E. Udilov

�
,� Institut of MetalPhysics,18,KovalevskayaSt.,620219Ekaterinburg, Russia�

Institut of PhysicsandAppliedMathematics,USU,620083Ekaterinburg, Russia
Samplesof nanocrystallineLaMnO�{µ9æ weresynthesizedby pyrolysisof polymer-salt compounds.Thosewereannealedat varioustemperatures
up to T @�Â =1100& C in air for 4 h. For the samplesannealedat T @�Â ¦ ^]
�
 & C, nonstoichiometryparameter¢�! 
�(Í	

and ¢ �F 
�(Í	�^
for the

others. They wereinvestigatedby neutronandX-ray diffraction andby small angleneutronscattering(SANS). It wasfound that the annealed
at T @�ÂÀ¾ ^�
]
 & C samplesarecrystallizedin rhombohedralsyngony (spacegroupRç� c) andtheothershave double-phasestructure(orthorhombic
Pnma+ rhombohedral).Diffractionpeaksarebroadenedby reasonof smallvalueof coherentblock size.As follows from SANSandbroadening
peakmagnitude,the particlesize is about20 nm at the low T @�Â . It increaseswith annealingandbecomes¾ 	�
]


nm at T @�Â F 	�	�
�
 & C. The
investigatedsampleshave surfacefractal propertieswith fractal dimensionD è =2.6-2.2. The work waspartially supportedby SSTP(No. 107-
19(00)-P-DO1)andRFBR00-02-16211.

B-163 The recrystallisationof amorphousEr > Fe�
P. Manuel� , S.Kilcoyne� ,� Deptof PhysicsandAstronomy, Universityof Leeds,LeedsLS29JT, UK
In ourstudiesof binaryrareearth- transitionmetalphasediagramsusingkineticneutrontechniques,wehaveadoptedanovel preparationtechnique
involving annealingamorphousprecursorsin theneutronbeamandmonitoringthesubsequentphaseformationandtransformationsvia neutron
thermograms.Herewe presentan in-beamneutrondiffractionstudyof the initial crystallisation,phaseformationandsubsequenttransformation
of anamorphousEr> Fe� alloy. Thefinal productof thecrystallisationprocessis thewell known C15LavesphasecompoundErFe� , however there
areindicationsof theformationof ahithertounreportedintermetalliccompoundat intermediatetemperatures.Theneutrondataarecomplemented
by Mössbauerspectroscopy measurementsof theprecursormaterialandfinal ErFe� phase.

B-164 A kinetic neutron diffraction study of the recrystallisationof amorphousY > Co�
S.Kilcoyne� , P. Manuel� ,� Departmentof PhysicsandAstronomy, Universityof Leeds,LeedsLS29JT, UK
ThereportedY-Co equilibriumphasediagramis rich in intermetallicphases.However, thedetailsof this phasediagramaregenerallyestablished
in far from equilibriumconditions.Herewe adopta novel kineticneutrondiffractiontechniqueof studyingthedevelopmentof intermetallicY-Co
phasesin-beamvia observationof thecrystallisationandsubsequentphaseformationandtransformationof anamorphousY > Co� precursor.

B-165 SANSand TEM Investigationof PhotoluminiscentSi NanoparticlesObtained by Laser-induced Synthesis
S.Botti � , R. Coppola

�
, F. Gourbilleau� , R. May� , R. Rizk� , M. Valli � ,� ENEA-Frascati,FIS,CP2400,00100Roma- Italy�

ENEA- Casaccia,FIS,CP2400,00100Roma- Italy� LERMAT, ISMRA, 14050Caen- France� ILL, 156X 38042Grenoble-France� ENEA-Bologna,FIS,V. DonFiammelli1, 40138Bologna-Italy
Nanometer-sizedSi particlessynthesizedby laser-induceddecompositionof gasprecursorsareverypromisingfor Si-basedoptoelectronicdevices.
The Si nanoparticleswerecharacterizedby small-angleneutronscattering(SANS) andconventionalandhigh resolutiontransmissionelectron
microscopy (TEM & HREM) to determinehow their size distribution, in relation with the preparationconditions. The particle averagesize
and width distribution, obtainedby the SANS measurementsperformedby the D22 instrumentat Institut Laue Langevin (Grenoble,France)
were comparedto the size histogramsdeducedfrom TEM and HREM observations. Both kinds of datawere subsequentlycorrelatedto the
photoluminescencespectra.Therole of interferenceeffectsarisingform interparticlespatialcorrelationsis alsodiscussed.

B-167 The PremartensitePhenomenain QuenchedTi � È Ni �²�
S.Teploukhov � , S.Dubinin� , V. Parkhomenko � , V. Grishkov

�
, A. Lotkov

�
,� Institutefor MetalPhysics,KovalevskajaStr. 18,Ekaterinburg, 620219,Russia�

Instituteof StrenghPhysicsandMaterialScience,AcademicheskiiAv.2/1,Tomsk,634021,Russia.
Theatomicstructureof singlecrystalTi � È Ni �²� wasinvestigatedby neutrondiffractionmethod.Themartensitictransformationfrom cubic (B2)
to monoclinic(B19) phasetake placeat 175K afterqwenchingfrom 1120Kto water. It is shown for thefirst time that theshortorderof atomic
distortionsin initial cubic phaseis observed up to 420K. The largestdiffraction effects take placeat (111) reciprocallattice plane. The wave
vectorof atomicdistortionsin quenchedalloy corresponded1/5211at 300K.Therole of premartenciticphenomenain mechanismreconstructive
transformationis discussed.Thework waspartially supportedby STTP(No 107-19(00)-I-D01.

B-168 Pressure-inducedStructural PhaseTransition in NdAl B Ga� � B
Th. Straessle� , D. P. Kozlenko

�
, V. P. Glaskov � , B. N. Savenko

�
, K. Conder� , A. Furrer� ,� Laboratoryfor NeutronScattering,ETHZ & PSI,CH-5232Villigen, Switzerland�

FrankLaboratoryof NeutronPhysics,JINR,Dubna,Russia� RussianScientificCenterKurchatov Institute,Moscow, Russia
High-pressureneutrondiffraction experimentson the LavesphaseNdAl B Ga� � B revealeda pressure-inducedisostructuralphasetransitionfor
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and1.08above about1.5 GPa at room temperature.Within its hexagonal ß�ÁXÜ � structurethe compoundchangesits lattice ratio b���§

discontinuouslyfrom 0.96to 0.84in analogyto chemicalpressurefor ¿v- 	�(Í	�'
. Pressuresup to 5.2 GPa did not resultin a purehigh-pressure

phasebut ratherin a mixtureof bothphases.TheintermetallicMN � phasesof the ß�ÁàÜ � structureareknown to appearin two distinctgroupswith
different b�� § ratios.Theobservedisostructuraltransitionis discussedwithin theframework of near-neighbordiagrams.

B-169 Neutron depolarization study on the austenite/pearlitetransformation in steel
S.E. Offerman��� � , L. J.G. W. vanWilderen��� � , N. H. vanDijk � , M. Th. Rekveldt� , J.Sietsma

�
, S.vanderZwaag

�
,� IRI, NM, TU Delft, Mekelweg 15,2629JBDelft, TheNetherlands�

TNW, TU Delft, Rotterdamseweg 137,2628AL Delft, TheNetherlands
Three-dimensionalneutrondepolarizationexperimentshave beenperformedin orderto studytheisothermalphasetransformationfrom austenite
into pearlitein eutectoidicsteels.Thepolarizationrotationduringtransmissionthroughthesampleis ameasureof theferromagneticferritefraction,
while thedegreeof depolarizationdeterminesthecharacteristiclengthscaleof the lamellarpearlitemicrostructure.Therateof transformationis
stronglydependenton theamountof undercooling.Therelationbetweentheevolving microstuctureandthecorrespondingmagneticstructureof
theferritephasewill bediscussed.

B-170 Low temperature phasetransition in the Cs� H � (SO� ) � )
0.5H� O crystal

S.Lushnikov � , P. Fischer
�
, S.Gvasaliya� , A. Balagurov � , V. Pomjakushin� ,� A.F.Ioffe PhysicalTechnicalInstitute,RAS,St.Petersburg, Russia�

PSI,Villigen, Switzerland� FLNP, JINR,Dubna,Russia
Thecrystalsof Cs� H � (SO� ) � )

0.5H� O (PCHS)haveP6� /mmcsymmetryat roomtemperature.At theloweringof thetemperaturethequasi-two-
dimensionalglass-likestatein PCHSis realized.UsingtheHRPT(PSI,Villigen) diffractometerthestructureof PCHScompoundhasbeenstudied
in thetemperaturerangeof 20 - 300K. Theappearanceof additionalreflexeswhich do not correspondto theP6� /mmcsymmetrywasobserved.
At presentreporttheresultsof PCHSstructurerefinementwill bepresented.Thepossibilityof thestructurephasetransitionfor thematerialswith
glassybehavior will bediscussed.

B-171 Structur eand Transformations of MetastablePhasesin (Zr,Ti)-(Nb,V) alloys
G. J.Cuello� , G. Aurelio

�
, A. FerńandezGuillermet

�
, J.Campo� ,� Institut Laue-Langevin, F-38042Grenoble,France�

CONICET, CentroAtómicoBariloche,8400Bariloche,Argentina� InstitutodeCienciadeMaterialesdeAragón,CSIC-Univ. deZaragoza,50009Zaragoza,Spain
An experimentalstudyis presentedof theeffectof anisothermalheat-treatmentuponthestructuralpropertiesof threemetastablephasesin (Zr,Ti)-
(Nb,V) alloys, viz. � (hcp), � (bcc) and é , formedby quenchingthemfrom 1273K.By neutrondiffraction, the constitutionof theagedalloys
andthe structuralparametersof the resultingagedphasesweredetermined.The approachcombinesthe lattice parametersmeasurementswith
previously establishedcorrelationsin Zr-Nb andTi-V alloys. In suchway, new informationon thecompositionof theagedphaseswasobtained.
For long agingtimesthe � and � phasesseemto beapproachingmetastableequilibriumconditions.Theseresultsopenup thepossibilityof using
quenching-and-agingexperimentsto gaininsightinto themetastablephasediagramof thesesystems.

B-172 In-situ Neutron Diffraction Studiesof Martensitic Transformations in NiTi Polycrystalsupon ThermomechanicalLoading
P. Lukás� , P. Sittner

�
, D. Neov � , D. Lugovyy � , M. Ceretti� ,� NuclearPhysicsInstitute,25068 Rez,CzechRepublic�

Instituteof Physics,Na Slovance2, Prague8, 18221,CzechRepublic� LaboratoireLeonBrillouin (CEA/CNRS),CESaclay, 91191Gif surYvette,France
Functionalthermomechanicalbehaviors of martensiticallytransformingshapememoryalloys areexploited for sensing,actuatingor vibration
controlpurposesin engineeringapplications.Wehaveperformedin-situneutrondiffractionexperimentsonNiTi polycrystallinealloy atdedicated
stress/straindiffractometersequippedwith thermomechanicaltestingdevice. Themacroscopicdata(stress,strain,temperatures)togetherwith the
diffractiondata(latticestrains,phasecompositions)collectedduringthermal,mechanicalandthermomechanicalrecoverystresscyclescharacterize
progressof thephasetransformationsprocessesbetweencubicB2 orderedaustenitephase,rhomboedralR-phaseandmonoclinicB19’ martensite
phasein NiTi.

B-173 Neutron Diffraction Study of StressInduced Martensitic Transformation in TRIP Steel
E. C. Oliver� , P. J.Withers� , M. R. Daymond

�
, S.Ueta� , T. Mori � ,� ManchesterMaterialsScienceCentre,Universityof ManchesterandUMIST, UK�

ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,UK� DaidoSteelCompany Ltd, Nagoya,Japan
Neutrondiffractionhasbeenusedto follow in situ thestressinducedmartensitictransformationduringuniaxialtensiletestingof Fe-25%Ni-0.4%C
polycrystals.This methodprovidesdataon theextentof transformation,thedevelopmentof crystallographictexture,andtheevolution of lattice
strain.Two typesof specimenwereexamined:unswaged,andswagedat200& C. Theswagedmaterialwasfurtheragedwith greateryield strength,
enhancingthe transformation. Moreover, it exhibited strongertexture than the unswagedmaterial. The extent of transformationis shown to
be dependenton grain orientation. For example,in the swagedmaterial,grainswith ê 	�
�
=ë parallel to the tensileaxis transformpreferentially.
Correspondingly, themajorityof martensitegrainsformedhave ê 	�	�
=ë alongtheloadingdirection.Analysisof theunswagedmaterialbehaviour is
complicatedby theextensive plasticdeformationwhichprecedesdeformation,andtheassociatedresidualstressesandgrainrotations.

B-174 Structural study of the high-temperaturephasesof the hexagonalperovskite KCoCl � .
D. Visser��� � � � , R. G. Delaplane� , S.Levitt � ,� Departmentof Physics,TheUniversityof Warwick,GibbetHill Road,CoventryCV4 7AL, UK�

IRI, TechnicalUniversityDelft, Mekelweg 15,2629JBDelft, TheNetherlands� CLRC, ISISFacility, RutherfordAppletonLaboratory, Chilton,Didcot OX11 0QX, UK
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� Studsvik,NeutronResearchLaboratory,UppsalaUniversity, S-61182Nykoping,Sweden
Betweenroom-temperatureandits melting point at 625K, DSC measurementshow that KCoCl� undergoesstructuralphasetransitionsat 398K
and593K.Neutronpowderdiffractionshows thatthephasetransitionat 398K involvesa unitcell volumechangeby a factor3: aV3

)
aV3

)
c to

a
)

a
)

c. Theunit cell dimensionsdonotchangeat 593K.A comparisonbetweenthestructuraldisorderof K-cationin thehexagonalperovskite
KNiCl � (PhysicaB 276-278(2000)300-1)andK-cationdisorderKCoCl� is presented.

B-175 The Equilibria in the AlN-Al � O � -Y � O � Ternary System- Thermodynamic and Neutron Diffraction
M. Medraj� , R. Hammond� , J.Root� , W. T. Thompson

�
, R. A. L. Drew � ,� McGill University, Montreal,Quebec,Canada�

Royal Military College,Kingston,Ontario,Canada� NeutronProgramfor MaterialsResearch,NationalResearchCentre,ChalkRiver, Ontario,Canada
Aluminumnitride(AlN) is currentlyusedin electronicpackagingandengineeringceramics.It offersbothhigherthermalconductivity andsuperior
electricalinsulatingpropertiescomparedwith Al � O� . Yttria (Y � O� ) is thebestadditive for AlN sintering,andit hasbeenshown thatAlN densifies
by a liquid phasemechanism,wherethe surfaceoxide, Al � O� , reactswith the oxide additive, Y � O� , to form a Y-Al-O-N liquid that promotes
particle rearrangementanddensification. Constructionof the phaserelationsin this multicomponentsystemis becomingessentialfor further
developmentof theAlN. Binary diagramsof Al � O� -Y � O� , AlN-Al � O� , andAlN-Y � O� werethermodynamicallymodeled.TheobtainedGibbs
free energies of components,stoichiometricphasesandsolution parameterswere usedfor the calculationof isothermalsectionsand liquidus
surfaceof AlN-Al2O3-Y2O3 system. The predictedternaryphasediagramwasverified experimentallyusing in situ high temperatureneutron
diffractometry. TheternaryphasediagramAlN-Al � O� -Y � O� hasbeenconstructedfor thefirst time in this work.

B-176 Neutron Diffraction Study of K(H � � B D B ) � PO�
S.A. Kim � , Y. N. Choi� , C. H. Lee� ,� HANARO Center, KoreaAtomic Energy ResearchInstitute,Taejeon305-600,Korea
As the four circle diffractometer(FCD) hasbeensetup in HANARO at theKoreaAtomic Energy ResearchInstitute,it hasbecomepossibleto
studysinglecrystalstructureby meansof the neutrondiffraction in KOREA. K(H � � B D B ) � PO� (DKDP) singlecrystalsweregrown from D � O
with reagentKH � PO� andthe crystal structurewasdeterminedas the practicalsample. The crystalsare tetragonalat room temperaturewith
latticeparametersof a=7.4633(7),c=6.9785(5)̊AandZ=4. Intensitydatawerecollectedon theFCD with Ge(331)monochromatedneutronbeam
( � =0.997̊A). Thestructurewasrefinedto final R andwR valuesof 0.041and0.096,respectively. In thiscrystal66%of H-positionsweresubstituted
by D andtherest34%occupiedby H. Thephasetransitiontemperatureof DKDP obtainedwith deuterationlevelsis 193K.Thisvalueagreesfairly
well with theresultof DifferentialScanningCalorimetrymeasurement.Thenucleardensitydistributionprovidesanobservationof thedisordered
stateof D/H in DKDP. Powderdiffractionpatternswereobtainedfrom roomtemperatureto 10K by thehigh resolutionpowderdiffractometerin
HANARO. Thelow temperaturephasetransitionfrom thetetragonalto theorthorhombicwasobservedbetween190and195K.This resultagrees
well alsowith the resultsof DSC andsinglecrystalmeasurements.On cooling, the nucleardensitydistribution providesan observation of the
disorderedto theorderedstateof D/H.

B-177 Phononsofteningprecedingthe forward and reversemartensitic transformation in Ni � MnGa
U. Stuhr� , P. Vorderwisch

�
, V.V. Kokorin� ,� PaulScherrerInstitut,5232Villigen, Switzerland�

Hahn-Meitner-Institut,14109Berlin, Germany� Instituteof Magnetism,252680Kiev, Ukraine
Ni � MnGa is the only Heusleralloy known to undergo a martensitictransformationin the ferromagneticstate.The transformationis associated
with theshape-memoryanda hugemagnetostraineffect, which makesthis alloy a promisingactuatormaterial. The transformationtemperature
T « andothertransformationcharacteristicsare,in contrastto the Curie temperature,stronglyinfluencedby deviationsfrom the stoichiometric
composition.Wehaveinvestigatedprecursorphenomenaof theforwardtransformation(phononsoftening,”centralpeak”)for asinglecrystalwith
T « nearroomtemperature.We furthermoresucceededto producea nearlysingle-variantmartensitewhich allowed,for thefirst time, thedetailed
investigationof phononsofteningphenomenaprecedingthereversetransformation.

B-178 The First Observation of BosonPeak fr om Water Vapour DepositedAmorphousIce
J.Li � , A. Kolesnikov ��� � ,� Departmentof Physics,UMIST, P.O.Box 88,ManchesterM60 1QD,UK�

IPNS,ArgonneNationalLaboratory, 9700S.CassAv., Argonne,IL 60439,USA
Bosonpeakin thevibrationalspectraof amorphousmaterials(e.g.silica) is asubjectattractedconsiderablescientificattentionin recentyears.The
excessof low-energy vibrationalmodes(theso-calledBosonpeak)coexisting with thesoundwavesfrom crystallinespectrumis still unresolved
mystery. Understandingthephysicalmechanismof thesourceof the low-energy excitationsis fundamentallyimportantfor us to understandthe
structureanddynamicsof the amorphousmaterials. In this paper, we report the first observation of the Bosonpeakin the inelasticincoherent
neutronscattering(IINS) spectrumfrom a low-densityamorphous(LDA) form of ice obtainedby vapourdepositionon a cooledsubstrate(at 20
K) with low flow-rate( � 14mg/h).TheIINS spectrumof vapourdepositedamorphous(VDA) iceclearlyshows thelow-energy excessexcitations
centredat 4 meV, while therewasno excessscatteringfrom otherLDA icesstudiedbefore,which wereobtainedeitherby annealingthe high-
densityamorphousice or by hyper-quenchingof waterdropletsof -size. In addition,the integratedintensityof the acousticalpeakin the IINS
spectrumfor VDA ice (1-15meV) is alsonoticeablylargercomparedto that for ice-Ih (by about5%). Theobservation indicatesthat theBoson
peakin VDA ice spectrumis morelikely dueto thebrokenhydrogenbondsin theglassmaterial.

B-179 Partial dynamic structur e factors in Ni % � Nb � , metallic glass.
G. Syrykh� , M. Zemlyanov � , A. Ivanov ��� � ,� RRC”K urchatov Institute”,1, Kurchatov sq.,Moscow, RUSSIA�

ILL 6, rueJulesHorowitz, BP156X, F-38042,GrenobleCedex 9, FRANCE
The total dynamicstructurefactorsS(Q, E) in threeNi % � Nb� , sampleswith different isotopecontentwere investigatedby inelasticneutron
scattering,over a rangeof momentumandenergy transfer: Q = 0.5-5 Å

� � andE = 1-40 meV at IN6 spectrometer(ILL, Grenoble,France).
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Accordingto theAshcroft-Langrethformalism[I], thepartialstructurefactorsS©�ÐÒ©�Ð (Q, E) S©Mìí©Mì (Q, E) andS©MÐà©Mì (Q, E) werereconstructed.It
is thefirst experimentalobservationshowing theexistenceof collective vibrationalexcitationsin Ni % � Nb� , metallicglassatpartiallevel. [1] N.W.
Ashcroft,D.C. Langreth- Phys.Rev. 159(1967)500

B-180 The effectof small anglescatteringof thermal neutronsof titanium nickelideamorphized by fast neutrons
V. Parkhomenko � , S.Bogdanov � , S.Dubinin� , S.Teploukhov � ,� Institutefor MetalPhysics,S.KovalevskaiaStr.18,620219,Ekaterinburg, Russia
Recentlywe suggesteda modelfor titanium nickelide amorphizedby fastneutrons.In the caseof fastneutroneffect, the amorphousstructure
of the alloy areresultsfrom the chaoticdisplacementsof atomsfrom original crystal lattice sites. Atomic displacementcentresin a crystalare
combinationsof thesubstitutiondefectsandvacancies.Thiswork wasaimedto verify experimentallysomestatementsof themodeland,especially,
to find micro-areasof ahighervacancy concentrationin titaniumnickelideamorphizedby fastneutrons.Thesinglecrystalof Ti49Ni51amorphized
by fastneutrons,andtheamorphousribbonof the titanium nickelide-basedalloy Ti50Ni25Cu25quenchedfrom a melt, wereinvestigated.The
effect of smallanglescatteringof thermalneutronswasdetectedonly in thetitaniumnickelide irradiatedby fastneutrons.Smallanglescattering
sectionswerecalculatedby the modelof fractal clusters.Using the valuesof the correlationlength,2R=150A,the volumefraction of clusters,
V=1%, and the vacancy concentrationin a cluster, Cvac=10%,gave a goodfit to the experimentaldata. The work waspartially supportedby
STTP(No107-19-(00)--D01)andRFFI(No01-02-16877).
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B-181 Structural studieson Na� O-TeO� -GeO� glasses
P. Balaya� , P. S.R. Krishna

�
, B. A. Dasannacharya� ,� IUC-DAEF,MumbaiCentre,BARC, Mumbai400085,India�

SSPD,BARC, Mumbai400085,India
Structureof glasses(Na� O)h/� � -(TeO� ) h/� , (NT), (Na� O)h/� � -(GeO� ) h/� , (NG) and(Na� O)h/� � -(TeO� ) h/� � -(GeO� ) h/� � (NTG) hasbeenstudiedusing
neutrondiffraction up to 14.5Å

� � . Analysisof our neutrondatausingMonte Carlo g(r) (MCGR) methodrevealedthat NT mainly consistsof
TeO� andTeO� unitswith longerandshorterTe-Obonds.NG network is madeupof GeO� , GeO� andGeO% units.ThemixedglassNTG consists
of Te� O� � � , GeO� , GeO� andGeO% groups.Te� O� � � is madeup of only TeO� andthelong distanceTe-Ocorrelationhasdisappearedin NTG.
It seemsthat local structureof NT melt, consistingof TeO� andTe� O� unitsgetsfrozenin NTG dueto thepresenceof GeO� . Correlationwith
ourRamanscatteringmeasurementsandwith otherphysicalpropertieswill beattempted.

B-182 Theeffect,studiedby SANS,of rapid quenchingfr omambient to subambienttemperatureson themicrostructureof somemetallic
glassrib bons
M. Calvo-Dahlborg � , U. Dahlborg � , F. Haeussler

�
,� LaboratoiredeScienceetGéniedesMatériauxetdeMétallurgie,EcoledesMinesdeNancy, F-54042Nancy Cedex, France�

Institut für MassivbauundBaustofftechnologie,Universiẗat Leipzig,D-04109Leipzig,Germany
SmallAngleNeutronScattering(SANS)experimentshave beenperformedonNiP andFeCoBmetallicglassribbonsproducedafterdifferentheat
treatmentsof themelt. It wasobservedthatarapidquenchingfrom ambientto liquid nitrogentemperaturehasastrongeffectonthemicrostructure
in a sizerangeof 1 to 60 nm. Furthermore,aftera subsequentheatingto ambienttemperaturethemicrostructurehasbeenfound to bedifferent
from whatit wasbeforethequench.However, similarexperimentsperformedonaribboncontainingof theorderof 2%crystallineinclusionsof an
averagesizeof about15nmrevealednoeffect. A detailedcomparisonof themicrostructuresusingvariouscorrectionandsimulationprogrammes
is presented.

B-183 Dynamic Corr elationsaround the GlassTransition in Systemswith differ ent Degreesof Fragility .
O. Russina� , M. Russina

�
, F. Mezei��� � , C. Dreyfus� ,� Hahn-MeitnerInstituteBerlin, Glienicker Str.100,14109Berlin, Germany�

Los AlamosNationalLaboratory, MS H805,LosAlamos,NM 87545,USA� Universit́e Pierreet MarieCurie4, PlaceJussieu75252Pariscedex 05,France
We have investigatedtwo ionic salt systemswith differentdegreesof fragility, Cah/� , K � � � NO� (CKN) andZnCl� by cold neutronspectroscopy.
Usinganew approachfor multiplescatteringcorrectionwewereableto analysethemicroscopicdynamicsin anextendedrangeof Q, in particularly
in therangeof wave numberscorrespondingto thelengthscaleof severalatomicdistancesandinaccessibleup to now. Thespectrawerestudied
in detail aroundthe glasstransitiontemperatures.Vibrationsdominatethe dynamicsin both systemsbelow Tg. In CKN Bosonpeakhasbeen
observedfor thefirst time by neutronscattering.With increasingtemperaturea stronganharmonicintensityin thepicosecondrangewasobserved
in CKN, but it wasabsentin ZnCl� . We have concentratedon thedynamicsin theQ rangeof the intermediaterangeorder, longestdistanceof
structuralcorrelationsin disorderedsystems.Theresultsrevealthefirst directexperimentalevidencefor theexistenceof heterogeneouscorrelated
atomicmotionin thesupercooledliquid stateandprovetherelaxationalnatureof so-calledpicosecondprocessesaroundtheglasstransitions,being
thesubjectof adecadeold controversy. Wewill alsodiscusspossibleexplanationsof themarkeddifferencein thedynamicbehaviour of CKN and
ZnCl� .
B-184 Structural studieson PbO-TeO� glasses
P. S.R. Krishna� , S.L. Narasimhan

�
, V. Sudarsan� ,� Solid StatePhysicsDivision,BARC, Mumbai-400085,India�

High PressurePhysicsDivision,BARC, Mumbai-400085,India� Novel MaterialsandStructuralChemistryDivision,Mumbai-400085,India
We presentthe structuralstudieson (x)PbO– (1-x)TeO� glassesfor x=0.1,0.2and0.3 usingNeutronDiffraction up to a k ?A@�B F 	/I

Å
� � and

correlatetheresultswith the � � � TeNMR studiesontheseglasses.Analysisof theneutrondatausingMonteCarlog(r) (MCGR)methodrevealsthat
theshortrangeorderin ourglassesis consistentwith thenetwork having building blocksof TeO� polyhedraat lowerx=0.1andTeO� polyhedraat
x=0.3. At x=0.2TeO�{µÓ� unitswith onelong bondareprevalent.A smallshoulderat k¸0 	]( I

Å
� � is building up asx increaseswhich shows that

Intermediaterangeorderis goingup.

B-185 Pressure Induced Changeof Atomic Dynamicsin DensifiedGeO� Glasses
K. Shibata� , K. Suzuya

�
, N. Umesaki� , N. Kitamura� , S.Kohara� ,� Institutefor MaterialsResearch,TohokuUniversity, Katahira,Aoba,Sendai980-8577,Japan�

JapanAtomic Energy ResearchInstitute,Tokai,Naka,Ibaraki319-1195,Japan� JapanSynchrotronRadiationResearchInstitute,Mikazuki, Sayo,Hyogo679-5198,Japan� OsakaNationalResearchInstitute, Midorigaoka,Ikeda,Osaka563-8577,Japan
Neutroninelasticmeasurementshave beenperformedon normal andpressure-compactedGeO� glassesusingLAM-D spectrometerat KENS
spallationpulsedneutronsource.Four cylindrical GeO� samples,which hadbeensubjectedto pressures0 (ambientpressure),2 , 4, and6 GPa,
respectively, werestudied. The bosonpeakof the dynamicalstructurefactor, S(Q,E),shifts higherenergy transfermagnitudewith increasing
density(preparationpressure),indicatinga modificationof the intermediaterangeorderresultingfrom a compactionof thegermaniarings. The
vibrationaldensityof states,G(E),doesnotchangedrasticallyondensification,exceptfor anenergy shift of spectrum.
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B-186 DMPC membraneand mixed DMPC/C12E8micellesorientation in strongmagneticfields
M.A. Kiselev � , M. Janich

�
, P. Lesieur� , A. Hoell� , J.Oberdisse� , J.Pepy � , T. Gutberlet� ,� FLNP, JINR,Dubna,Russia�

Martin LutherUniversity, Halle,Germany� LURE, Orsay, France� HMI, Berlin, Germany� LLB, Saclay, France
The orientationof lipid membranesin magneticfields canbe helpful to understandthe structureorientationbehavior of mixed lipid/surfactant
aggregatesandpurelipid membranes,whichis of specificinterestin medicalandfundamentalapplications.Theorientationof DMPCmultilamellar
vesiclesabove andbelow themainphasetransitionandof mixedDMPC/C12E8micellesat differentdetergentconcentrationsin strongmagnetic
fieldswasstudiedvia SANSfor magneticfield rangeof 0-4T. Theresultsfor themixedlipid/surfactantsystemshow with increaseof themagnetic
field a changeof thestructureof a Gaussiancoil of rod-like micelles. The isotropiccoil structureis strainedunderthemagneticfield to a more
anisotropicone.In thecaseof spherical-like micellesnoorientationeffect wasdetected.

B-187 A Neutron Diffraction Study of Hydration Effect on Stratum Corneum
G. Charalambopoulou� , T. Steriotis� , T. Hauss

�
, K. Stefanopoulos� , A. Stubos� ,� NCSR”Demokritos”,15310 Agia Paraskevi Attikis, Greece�

HMI, Glienicker Strasse100,14109Wannsee,Berlin
Theprimarybarrierto transdermaldiffusionresidesin StratumCorneum(SC),theouterlayerof skin which consistsof anarrayof keratincells
embeddedin a multilamellar lipid domain. SC hydrationis importantin determiningthe rateof percutaneouspermeability. Despiteits great
importance,the actualmechanismof water-SC interactionis yet unresolved. Recently, membraneneutrondiffraction wasemployed aiming to
reveal importantstructuraldetailsof SCandultimately enablethe localizationof watermoleculesin the two phasesof the tissue.The resulting
scatteringpatternof hydratedSCdepictsa strongdiffractionpeakat Q=1 nm

� � , correspondingto a periodicityof 6.28nm. A slight shift of the
peaktowardslower Q wasobserved uponprolongeddeuteration.This behavior implies that excesshydrationmight disturbto someextendthe
organisationof thelamellarstructure.

B-188 Structural characterization of phosphatidylcholine-diacylglycerol systemby neutron scatteringand X-ray diffraction
H. Takahashi� , K. Nagura

�
, M. Imai� , Y. Matsushita� , I. Hatta

�
,� Departmentof Physics,GunmaUniversity, Maebashi371-8510,Japan�

Departmentof AppliedPhysics,Nagoya University, Nagoya 464-8603,Japan� Departmentof Physics,OchanomizuUniversity, Tokyo 112-8610,Japan� Departmentof AppliedChemistry, Nagoya University, Nagoya 464-8603,Japan
Diacylglycerol (DAG) is recognizedoneof mostimportantlipids for biologicalfunctionsin biomembranes.To understandthefunctionsof DAG,
it is indispensableto studytheeffect of DAG on phosphatidylcholine(PC)which is oneof main lipid componentsin biomembranes.Previously,
we have suggestedthatadditionof DAG increasesthe thicknessof thePCmembranes.To studythedetailedmechanismwe performedneutron
scatteringandX-ray diffractionexperimentsfor vesicleandorientedbilayersystems.Thesedataimply thatadditionof DAG inducesthechange
of thetilt angleof lipid moleculesin themembrane,asa resultthemembranethicknessincreases.

B-189 Hybrid biomembranesubstructuredetermination by contrast variation analysis
T. Gutberlet� , R. Steitz� , J.Howse

�
, I. Estrela-Lopis� , B. Kloesgen� ,� Hahn-Meitner-Institut Berlin, Glienicker Str. 100,14109Berlin, Germany�

Iwan-N.-StranskiInstitut f. Physikal.u. Theor. Chemie,TU Berlin, Str. d. 17. Juni112,10623Berlin, Germany� Max-Planck-Institutfür Polymer- undKolloidforschung,Am Mühlenberg 1, 14476Golm,Germany� FachbereichPhysik,FU Berlin, Arnimallee14,14195Berlin, Germany
Controlleddesignof supportedlipid bilayerprobesasmodelbiomembranesis a centralchallengein thedevelopmentof biosensorsor astoolsfor
basicbiophysicalfeatures.Ideally, sucha probebaseson a solid platewith a polymercoverageandanadsorbedlipid monolayer. This surfaceis
a soft cushionfor thecondensationof freefloatingfluid membranesfrom anaqueouslipid vesiclesuspension.In situneutronreflectometryserves
to monitor thebuild-up of thesandwich(PS-coatedSi-singlecrystal,adsorbedlipid monolayerandDMPC bilayer). Takingthedatastepby step,
andapplyinga layermodelfor therefractive index yieldsreasonablevaluesfor thehybridstructure.Experimentalresolutionis distinctlyenhanced
by contrastvariationvia D � O/H� O exchangeandby useof deuteratedcomponents(e.g. d54DMPC,dPS).Themethodis highly sensitive: even
minor contaminationsof protonatedcompounds,andtheir effect on the desiredstructure,show up clearly at the appropriatecontrastvariation.
Thustheinteractionof membraneswith interfacesor structuralchangesaseffectedby membraneactivemolecules(proteins,DNA, detergents)can
bestudied.
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B-190 Interaction of Alzheimer’s � -amyloid with anionic and zwitterionic lipid membranes.
T. Hauß��� � , S.Dante��� � , N. A. Dencher� ,� Hahn-Meitner-Institut Berlin, BerlinerCentrumfür Neutronenstreuung�

Heinrich-Heine-Universiẗat Düsseldorf,Institut für PhysikalischeBiologie� TechnischeUniversiẗat Darmstadt,Institut für Biochemie
Onehallmarkof Alzheimer’s disease(AD) aresenileplaquesfoundin brainsof patientswith AD, andthemainproteincomponentof theplaques
are � -amyloid(A � ) peptides.Thereis anongoingdiscussion,if theplaquesarethemaincauseof thedementia,or if theA � peptideitself plays
an importantrole in thepathogenesisof AD. We have investigatedthe interactionof theA � (25-35)fragmentwith lipid membranesby neutron
diffraction. Selectively deuterated� -amyloidwassynthesizedto localizetheC-terminalendof thepeptide.Theneutrondiffractionspectraof the
lipid membranescontaininglabeledandunlabeledpeptideallow thereconstructionof thescatteringlengthdensityprofile andthelocalizingof the
deuteretedpartof thepeptidein themembranes.

B-191 Associationof DNA with poly(N-vinylpyrr olidone)-C% h complexin D � O
Gy. Török � , V.T. Lebedev

�
, L. Cser� , D.N. Orlova

�
, O.K. Kaboev

�
, A.I. Sibilev

�
, M.A. Sibileva� , V.N. Zgonnik� , E.Yu Melenevskaya� , L.V.

Vinogradova� ,� Res.Inst. for SolidStatePhys.andOptics,POB-49,H-1525Budapest,Hungary�
Petersburg Nucl.Phys.Inst.,188300Gatchina,St.Petersburg dist.,Russia� Univ. of St.Petersburg, 198904Universitypr.2,Peterhof,St.Petersburg, Russia� Inst. of Macromolec.Compounds,199004Bolshoy pr.31,St.Petersburg, Russia

Interactionof DNA with poly(N-vinylpyrrolidone)-o % ht8lsx�ts�Y[o % h < complex in d � w by SANShasbeenstudiedatphysiologicaltemperatures
W�F ']
 Y I�
 &�o to elucidatethe mechanismof antiviral activity of fullerenes. Varying the concentrationof complex ( onL =0.1-1.0%wt.) at
a constantDNA content( o£î =0.1 % wt.) we observed a strongassociationwith DNA ascomparedto free poly(N-vinylpyrrolidone) (PVP). It
wasrevealedin an increasedinterferencebetweenDNA andpolymerchains. The sx�xsÊY�o % h complex forms large clusterswith DNA (size
� ��
�|O}

)whereasthefreePVPcreatessmallerassociates( � _�|O}
) only.

B-192 Neutron Scattering fr om Magnetically Aligned Biomimetic Substrates
T. Gutberlet� , A. Hoell � , M. Kammel� , J.Katsaras

�
,� Hahn-Meitner-Institut Berlin, Glienicker Str. 100,14109Berlin, Germany�

NRC ChalkRiverLaboratories,ChalkRiver,OntarioK0J1J0,Canada
Binarymixturesof long-chainandshort-chainphospholipidsor bile saltanaloguescanform disk-shapedbilayeredmicelles(diameter10-100nm,
thickness4-6 nm) which have beenshown to orient themselvesin a magneticfield, servingasa self-orientingbiomimeticsubstrate[R. Sanders,
J. Prestegard,Biophys. J. 58, 1990,447; R. Prosseret al., JACS188,1996,269]. As demonstratedby neutrondiffraction thebicellar systemis
highly alignable(¡ 1.0& mosaic)within themagneticfield [J. Katsaraset al., PRL 78,1997,899],exhibiting a raretemperatureandconcentration
dependentnematic-smecticphasetransition[G. Raffardet al., Langmuir16,2000,7655]. Thestructuralchangesduringthis phasetransitionand
theeffect of watercontentandshearingon thebicellesystemhave beeninvestigatedby SANSandneutrondiffractionat variousmagneticfield.
Resultson thestructureof thedisk-like micellesandthesuperstructuralaggregationin thesmecticphasewill bepresented.

B-193 Inelastic Incoherent Neutron ScatteringStudiesof the Hydration Water in DNA and Proteins
J.LI � , I. Michalarias� , R. Ford� , V. Ruffle � ,� UMIST, Departmentof Physics,Manchester, UK
Neutronvibrationalspectroscopy is apowerful way to studythestructureanddynamismof waterinsideandaroundbiologicalmolecules,because
the translationalfrequencieswill changewith local structureof wateraroundDNA andproteinsandcanbe observed in the measuredinelastic
neutronscatteringspectrumwith very high accuracy evenat very low concentrationsof waterpresentdueto very largecross-sectionof hydrogen
atom.On theotherhandthescatteringfrom thebiomoleculesarevery weakandin differentenergy transferrange,we canobserve thevibrations
largelydueto water-waterinteractionperturbedby thebiomolecules.In thepaper, we will presentaseriesof neutronspectroscopicmeasurements
for a rangeof proteins(e.g. photosystemII andanti-freezeproteins),biopolymersandDNA materialsusingnewly developedinstrumentssuch
asTOSCAandHET at ISIS in the energy transferrangefrom 2 to 500 meV (15 cm

� � to 4000cm
� � ). The spectrashow interestingfeatures,

indicatingthat the local structureof waterarehighly disorderedaroundDNA moleculesfor instance,this couldbe dueto stronginteractionsof
waterwith DNA molecule,preventing”good” ice-like structureto form andresultingin spreadof O-O-ObondanglesandO-H-O lengths.

B-194 SANSstudy of micelle formation in the fractal structur eof protein-detergentcomplexes
E. Seth� , V.K. Aswal

�
,� Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India�

PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland
Small-angleneutronscattering(SANS)measurementshave beencarriedout from themicellarsolutionsof thedetergentsodiumdodecyl sulfate
(SDS) and its complexes with the protein bovine serumalbumin (BSA). Thesestudiesshow the fractal natureof the micellar packingin the
protein-detergentcomplexes. It is found that whenthe detergent interactswith the proteinit resultsin unfolding of proteinmolecules,andthe
micelle-like clustersof detergentsare formedalong the polypeptidechain. The structureof thesemicelle-like clustersboundto the protein in
protein-detergentcomplexesis differentfrom thoseof normalmicellesin thepuredetergentsolutions.In protein-detergentcomplexes,themicelles
tendto besphericalwith muchlessnumberof aggregationof detergentmoleculesthanthosein normalmicelles,andit is independentof theshape
andaggregationnumberof themicellesin thecorrespondingpuredetergentsolutions.

B-195 Small Angle Polarized Neutron Scattering Studiesof Selectively Polarized Proton Domainsin Macromolecules
B. van denBrandt� , S. F. J. Cox

�
, H. Glättli � , P. Hautle� , H. Jouve� , J. Kohlbrecher� , J. A. Konter� , E. Leymarie� , S. Mango� , R. May� , H.

Stuhrmann� , O. Zimmer% ,� PaulScherrerInsitute,CH - 5232Villigen PSI,Switzerland�
ISIS Facility, RutherfordAppletonLab,Chilton,Oxon,OX11 0QX, UK� CEA Saclay, SPEC,F - 91191Gif-sur-Yvette,France
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� Institut deBiologieStructuraleJean-PierreEbel,F - 38027GrenobleCedex 1, France� Institut LaueLangevin, BP 156,F - 38042GrenobleCedex 9, France
% TechnischeUniversiẗat München,James-Franck-Strasse,D - 85748Garching,Germany
Weaimattakingadvantageof thepossibilityto createclustersof polarizedprotonsin organicmaterialsin orderto investigatewith higherresolution
at will differentpartsof complex macromoleculesby polarizedneutronscattering.Smallanglepolarizedneutronscatteringin organicsubstances
dopedwith a low concentrationof free radicalshasshown that strongprotonpolarizationgradientscanbe createdat the free radicalsitesby
dynamicnuclearpolarization(DNP) methods,HF saturationandor adiabaticfastpassagepolarizationreversal.In amagneticfield of 3.5T andat
a temperatureof 1 K decaytimesof thenon-uniformprotonspinpolarizationbetween1 s and10s wereobservedby timeresolvedmeasurements
at D22 of the ILL. Work is in progressfor a betterunderstandingof the protonspin dynamicsinvolved andfor refining differentaspectsof an
interesting,eventuallypowerful applicationof DNP in neutronscattering.

B-196 Chasingexperimentson the E. coli Chaperonin system
J.Holzinger��� � , E. Manakova

�
, R.P. May � , M. Roessle

�
, K. Vanatalu� , S.vanderVies

�
, H. Heumann

�
,� Institut Laue-Langevin, 38042Grenoble,France�

Max PlanckInstitut für Biochemie,82152Martinsried,Germany� Institutefor Biophysics,Tallin, Estonia� Vrije Universiteit,1081HV Amsterdam,Netherlands
E. coli chaperoninGroEL bindsandreleasesdenaturedsubstrateproteinin anATP dependentprocess,accompaniedby its co-chaperoninGroES.
BacteriophageT4 encodesa specialisedprotein,GP31that interactswith GroEL at theplaceof GroES.We preparedpartially deuteratedGroEL
andGroESthat canbe madeinvisible in 99% D � O. Assemblyanddisassemblyof GroEL-co-chaperonincomplexesin equilibrium wasstudied
by a chasingof protonatedco-chaperoninwith partially deuteratedGroES.This allowedusto estimatebindingconstantsandto comparethetwo
co-chaperonins.

B-197 Intramolecular and surface-coupledprotein motions
W. Doster� , M. Diehl � , H. Schober

�
, W. Petry� ,� TechnischeUniversiẗat Mn̈chen,PhysikDepartmentE 13,85747Garching,Germany

To unravel the complex moleculardynamicsof proteinsrequiresthe supportof computersimulationsbut alsoof experimentswhich allow to
discriminatebetweendifferent typesof motions. A practicalapproachis to changethe propertiesof the protein environment,which selects
surface-coupledfrom intramolecularmodes.We discussneutronscatteringexperimentswith proteinsin very differentenvironments:dehydrated
(vacuum),fully hydratedandsolidified in a glucoseglass.Theanalysisshows thata particularclassof dihedraltransitions(mainchainandside
chain)andthoseof methylgroupsdo notcommunicatewith theproteinsurface.Dihedraltransitionsof surfacesidechainsandconcertedmotions
of secondarystructuredependstronglyon theviscosityof thesolvent.Low frequency vibrationsin theTerahertzregimearealsostronglyaffected
by thesolvent.Weshow thatthevibrationalrelaxationof thehemein groupin myoglobininteractswith delocalizedproteinmodes.

B-198 Effect of pressureand pressure-denaturationon fast molecular motionsof solvated myoglobin
W. Doster� , R. Gebhardt� , H. Schober� , J.Wiedersich� ,� PhysikDepartmentE13,TechnischeUniversiẗat München,85747Garching,Germany
Theincreasein packingdensitywith pressureshouldenhanceboth,polarandnon-polarinteractionsandthusproteinstability. Theonsetof pressure
denaturationof globular proteinsis presumablytriggeredby a breakdown of intra-molecularvoidswhich arepenentratedby waterTheinfluence
of pressurein therangeup to 8 kbaron thepico-seconddynamicsof myoglobinandits hydrationshellhasbeenstudiedby neutrontime-of-flight
spectroscopy. The quasi-elasticscatteringdecreaseswith pressuredueto a reductionin the rateandamplitudeof hydrogenbondfluctuations.
Irreversibledenaturationoccursaround4 kbar. The hysteresisobserved on completingthe pressurecycle suggestsa structuralcontribution to
thedynamiceffectsof lessthan10 %: Waterinteractsmorestronglywith the unfoldedstate.We determineactivation volumesassociatedwith
folding-unfoldingfluctiations.
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B-199 A neutron crystallographic analysisof a rubr edoxinmutant
T. Chatake� , K. Kurihara� , I. Tanaka� , M. W. W. Adams

�
, F. E. Jenney, Jr

�
, N. Moiseeva� , R. Bau� , N. Niimura� ,� JapanAtomic Energy ResearchInstitute,Ibaraki319-1195,Japan�

Dept.of Biochemistry, Universityof Georgia,Athens,GA 30602,USA� Dept.of Chemistry, Universityof SouthernCalifornia,Los Angeles,CA 90089,USA
In order to reveal the thermostabilizationmechanismof rubredoxin,the structureof a rubredoxintriple mutantwas solved at 1.5 Angstrom
resolutionby neutroncrystallographicanalysisusingBIX-3 of JRR-3M,JAERI. Thepositionsof non-hydrogenatomsarealmostthesameasthe
native rubredoxin,but thepositionsof hydrogenatomsandhydrationarechangedin someregion,suggestingthatsuchdifferencemaycontribute
to thermostabiliyof therubredoxin.Varioustypesof solventpeakswereobservedin thesolventregion.
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B-200 Molecular Motions of BenzeneAdsorbed in ZSM-5 Zeolite: QENSStudy
S.Mitra � , R. Mukhopadhyay� , A. K. Tripathy

�
, N. M. Gupta

�
,� Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai,400085India�

Applied ChemistryDivision,BhabhaAtomic ResearchCentre,Mumbai,400085,India
Wereportdynamicsof benzenemoleculescontainedin theporesof HZSM-5andCaZSM-5zeolitesasstudiedby QENSspectrometeratTrombay,
Indiaatroomtemperature.Benzenemoleculesarefoundto undergo6-fold jumprotationin thechannelintersections.Residencetimesobtainedfor
benzenein theporesof HZSM-5 andCaZSM-5zeolitesarefoundto becloseto thatof solid benzene.It is alsoseenthattherotationaldynamics
of benzenein CaZSM-5zeolitesis slower thanthat in HZSM-5 zeolitesindicatingstrongcationexchangeeffect. FourierTransformedInfrared
(FTIR)studyindicateda strongintermolecularinteraction,whichseemsto give riseto a solid like stateof benzenein theporesof thesezeolites.

B-201 Dynamicsof Confined Water in PorousAlumina: Neutron Scattering Study
R. Mukhopadhyay� , S.Mitra � , I. Tsukushi

�
, S. Ikeda� ,� Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India.�

Departmentof Physics,ChibaInstituteof Technology, Chiba,Japan.� KENS,KEK, 1-1Oho,Tsukuba,Japan.
Dynamicsof watermoleculescontainedin theporesof aluminagel hasbeenstudiedby high resolutionLAM80-ET spectrometerat KEK, Japan
andmediumresolutionQENSspectrometerat Trombay, India, in thetemperaturerangeof 300-250K. In thepictureof singleparticledynamicsa
clearevidenceof two typesof waterarefoundto bepresentin theporesof aluminagel. Watermoleculesattachedto thesurfacesarelocalizedand
othersundergohindereddiffusionin themiddleof thepores.Localisationradiusanddiffusionconstant( d�ï ¡ � @ ï ) characterizingthelocaldynamics
andalsothediffusionconstant( dfª ) andresidencetime of thewatermoleculesdiffusinginsidetheporesareobtained.

B-202 Dynamicsof Propanein Na-Y Zeolite
S.Mitra � , R. Mukhopadhyay� , A. Sayeed

�
, S.Yashonath

�
, S.L.Chaplot� ,� Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India.�

Solid StateandStructuralChemistryUnit, IISc., Bangalore,560012,India.
Dynamicsof propaneadsorbedin Na-Y zeolitehasbeenstudiedat 300,325,350K, usingQENSspectrometerat Trombay, India. Thedatahave
beenfoundto beconsistentwith themodelin which thepropanemoleculesundergo translationaldiffusioncharacterisedby agaussiandistribution
of jump lengthsinsidetheNa-Y zeolitecage.Rotationalmotionof thepropanedoesnot seemto contributein themeasureddata( � E=200 6 eV).
Diffusionconstantandrootmeansquarejumplengtharedeterminedateachtemperature.Thepresentresultsareconsistentwith PFG-NMRresults
of diffusionof propanein zeoliteNa-X, asimilarsystem.Wehavealsocarriedoutmoleculardynamicssimulationandtheresultsarein verymuch
agreementwith theexperimentaldata.

B-203 Neutron diffraction and � � C MAS NMR studiesof chemisorbedzeoliteswith methylium ions
S.Vratislav � , M. Dlouhá� , V. Bośaèek

�
,� Facultyof NuclearSciencesandPhysicalEngineeringCTU Prague,Bøehová 7, 11519Prague1, CzechRepublic�

J.Heyrovský Instituteof PhysicalChemistry, Dolejskova 3, 18223Prague8, CzechRepublic
Someorganiccationslikemethyliumor ethylium,createchemisorbed,with moreor lesspolarized,but covalentlybondedalkoxy speciesin zeolitic
structures.Careful ��� C MAS NMR measurementsmakepossibleto distinguishbetweensignalsof bridgingandterminalmethoxygroups.Neutron
powderdiffractionpatternswerecollectedfrom evacuatedampouleswith samplesat roomand7 K ontheKSN-2diffractometerwhich is placedat
theLVR-15researchreactorin e?nearPrague.Thecompletestructuralparameters(includingchemisorbedmethyliumionsat O1andO4 in NaX
andat O1 in NaY) weredeterminedby RietveldanalysisusingGSASpackage.Redistributionof Naµ cationsin thelatticeof bothstructuresafter
chemisorptionwasdetected.

B-204 Structural Studiesof Supercritical CO � in ConfinedSpace
T. Steriotis� , K. Stefanopoulos� , A. Mitropoulos

�
, N. Kanellopoulos� , M. Hofemann� ,� NCSR”Demokritos”,15310 Agia Paraskevi Attikis, Greece�

Departmentof PetroleumTechnology, CavalaInstituteof Technology, 65404Ag. Lucas,Cavala,Greece� HMI, Glienicker Strasse100,14109Wannsee,Berlin
Thebehavior of CO� adsorbedona microporouscarbonsubstrate,atanisothermaltemperatureabove thecritical one,is studiedby in situneutron
powderdiffraction. Thediffractionpatternsprovide evidencethattheadsorbedphasegainsliquid-like propertiesat a pressureabouthalf way the
critical one.Sucha transitionaffectstheflow of CO� in confinedspacesandamaximumappearson thepermeabilitycurve.

B-205 Orientational Disorder in Solid Monolayers of Tetramethylsilane Adsorbedon Graphite and MgO (100)Surfaces
N. Sakisato� , A. Inaba� , T. Matsuo� ,� Departmentof Chemistry, GraduateSchoolof Science,OsakaUniversity, Toyonaka,Osaka560-0043,Japan
Tetramethylsilane(TMS) moleculesform a 2-D solidon thesurfaceof graphite.Accordingto our calorimetricstudy, thesolidmonolayerformed
at submonolayercoveragesexhibits a phasetransitionat 107K andmeltsat 146K. Thelargetransitionentropy suggestsanorientationaldisorder
of themoleculesin thehigh-temperaturephase.To investigatethedynamicalaspect,we performedanincoherentneutronscatteringexperiment.
A largedecreasein theelasticscatteringintensityaround100K demonstratesthat themoleculesarein staticorderin the low-temperaturephase
andin dynamicdisorderin thehigh-temperaturephase.Thesimilar resultswereobtainedalsofor themonolayersof TMS on the(100)surfaceof
MgO.

B-206 Micellization in the mixed systemof cationcand non-ionic surfactants in heavy water by SANSmethod.
A. Rajewska��� � , R. F. Bakeeva

�
, A. I. Kuklin � , A. H. Islamov � ,� JointInsitutefor NuclearResearch,Laboratoryof NeutronPhysics,141980Dubna,Russia�

KazanStateTechnologicalUniversity, Kazan,Russia� Instituteof Atomic Energy, 05-400Swierk-Otwock,Poland
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ThemixedsystemTriton X-100 / CTAB / D � O wasinvestigatedby small-angleneutronscattering.Measurementswerecarriedout on the time-
of-flight small-angleneutronscattering( TOFSANS) spectrometerof theIBR-2 pulsedsource[1], at FLNP, JINR,Dubna,Russia.Formationof
mixedmicelleswasdetectedfor diluteandhigh concentrationsolutions.Theinfluenceof varyingtemperatureandcompositionon thedifferential
crosssectionwasobserved. Triton X-100 wasnonionicdetergentbut theCTAB (cethyltrimethylammoniumbromide)thecationicone.Fromour
measurementswewereableto deducethationic surface-activematerialsinteractwith non-ionicsurface-activecompoundsto form weaklycharged
mixedmicelles[2,3]. For thefitting procedurewe useda FISH program.[1] Yu. M. Ostanievich, Makromol.Chem.,Marcomol.Symp.,15( 1988
) 91 [2] Chevalier Y., ZembTh.,Rep.Prog.Phys.,53 (1990)279[3] RathmanJ.F., ScamehornJ.F., Langmuir, 3 (1987)372

B-207 Dynamicsof the Proton in HCrO � and HCoO �
R.G.Delaplane� , T. Gustafsson

�
, M. Ichikawa� , T. Tsuchida� , S.F. Parker� ,� TheStudsvikNeutronResearchLaboratory, UppsalaUniversity, Nyköping,Sweden�

Departmentof MaterialsChemistry, Ångstr̈om Laboratory, UppsalaUniversity, Uppsala,Sweden� Divisionof Physics,HokkaidoUniversity, Sapporo,Japan� Divisionof MaterialsScienceandEngineering,HokkaidoUniversity, Sapporo,Japan� ISIS facility, RutherfordAppletonLaboratory, Chilton,Didcot,UK
Inelasticneutronscatteringhasbeenusedto study the dynamicsof the proton in HCrO� andHCoO� . Spectraweremeasuredfor samplesof
HCrO� , HCoO� andDCrO� (5%H) on the instrumentTOSCA at the ISIS neutronspallationsource. The crystalstructure(hexagonalcell) of
HCrO� /HCoO� consistsof a layerof Cr/Coatomsperpendicularto thec axislying betweentwo sheetsof O atoms.TheO-Cr-O layersarejoined
togetherby stronghydrogenbondsparallelto thec axis. TheHCrO� spectrumis dominatedby an intenseH bondbendingmodeat about1240
cm

� � whichis similar for HCoO� sincetheO-H...Odistanceis about2.47Å. Thebendingmodeof H in HCrO� is split dueto couplingbut appears
a a singlepeakwhendilutedin DCrO� . Implicationsof theseresultsfor theform of thepotentialfor thevibrationof H/D will bediscussed.

B-208 Temperature-DependentEffects in Low-Barrier Hydr ogenBonds.
J.A. Cowan��� � , G. J.McIntyre� , P. Smith

�
, J.A. K. Howard

�
, S.Mason� , S.M-.F. Lo � , I. D. Williams� ,� Institut LaueLangevin, Grenoble,France.�

Universityof Durham,Durham,UnitedKingdom.� HongKongUniversityof ScienceandTechnology, HongKong,China.
While thereis awealthof neutron-diffractiondataonshortlow-barrierO-H O hydrogenbonds,theequallybiologically importantN-H O / N H-O
caseshave beenneglected. We report the resultsof high-qualityneutron-diffraction experimentson samplescontaininga wide variety of these
bonds. We alsoreport the revealingbehaviour of oneof thesebondson changingthe temperatureandupondeuteration.Monochromaticand
multi-wavelengthLaueexperimentshave beenperformedat theILL, andwe will comparetheadvantagesanddisadvantagesof bothtechniques.

B-209 Mesoscopicorder in liquid mixtur esstudied by small-anglescattering
L. Almásy� , L. Cser� , G. Jancśo

�
,� ResearchInstitutefor Solid StatePhysicsandOptics,Budapest,Hungary�

Atomic Energy ResearchInstitute,Budapest,Hungary
Small-angleneutronscatteringwas usedto determinethe mesoscopicorder in binary aqueoussolutionsexhibiting stronglynon-idealmixing
behavior. TheKirkwood-Buff theorywasusedfor modelingthestructuralcharacteristics- thefluctuationsin particledensityandconcentration,
andthepreferentialclusteringof thesoluteandthesolventmolecules.Thecapabilityof this methodis demonstratedon then-propanol- heavy
watermixture, the resultsarecomparedwith thoseof earlierSAXS[1], light scattering[2]and thermodynamic[3]studies. [1] H. Hayashi,K.
Nishikawa, T. Iijima, J. Phys. Chem. 94, 833 (1990)[2] G. H. Grossman,K. H. Ebert,Ber. Bunsenges.Phys. Chem. 85,1026(1981)[3] I.
Shulgin,E. Ruckenstein,J.Phys.Chem.B, 1032496(1999)

B-210 Decoherenceof Entangled Protonsand AttosecondDynamicsof C-H Bond Breaking
T. Abdul-Redah� , C. A. Chatzidimitriou-Dreismann� ,� TechnicalUniversityof Berlin, Instituteof Chemistry, Sekr. ER1, Strassedes17. Juni112,D-10623Berlin, Germany
In previous work we investigatedthe attoseconddynamicsand dissociationof C-H bondsof solid H-polystyrene(PS) at Wð0 '�E � K using
neutronComptonscattering(NCS).A striking decreaseof the neutronscatteringcrosssectiondensityof H of ca. 20% with respectto that of
the carbonnucleuswasfound. A theoreticalexplanationgroundingon protonicquantumentanglement(QE) anddecoherencehasbeengiven
[1]. Herewe presentrecentNCSresultsof solid H-/D-PSmixturesandof liquid H-/D-benzenemixtures.Extendingour previouswork on liquid
i � w / d � w mixtures[2], theresultsof thehydrocarbonsystemsindicatethattheconsideredQEeffect is mainlyof intramolecularorigin. [1] C. A.
Chatzidimitriou-Dreismann,T. Abdul-Redah,J.Sperling,J.Chem.Phys.,113(2000)2784.[2] C.A. Chatzidimitriou-Dreismann,T. Abdul-Redah,
R. M. F. Streffer, J.Mayers,Phys.Rev. Lett.,79 (1997)2839.

B-211 Temperature evolution of the thermal expansiontensorsof ammonium Tutton salts
W. Kockelmann��� � , A. Meents� , A. Kirfel � ,� Mineralogisch-PetrologischesInstitut,Universiẗat Bonn,53115Bonn,Germany�

RutherfordAppletonLaboratory, ISIS,Chilton,OX11 0QX, UnitedKingdom
Thetemperaturedependenciesof thelatticeparametersandthermalexpansiontensorsof isotypicammoniumTuttonsalts
(ND � ) � MII � (SeO� ) � 6D� O (MII=Co, Zn), which crystallizein spacegroupP21/a,werestudiedbetween5 to 380 K by time-of-flight neutron
powder diffraction. In contrastto the temperaturebehaviour of the Jahn-Teller compound(ND � ) � Cu� (SO� ) � 6D� O [1] and a K � Co� (SO� ) �
6D� O referencesample,theCo andZn ammoniumTuttonsaltsexhibit very similar negative thermalexpansionsof themonocliniccell alongthe
c-direction. The temperatureevolutionsof the thermalexpansiontensorsareattributedto the additionalhydrogenbondsof (ND � ) µ andtheir
dynamicbehaviour. [1] B.J.Hathaway, A.W. Heat,J.Sol. StateChem.51 (1984)364.

B-212 Guest-HostCoupling in XenonHydrate
J.Baumert� , C. Gutt� , W. Press� , J.Tse

�
,
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� Institut für ExperimentelleundAngewandtePhysik,UniversiẗatKiel, Germany�
NationalResearchCouncil,Ottawa,Canada

Gashydratesare inclusioncompoundsformedby an ice like network with small guestmoleculesincluded. Oneof their outstandingphysical
propertiesis their thermalconductivity that is unusuallylow anddisplaysa temperaturedependencesimilar to thatof glasses.This is thoughtto
arisefrom a strongcouplingbetweenguestmoleculeandhostlatticevibrations.Werecentlyconfirmedthis couplingin a high-resolutioninelastic
neutronexperiment(INS) on Xenonhydrateby finding threedistinct low energy excitationsat 2.05meV, 2.87meVand3.94meV. Xe-hydratehas
the cubic structureI consistingof 6 large and2 small cagesin the unit cell. The Xe-atomsin the small sphericalcagevibratewith the highest
frequency andin thelargerellipsoidalcagewith two lower frequencies.This leadsto resonant(low energy) modes[1] in thefrequency rangeof
thelocalizedXe-modes,mediatedby scatteringfrom the ice framework. [1]J.S.Tse,V.P.Shpakov, V.V.Murashov, V.R.Belosludov, J.Chem.Phys.,
107,9271(1997)

B-213 Bound Water around the Core of Ionic Micelles?
S.Vass� , H. Grimm

�
, K. Haimer� , M. Klapper� , T. Gilányi � ,� KFKI Atomic Energy ResearchInstitute,Budapest,Hungary�

Institut für Festk̈orperforschung,FZ Jülich, Jülich, Germany� Max-Planck-Institutfür Polymerforschung,Mainz,Germany� EötvösLorändUniversity, Budapest,Hungary
Fromtheanalysisof the interactionpotentialactingbetweenpurehydrophobicsurfacesimmersedin wateroneconcludedthatsuchsurfacesare
ableto reorganizethe local structureof waterby forming ”rigid” solvent layersin their vicinity. Although the rigid solvent layerstructurehave
beenassumedto bedestroyedif ionsarepresent,theanalysisof thehard-sphereradiusof theDLVO potentialactingbetweenvarioussodiumalkyl
sulphatemicellesversusalkyl chainlengthcontradictsthis assumption.Neutronbackscatteringexperimentsmadein micellarsolutionsof ionic
ABA- andBAB typetriblock coplymersindicatetheexistenceof slowly moving solventmolecules.Thework wassupportedby BMfBF, BASF
AG, Germany, andby OTKA, Hungary, contractNo. T029958.

B-214 Ammonium ion behaviour in the LiRb � � B (NH � ) B SO� mixed crystals
M. MartinezSarrion� , L. Mestres� , L. Smirnov

�
,� InorganicChemistryDepartment,Universityof Barcelona,08028Barcelona,Spain�

SUCSSCRF Instituteof TheoreticalandExperimentalPhysics,117259Moscow, Russia
LiNH � SO� undergoesphasetransition: I-459.5K-II-283K-III-27K-IV phase,wheresp. gr. of phasesarerespectively Pnam,Pna21,P21/c,and
Cc. TheLiRb � � B (NH � ) B SO� (RBAS) mixedcrystalsarecrystallisedat roomtemperaturein phaseII with ammoniumconcentrationup to x=0.8
[1]. Therearepresentedthe resultsof the investigationof RBAS carriedout by neutronscatteringat temperaturesfrom 300 to 20 K for x=1.0,
0.91and0.77.Spectraof inelasticincoherentneutronscattering(IINS) in phasesII andIII at high temperaturefor x=1.0containthecontributions
of quasielasticincoherentneutronscatteringwhich fully disappearwith cooling to 20 K. The generalisedphonondensityof states,calculated
from the IINS spectra,shows noticeablebroadeningof translationalandlibrational bandsat 20 K with increasingammoniumconcentration.1.
M.L.MartinezSarrion,L.Mestres,A.A.Bakkali, E.H.Bocanegra,MaterialResearchBulletin, 33 (1998)269.
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B-215 Critical Exponentsfor the Ferromagnetismin ColossalMagnetoresistanceManganites
N Furukawa� , Y Motome

�
,� Departmentof Physics,AoyamaGakuinUniversity, Tokyo, Japan�

Instituteof MatrialsScience,Universityof Tsukuba,Japan
Critical phenomenaof thecolossalmagnetoresistancemanganitesaretheoreticallystudied.Regardingthecritical exponentsfor theferromagnetic
transitionin thecolossalmagnetoresistancemanganites,thereexistsacontradiction:Neutronscatteringestimatesshow Heisenberg-like universal-
ity class,while somed.c. andr.f. magnetizationmeasurementsgive mean-fieldlike exponents.In orderto clarify theintrinsic natureof thephase
transition,comparisonwith theoreticalpredictionis necessary. Herewe show the MonteCarlo resultsfor the critical phenomenaof the double
exchangemodel.Our estimatefor thecritical exponentsareconsistentwith thoseby neutronscatteringmeasurements.

B-216 Magnetic order parameter in the perovskite systemCaMn > O � �
R Przenioslo� , I Sosnowska� , E Suard

�
, T Hansen

�
, ,� Instituteof ExperimentalPhysics,Warsaw University, Hoza69,PL 00681Warsaw, Poland�

Institut Laue-Langevin, Grenoble,F 38042,France�
Themagneticorderingin thedistortedperovskite systemCaMn> O � � hasbeenstudiedby powder neutrondiffraction with thehigh flux diffrac-
tometerD20. Themagneticorderingin CaMn> O � � consistsof two phases:oneferrimagneticandonemodulated[1]. Themagneticpeaksdueto
bothphasesdisappearat thesametemperature.Thetemperaturedependenceof theintensity ñ�8XW�< of magneticpeaksdueto boththesephasescan
bedescribedfor 55K ¦ZWu¦ 90K with apower-law characteristicfor critical scatteringñ�8XW�<Óò�8XWK©ÀYØW�< �ôó whereWK© = 89.6(6)and õ = 0.31(5).
This valueof õ agreeswith thepredictionfor a 3-dimensionalIsing model. Modelsof possiblemagneticorderingsin CaMn> O � � arediscussed.
[1] R. Przenioslo, I. Sosnowska,D. Hohlwein,T. Hauss,I.O. TroyanchukSolidStateComm.111(1999)687.

B-217 Crystal and magneticstructur esof new layered oxides ß � Þ�§Vy | w���µ · (A = Ca, Sr)
D.V. Cheptiakov � , E.V. Antipov

�
, A.M. Abakumov

�
, A.M. Balagurov � , P. Fischer� , L. Keller� , M.V. Lobanov

�
, V.Yu. Pomjakushin� ,� Laborfür Neutronenstreuung,ETHZ & PSI,CH-5232Villigen PSI,Switzerland�

Departmentof Chemistry, Moscow StateUniversity, Moscow 119899,Russia� FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia
Crystalandmagneticstructuresof new complex manganeseoxides ß � y | Þ�§�w���µ · (A = Ca, Sr) werestudiedby neutrondiffraction. Being a
perovskite typederivatives,their crystalstructuresbelongto a brownmillerite typeandconsistsof alternating( y | w � ), (CaO)and(GaO)layers.
At W © 0 	�^�
]º

, thesecompoundsundergo a transitioninto anantiferromagneticstate.Themagneticorderingis purely three-dimensionalwith
Mn magneticmomentsalignedat oppositedirectionswithin the y | w � layer andbetweenneighboringy | w � layersaswell. Sucha type of
antiferromagneticorderingseemsto bequiteunexpected,sincethethree-dimensionalantiferromagnetismis realizedin astronglytwo-dimensional
layeredchemicalstructurematrix.

B-218 OxygenIsotopeEffect on Crystal and Magnetic Structur eof (La � �T· Pr · ) h/� > Cah/� � MnO �
A.M. Balagurov � , V.Yu. Pomjakushin� , D.V. Sheptyakov � , N.A. Babushkina

�
,� FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia�

RSC,”K urchatov Institute”,123182Moscow, Russia
Theoxygen � % O/ � , O isotopeeffectonthecrystalandmagneticstructureof (La � ��· Pr· ) h/� > Cah/� � MnO� hasbeenstudiedby neutronpowderdiffrac-
tion in the temperaturerangefrom 15 to 293K. The isotopeenrichedsampleshave beenfound identicalin crystalandmagneticstructuredown
to thetemperatureof transitionof thesamplewith � % O into themetallicferromagneticphase,while at low temperature,bothcrystalandmagnetic
structuresof thesampleswith � % O and � , O aredifferent. In particular, for compositionwith y=0.75,theprecisestructuralanalysisshows a clear
differencein Mn-O1distancesandMn-O1-Mnvalenceanglesalongb-axis(Pnmasp.gr.) whereasin-planedistancesandanglesarethesame.For
largey values,themagneticstructureof saturated� , O samplesis pureAFM of pseudo-CEtype.Thestudyof thesampleswith partialisotopesub-
stitutionshows thatbothFM-phasefractionandT öO« stronglydependon � , O oxygencontentdisappearingat about60%of � , O. On thecontrary,
thetemperatureof AFM transitiondoesnot dependon isotopecontent.Accordingly, it couldbesuggestedthatheavier oxygenisotopeinfluences
mainly theFM-metallicphasefavoring thechargelocalizedstate.

B-219 Influence of a magneticfield on the magneticsoliton lattice of coppermetaborate
J.Schefer� , B. Roessli� , M. Boehm��� � , U. Staub� , G.A. Petrakovskii � , B. Ouladdiaf

�
, A. Vorotinov � , L. Bezmaternikh� ,� Laboratoryfor NeutronScattering,ETH ZurichandPaulScherrerInstitute,CH-5232Villigen, PSI�

Institut Laue-Langevin, Av. desMartyrs,38042Grenoble,France� SwissLight Source,PaulScherrerInsitute,CH-5232Villigen, PSI� Institut of Physics,SBRAS,660036Krasnoyarsk,Russia
Coppermetaborate,CuB� O� , formsamagneticsolitonlatticebelow T=10K in absenceof anexternalmagneticfield [1] dueto theDzyaloshinskii-
Moriya interactionandanisotropy of order n=4 in the tetragonalplane. In the temperaturerange10K ! T ! 21K, the magneticstructureis
commensuratecomparedwith thechemicallatticeandcharacterisedby anon-collinearspinarrangement.Weshow thattemperatureandmagnetic
field influcencetheorderingof themagneticlatticein thesameway, asexpectedfor a spiralstructurecausedby relativistic interactions[2]. [1]B.
Roessli,J. Schefer, G.A. Petrakovskii et al., Phys. Rev. Lett. 86, 1885(2001). [2]Yu.A. Izyumov andV.M. Laptev, Sov. Phys. JETP62, 755
(1986).

B-220 Theoretical Prediction of the Spin-Wave Spectra in Charge Ordered 3D and Layered Manganites: Interr elation of Crystal,
Charge,Orbital, and Magnetic Structur es
L.E. Gontchar� , A.E. Nikiforov � ,� UralsStateUniversity, Departmentof Physics
Themanganiteswith generalformulas¶ h/� ��ß h/� ��y | wt� (3D-manganite),¶ h/� ��ß#� � ��y | wt� (layeredmanganite),and ¶�ß � y | � w > (double-layered
manganite),where¶ �{µ is rare-earthion, ß � µ is alkaline-earthion, areknown aschargeorderedcompoundsat low temperatureswith someR and
A. In presentwork it is shown how thechargeorderingandcrystalstructureform theorbitalandmagneticones.Themodelof orbitally-dependent
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superexchangeandsingle-ionanisotropy is used.Themodelpresentedin thiswork allowsto explaintheCE-andA- magneticstructuresin termsof
chargeandorbital structures.Themagneticstructuresandspin-wave dispersioncurvesof somecertaincompositionsarecalculated.This research
is supportedby AwardsCRDFREC-005andRussianMinistry of Education#E00-3.4-277

B-221 The Lattice Dynamicsof �÷§Vy | w�� : the Roleof the Orbital Degreesof Freedom
A.E. Nikiforov � , S.E.Popov � ,� UralsStateUniversity, 620083,Russia,Ekaterinburg Leninav. 51,TheDepartmentof Physics
For �M§Vy | w � strongcouplingof thespin,charge,andorbitaldegreesof freedomis characteristic.Thestrongcouplingis usuallyattributedto the
strongelectron-vibrationalcouplingdueto theJahn-Teller(JT)effect. That is why latticedynamicsof thepure �÷§Æy | w�� dependson theorbital
structure.We have calculatedboth the fundamentalphononfrequenciesof theundoped�÷§Vy | wq� andthe phononfrequenciesacrossBrillouin
zone. The calculationhasbeenperformedin the framework of the interionic pair potentialsandshell model. In the pair potentialmodelwe
explicitly includeJT term. As theresultof comparisonthecalculationsresultwith differentexperimentsthemostintenseRamanlinesof ß Ù and
Ü � Ù symmetryareactive in theJT effect. We have calculatedthedependenceof theRamanactive phononsfrequencieson JT constantvalue.We
believe thatourcalculationscouldbetransferredonotherlow dopedorthorhombicmanganites.Theresearchwasmadepossiblein partby Award
N REC005of theCRDFandMinistry of Eductionof RU N E00-3.4-277

B-222 Magnetic propertiesand crystal-field excitationsin the Ln � ��· Sr · CoO� � æ (Ln=La, Pr, Ho)
A Podlesnyak��� � , A Mirmelstein

�
, N Golosova

�
, E Mitberg� , I Leonidov � , V Kozhevnikov � , I Sashin� , F Altorfer � , A Furrer� ,� Laboratoryfor NeutronScattering,ETH Zürich& PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland�

Institutefor MetalPhysicsRAS,620219Ekaterinburg GSP-170,Russia� Instituteof SolidStateChemistryRAS,620219Ekaterinburg GSP-145,Russia� JointInstitutefor NuclearResearch,141980Dubna,Moscow region,Russia
Themembersof theLn � �T· Sr· CoO� � Ï e ïøª @ solid solutionhave receivedmuchattentionin recentyearsdueto their uniquemagneticandtransport
propertiesandpossibleapplicationsasoxidationcatalysts,electrodematerialsandoxygenpermeablemembranes.Magneticandstructuralstudies
in the seriesLn � �T· Sr· CoO� � æ (Ln=La, Pr, Ho) have beencarriedout by powder neutrondiffraction. The inelasticneutronscatteringhasbeen
employedto studythecrystalline-electric-field(CEF)interactionin thetitle compounds.We have succeededto reproducetheCEFsplitting using
theextendedpointchargemodelwith screeninglengthastheonly adjustableparameter. Theresultsobtainedallow to relatetheCEFresponsewith
thepeculiaritiesof theoxygendefectstructurein thenonstoichiometriccobaltperovskites.

B-223 Sr substitution effecton Ü ��h/� � � � o�§ h/� , > ��y
| w��

T. Ishigaki� , T. Kudo� ,� Departmentof MaterialsScienceandEngineering,MuroranInstitutefor Technology, Muroran050-8585,Japan
Polycrystallinesamplesof Bi h/� � � � Cah/� , > � ��· Sr· MnO� ( ùØF 
�(Í	 � and


�( ' � ) werestudiedwith neutronpowderdiffractionandmagneticmeasure-
ments. The crystal structureof samplesweremonoclinic in contrastwith orthorhombicfor Bi h/� � � � Cah/� , > � MnO� . Magneticmeasurementfor
ù�F 
�(Ñ	 � sampleshowedtheanti-ferromagneticstate( WK©�0 250K)anda ferromagneticlike behaviour below 100K.Thetemperaturedependence
for theMn-O-Mn bondangleis in goodagreementwith its for magnetisationbelow 100K.

B-224 Spin waves,charge/orbital ordering and antiferr omagnetismof LaSr � Mn � O >
T. Chatterji��� � , G.J.McIntyre� , R. Suryanarayanan� , G. Dhalenne� , A. Revcolevschi� ,� Institut Laue-Langevin, BP156,F-38042GrenobleCedex, France�

Max-Planck-Institutfür PhysikKomplexer Systeme,Noethnizerstrasse38,D-01187Dresden,Germany� LaboratoiredePhisico-Chimie,Universit́e Paris-Sud,91405OrsayCedex, France
Neutronscatteringinvestigationsof thecharge/orbitalandmagneticordering,spincorrelationsandspinwavesof thebilayermanganiteLa� � � B Sr�úµ � B Mn � O>
have beenperformedfor x = 0.4 and0.5. La� � � B Sr�úµ � B Mn � O> shows themaximumcolossalmagnetoresistanceeffect for x = 0.4 closeto the
ferromagneticphasetransitionWKL÷§ 4=4T:���¿ 	 '�_ K. Inelasticneutronscatteringmeasurementshavebeenusedto investigatethemagneticexcitations
of La � � � Sr� � , Mn � O> . Thedispersionof boththeacousticandtheoptic modesalong û 	�
�
 ü and û 
�
�	²ü have beenmeasuredandby usinga effective
localisedspin model the completesetof exchangeinteractionshasbeendetermined.The stronganisotropy in the exchangeinteractionssug-
geststhatLa � � � Sr� � , Mn � O> canbeconsideredasa quasitwo-dimensionalferromagnetconsistingof weaklycoupledferromagneticbilayers.The
charge/orbitalorderingof the50%hole-dopedbilayermanganiteLaSr� Mn � O> hasbeendeterminedby meansof X-ray andneutrondiffractionon
a singlecrystal.Thetemperaturevariationof thesuperlatticereflectionscorrespondingto thepropagationvector ÕÖ F�8ôY �� ± �� ±{
 < indicatesthede-
velopmentof acoupledcharge/orbitalorderingbelow W LOý 0 '�' � K whichstartsmeltingataboutthesametemperatureatwhichantiferromagnetic
ordering( WK©�0 	�H]


K), detectedby neutrondiffraction,setsin.

B-225 Neutron diffraction magneticscattering in orderedand disorderedSr � FeMoO%
D. Sánchez-Soria� , J.A.Alonso� , M. Garćıa-Herńandez� , M.J. Mart́ınez-Lope� , J.L.Mart́ınez� , A. Mellergard

�
,� InstitutodeCienciadeMaterialesdeMadrid,CSIC,Cantoblanco,E-28049Madrid,Spain�

NFL-Studsvik,UppsalaUniversity, S-61182Nykoping,Sweden
Theinterestingmagnetotransportpropertiesof thedoubleperovskiteSr� FeMoO% have beenshown to bestronglyinfluencedby cationicanti-site
disorder, althoughthe real effect in theelectronicpropertiesof the systemis subjectto controversy. We have performedtemperaturedependent
neutronpowderdiffractionin two Sr� FeMoO% sampleswith a very differentdegreeof cationicorder, 70%for thecalledorderedsampleand18%
for thedisordered. AlthoughX-Ray diffractionandmagneticmeasurementsshow cleardifferencesbetweenbothsamples,that is, absenceof low
anglesuperstructurepeak,lower Ms andsmootherdecayof the magnetizationaroundthe FM transitiontemperaturein the disorderedsample,
the neutronsignalsaresurprisinglysimilar. We proposethat this unexpectedstrongmagneticscatteringin the disorderedsamplearisesfrom
antiferromagneticallyorderedFe-richpatchesin which strongAFM Fe�{µ -O-Fe�{µ superexchangeinteractionsarepromoted,beingthelong range
coherenceof this AFM structuremaintainedby Fe-O-MoAFM interactions.
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B-226 Long scalephaseseparationversushomogeneousmagneticstatein (La � �T· Pr · ) h/� > Cah/� � MnO �
V Pomjakushin� , A Balagurov � , V Aksenov � , PFischer

�
, L Keller

�
, D Sheptyakov

�
, O Gorbenko� , A Kaul� , N Babushkina� ,� FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,141980,Dubna,Moscow region,Russia�

Laboratoryfor NeutronScattering,ETH ZurichandPaulScherrerInstitute,CH-5232Villigen PSI,Switzerland� ChemistryDepartment,Moscow StateUniversity, Moscow, Russia� RSCKurchatov Institute, Kurchatov sq.1,123182,Moscow, Russia
Themagneticstructureof theseries( �÷§�� ��· s�: · < h/� > o�§ h/� ��y | w�� for y from 0.5 to 1.0 (including � % O/ � , O isotopesubstitution)hasbeenstudied
by neutronpowderdiffractionin thetemperaturerangefrom 10 to 293K andin externalmagneticfieldsperpendicularto thescatteringplaneup
to 4 Teslaat DMC/SINQ (Villigen). We show that thephasediagramhasa borderregion of concentrationsbetweeny=0.6andy=0.8separating
thehomogeneousFM metallicandcantedAFM (pseudoCE-type)insulatingstates.In this region the low temperaturemagneticstateis macro-
scopically( ¾ 	�
�
]


Å) incoherentlyspatiallyseparatedinto AFM anFM phases.TheFM phasehasasmallnon-collinearityof C-type,presumably
dueto interfacesto the AF-phase.The macroscopicalclusterscanbe inducedby disorderon the carriershoppingamplitudecausedby natural
dispersionof theA-cationradiusnearthemetal-insulatortransitionaroundy=0.7.

B-227 Chargeand spin configurations in Pr � � B CaB MnO � and Pr � � B Sr B MnO � ( ¿aF 
�( ��Y 
�( H � )
Z. Jirak� , C. Martin

�
, M. Hervieu

�
, J.Hejtmanek� ,� Instituteof PhysicsASCR,Na Slovance2, 18221Prague8, CzechRepublic�

LaboratoireCRISMAT, ISMRA, Bd duMarechalJuin,14050Caen,France
The mixed valenceperovskite manganitesexhibit very rich structuraland magneticphasediagrams. Apart of a dependenceon the actual
Mn �{µ /Mn �{µ ratio thereareotherfactorswhich influencethe characterof manganeseeÙ electronsandresultingcrystalstates,suchasaverage
sizeof largecationsandtheir sizevariance.Thepresentreportsummarizesthehigh resolutionneutrondiffraction results,completedwith elec-
tron microscopy andphysicalmeasurements,for two analogouspraseodymiummanganitessubstitutedwith smallercalciumandlargerstrontium
cations,respectively. The crystalandmagneticstructuresdeterminedarediscussedin relationto the eÙ electronlocalization(including various
kindsof thelong rangechargeordering),theelectronitinerancy in clustersandthemetalliceÙ stateswith differentdegreeof orbital polarization.

B-228 Structural evidenceagainstchargeordering in Pr � � B CaB MnO � ( ¿a0 
�( � ) perovskites
M. A. Daoud-Aladine� , J.Rodriguez-Carvajal� , L. Pinsard-Gaudart

�
, M.T. Fernandez-Diaz� , A. Revcolevschi

�
,� LaboratoireLeonBrillouin, CEA-CNRSSaclay,91191Gif surYvette�

Institut LaueLangevin, 38042Grenoble� LaboratoiredePhysico-Chimiedel EtatSolide,UniversiteParisSud,Bat. 414,91405Orsay
The structuralmodelobtainedfrom unconstrainedstructurerefinementof the neutrondiffraction datacollectedin the paramagneticphaseof a
Prh/� % Cah/� � MnO� singlecrystalbelow the structuralphasetransitionat T LKý contradictsthe expectedonefrom the charge andorbital ordering
picture. Themodulatedlattice distortionreflectsratherthe trappingandthespatialorderingof magneticbi-polarons(MBP) spreadingover two
Mn sites,suggestingthe MBP are the new paramagneticunits with a doubledeffective paramagneticmoment. The CE-typemagneticground
stateis alternatively viewedastheantiferromagneticorderingof theseMBP. SincetheMn valencestate,investigatedby theXANES local probe,
have beenconfirmedto bemixedatall temperaturesin anotherpowdersampleof Pr�úþ � Ca�úþ � MnO� , our resultsgive clearevidenceagainstcharge
orderingin half dopedmanganites.At last,compositionfluctuationsarelikely to occurin ourfloating-zonegrown singlecrystalssincesynchrotron
X-ray powderdiffractionrevealsthatthesinglephasedcrushedcrystalat RT splitsinto threemacroscopicphasesbelow T LOý .
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B-229 Orbital, Chargeand Spin Ordering in Bi � � B CaB Mn w�� (x - 0.5): Implications for PhaseSegregation
A.Llobet Megias��� � , J.L.Garćıa-Muñoz� , C. Frontera� , C. Ritter� , M. Respaud� , J.M.Broto� , M.J. Mart́ınez-Lope� , M.A.G. Aranda% ,� Institut deCiènciadeMaterialesdeBarcelona,C.S.I.C.Spain�

Los AlamosNationalLab,LosAlamos,New Mexico 87545,USA� InstituteLaueLangevin,Grenoble,France� SNCMPandLPMC, INSA, Complexe scientifiquedeRangueil,Toulouse,31077France� InstitutodeCiènciadeMaterialesdeMadrid,C.S.I.C.,Spain
% DepartamentodeQúımicaInorgánica,Cristalograf́ıa y Mineraloǵıa,U. deMálaga,Spain
The tendency toward the formationof charge inhomogeneitiesin manganitesandother transitionmetaloxidesis stimulatingconsiderableex-
perimentalandtheoreticalresearch.Thepresenceof latticepolarons,disorderedor forming orderedstripesis intimately relatedto the transport
propertiesof thesematerials. The strongrelationshipbetweenCMR andphaseseparationmakesnanoscopicandmacroscopicphasesegrega-
tion a currenthot topic that deservesmuchattention.We have investigated(i) charge/orbital-orderingand(ii) phasesegregationphenomenain
Ü � � � B o�§ B y | wq� (0.5¦ x ¦ 1) usinghigh-resolutionneutron(NPD),ultra-highresolutionsynchrotron(SXRD) powderdiffractionandmagneto-
transporttechniques.Wefocusonthelow temperaturephasesegregationphenomenaobservedin thisportionof thephasediagram,thepercolative
natureof themetal-insulatortransitionsandCMR effects.Thevery preciseresultsshow that thepresenceof tiny compositionalfluctuationsis at
theorigin of themacroscopicphasesegregationfor x - 0.75.Our studyproposesa revisionof thesingle-phaseconceptreferredto theseoxides.

B-230 Neutron scatteringstudiesfor the field-inducedordered stateof TbB � C �
K. Kaneko � , S.Katano

�
, M. Matsuda

�
, K. Ohoyama� , H. Onodera� , Y. Yamaguchi� ,� Institutefor MaterialsResearch,TohokuUniversity, Sendai980-8577,Japan�

AdvancedScienceResearchCenter, JAERI, Tokai319-1195,Japan
TbB� C� which is isostructuralwith theantiferroquadrupolar(AFQ) orderingmaterialsDyB � C� andHoB� C� exhibitsnoAFQ orderunderi�F 


.
However, from detailedmagnetizationmeasurements,it is presumedthatanAFQ orderis realizedin TbB� C� under i¬- 


. To confirmthefield-
inducedAFQ order, neutrondiffractionexperimentson Tb ��� B � C� werecarriedout underfieldsup to 10 T. Theresultsindicatethatthemagnetic
structureof TbB� C� under i¹F 
�( � T is basicallythesameasthoseof thegroundstateof DyB � C� andHoB� C� wheretheAFQ andAFM order
coexist. Therefore,we supposethata field-inducedAFQ orderis realizedin TbB� C� .
B-231 Spin Fluctuations in Half-Doped 2D Mn and Co Oxides
K. Nakajima� , T. Sawada� , T. Iihama

�
, H. Yoshizawa� , K. Kakurai� , Y. Endoh� ,� NeutronScatteringLaboratory, Institutefor Solid StatePhysics,Universityof Tokyo�

Departmentof Physics,TohokuUniversity� AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute� Institutefor MaterialsResearch,TohokuUniversity
Wehavestudiedthemagneticexcitationsin hole-dopedLah/� % Sr� � � MnO� andLa� CoO� � � � by meansof theinelasticneutronscatteringexperiments.
In half-dopedmanganitesandcobaltates,distinctchargeorderedphasesareobserved, in which Mn �{µ andMn �{µ , or Co

� µ andCo�{µ areordered
in the checkerboardarrangementin the 2D plane. In Lah/� % Sr� � � MnO� , well-definedantiferromagneticspin-wave excitationsareobserved at a
low-energy region. The spin-waveshave a 2D nature,which is sameasthosein non-dopedLa 2-1-4 systems.The intensityof the excitations
rapidly decreasesat a high-energy region, ÿxp°- 6 meV, asobserved in charge orderedphasesof La� NiO � . We alsomeasuredthe spin-wave
excitationsin oxygendopedLa� CoO� � � � . The obtainedresultswill be comparedwith thosefrom non-dopedsystems,hole-dopedcupratesand
nickelates.

B-232 Study of the magneticstructur esin La h/� � Pr h/� % Cah/� � MnO � by meansof neutron diffraction.
V. Naish� , T. Novoselova� , A. Pirogov � ,� Institutefor MetalPhysics,S.KovalevskayaStr.18,Ekaterinburg GSP-170,Russia
Theweak-dopedantiferromagneticmanganitesareknown to show suchvery unusualphenomenaasa chargeandanorbital orderingin addition
to a magneticordering. In this paperwe organizethecorrecttasksettingin theneutrondiffractionpatternsdecodingin orderto get thereliable
informationaboutthe magneticstructuresof the manganites.The completesetof the antiferromagneticstructuresobtainedover eitheroneor
anotherirreduciblerepresentationsof thesymmetrygrouparegiven. It hasbeenappliedto thedecodingof theneutronpowder diffraction data
takenon(Lah/� � Prh/� % )Cah/� � MnO� atdifferenttemperaturesby theRietveldmethod(GSASprogram[1]). Wehaveto admitthatourresultsappeared
to be quite different from the literaturedata[2,3]. [1] LarsonA.C., GSAS,(1994)Copyright, The Regentsof the University of California. [2]
Martin C. , Phys.Rev.B (2000)Vol.62,No.10:6442[3] Balagurov A.M., Phys.Rev.B (1999)Vol.60,383

B-233 Probing the Local Structur eof DopedManganitesusing the Atomic Pair Distrib ution Function.
Th. Proffen� , S.J.L.Billinge

�
,� Los AlamosNationalLaboratory, LANSCE-12,MS H805,Los Alamos,NM 87545,USA�

Departmentof PhysicsandAstronomy, MichiganStateUniversity, EastLansing,MI 48824-1116,USA
Theelectronicandmagneticpropertiesof the manganiteLa � � B CaB MnO� arethesubjectof extensive study. In the dopingrangebetween¿vF
�(Í	 H

and ¿�F 
�( � thesematerialsshow a metal-to-insulator(MI) transitiontransformingfrom a ferromagneticmetal (FM) at low temperature
to a paramagneticinsulator(PI). For thesehigh-T� materialsno macroscopicinhomogeneitiesareobserved ase.g. for the low-T � manganite
Pr� � B CaB MnO� . We have usedatomicpair distribution function (PDF) analysisbasedon neutronpowder diffraction datato investigatelocal
structurefor doping ¿[F 
�( ' � asa functionof temperature.We canprobethechargedistribution of thesampleusingthePDF by searchingfor
evidenceof Jahn-Teller (JT) distortedoctahedraimplying thepresenceon Mn �{µ ions.A two phasemodelbasedon thelocal structuresof theFM
andPI phaseswasusedto refinetheexperimentalPDFsquantitatively. Weobserve theco-existanceof bothphasesover awide temperaturerange:
A small fractionof thelocalizedJT phase(PI) is presentat the lowesttemperature( WPF 	�
�º

), whereasat roomtemperatureonly nearlyhalf of
thesamplehasremainedin thedelocalized(FM) phase.

B-234 Evidencefor a Dynamic Jahn-Teller Effect in PrO �
C.H. Gardiner� , A.T. Boothroyd � , S.J.S.Lister� , P. Santini� , B.D. Rainford

�
, L.D. Noailles� , D.B. Currie� , R.S.Eccleston� , R.I. Bewley � ,
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� Departmentof Physics,Universityof Oxford,Oxford,OX1 3PU,UnitedKingdom�
Departmentof Physics,Universityof Southampton,Southampton,SO171BJ,UnitedKingdom� InorganicChemistryLaboratory, Universityof Oxford,Oxford,OX1 3QR,UnitedKingdom� Departmentof Chemistry, Universityof Southampton,Southampton,SO171BJ,UnitedKingdom� ISIS Facility, RutherfordAppletonLaboratory, Chilton,Didcot,OX11 0QX, UnitedKingdom

Recentneutronscatteringresearchinto the propertiesof PrO� hasproducedunusualresultswhich aresuggestive of a strongmagneto-elastic
couplingbetweenphononmodesandcrystalfield states[1,2]. This leadsto a dynamicJahn-Teller effect in the groundstateanda boundstate
betweena phononanda crystalfield excitation. Measurementsof themagneticexcitationspectrumof PrO� over theenergy range0–1200meV
show broadfeaturesaswell ascrystal field excitationscharacteristicof a Pr�{µ ion. The orderedmagneticmomentof the Pr�{µ ion hasbeen
measuredin a singlecrystal,and found to be anomalouslysmall, in agreementwith measurementsmadeon polycrystallinesamples[2]. The
reductionof theorderedmomentfrom thatexpectedin a cubiccrystalfield andthebroadfeaturesin theexcitationspectrumcanbereproduced
qualitatively by amodelbasedonmagneto-elasticcoupling.[1] A.T. Boothroyd etal Phys.Rev. Lett. 86, 2082(2001)[2] S.Kernetal, SolidState
Communications49, 295(1984)

B-235 PhaseSeparationfr om Competing Orbital and Magnetic Degreesof Freedom
D. N. Argyriou� , U. Ruett� , C. Adams

�
, J.Gardner� , J.Mitchell � , P.G.Radaelli,� ArgonneNationalLaboratry, Argonne,IL, 60439,USA�

ReactorRadiationDivision,NationalInstituteof StandardsandTechnology, Gaithersburg, Maryland20899,USA� NPMR,ChalkRiverLaboratories,ChalkRiver, ON, KOJ1JO,Canada.� RutherfordAppletonLaboratory, Chilton,Didcot,OxonOx110QX, UK
We observe experimentallythat competingorbital andmagneticdegreesof freedomleadto long rangephaseseparationin the manganiteper-
ovskites. Examplesof this competitionandphaseseparationarefoundboth in layeredperovskitessuchasLaSr� Mn � O> andthree-dimensional
materialssuchasPrh/� > Cah/� � MnO� . NeutronandX-ray diffusescatteringmeasurementsshow that in bothcasesshortrangeCE-typechargeand
orbitalorderingcorrelationsareobservedat300Kandwith decreasingtemperaturelongrangeorderdevelops.Thestabilityof theCE-typephaseis
challengedby magneticdegreesof freedom,with theeffect of eithermeltingtheCE-typephasein thecaseof LaSr� Mn � O> , or producinga mixed
phasegroundstatein Prh/� > Cah/� � MnO� . Indeeddiffusescatteringmeasurementssuggestthat theonsetor meltingof theCE-typephaseis akin to
anorbital order-disordertransition.Our observationsareconsistentwith recenttwo-orbitalMonteCarlosimulationsof manganiteswherephase
separationis predictedcloseto ferromagnetic-metallicgroundstates.Indeedthis proximity is seenclearly in Prh/� > Cah/� � MnO� whereapplication
of a magneticfield at low temperaturesleadsto a ferromagneticmetallicstate.

B-236 La � � � Sr h/� � NiO � Charge-Ordered Phase:Structur eand GPDOS.
A. E. Nikiforov � , V. A. Smorkalov � , A. Yu. Zaharov � ,� UralsStateUniversity, Leninav.51,620083Ekaterinburg, Russia
Thecomputersimulationof charge-ordering(CO) phenomenonin La � � � Srh/� � NiO � hasbeencarriedout. Themicroscopicmechanismresponsible
for the CO phasestabilizationwererevealedandGPDOSwaspredicted.The CO statewasassociatedwith holesarrangementover Ni sitesin
chess-boardmannerwithin �*� w � layers. The calculationswereperformedwithin the framework of pair potentialapproachandshell model.
Harmonicapproximationwasusedfor thedynamicsinvestigation.Totalcrystalenergy minimizationyieldedthatCOphaseis stableandhaslower
energy thanHTT one,andthatduringHTT to CO transitionstructurerelaxationgivesmoreenergy gainthanholeredistribution. It turnedout that
main interreactiondecreasingcrystalenergy is CoulomboneNi �{µ -O

� �ì @ Ä @ ï which causesbreathingphononcreation.CalculatedGPDOSshows a
goodquality agreementwith experimentalone.So,in bothcasesthedoubletsplitting of oneline in CO phaseis observed. We concludethat it is
owing to p Ù or p�� oxigenvibrationmodedegeneracy vanishes.
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B-237 Crystal-lattice modulation and phononanomaly associatedwith strongp-f mixing effectof CeSb
K. Iwasa� , A. Hannan� , M. Kohgi� , M. Braden

� � � , J.-M. Mignot� , H. Kitazawa� , T. Suzuki�� Departmentof Physics,Facultyof Science,Tokyo MetropolitanUniversity, Hachioji,Tokyo 192-0397,Japan�
ForschungszentrumKarlsruhe,Institut für NuklearFestk̈orperphysik,Postfach3640,D-76021Karlsruhe,Germany� LaboratoireL’eonBrillouin, 91191Gif surYvettecedex (France)� NationalResearchInstitutefor Metals,Tsukuba,Ibaraki305-0047,Japan� TsukubaInstituteof ScienceandTechnology, Tsukuba,Ibaraki300-0819,Japan

CeSbshows variousmagneticstructureswith sequencesof two kindsof Ce�{µ -ion layers.Therespective layersarecomposedof paramagneticCe
ionswith crystal-fieldgroundstateof

�
> andferromagneticallyalignedCe ionswith almostfully polarizedmagnetic-momentvaluesof

' 6 ? � .
Theorigin of theformationof theferromagneticlayershasbeenattributedto thestrongp-f mixing effect. Thepresentpaperreportstheunusual
crystal-latticepropertiesassociatedwith the p-f mixing effect in CeSb. We observed X-ray satellitereflectionsbelow WO? © F 	 H�}*º

. Since
the4f-electronorbital of thepolarizedCeion is ratheranisotropiccomparedto the

�
> one,theresultis interpretedby modulationsof inter-layer

spacingand4f-electronorbitalstate.By inelasticneutronscattering,wefoundananomalousphononmodeappearingonly in theorderedphases.It
exhibits a local-modecharacterwith theatomicdisplacementwithin thep-f mixing plane.This phenomenamaybeexplainedby phonon-induced
electronictransitionbetweenthepolarizedCe-ionstateandtheexcitedstates.

B-238 Structur eand Magnetic Ordering in La h/� � Sr � � � MnO �
P. Reutler��� � � � , O. Friedt� , B. Büchner� , A. Revcolevshi

�
, M. Braden�/� � ,� II. Physik.Insititut, Universiẗat zuKöln, D-50937K”oln�

LaboratoiredePhysico-Chimiedel’Etat Solide,Universit́e deParis-Sud,F-91405OrsayCedex� II. Physik.Insititut, RWTH Aachen,D-52056Aachen� LaboratoireLéonBrillouin, CEA/CNRS,F-91191Gif-sur-YvetteCedex� ForschungszentrumKarlsruhe,IFP, Postfach3640,D-76021Karlsruhe
The layeredmanganiteLah/� � Sr� � � MnO� exhibits a charge order below WKLKý =217K and AFM orderingbelow W © =110K being reflectedin a
respectively doubledandquadrupledunit cell. We have madea detailedneutronstructureanalyseson single-crystallinesamplesat temperatures
of 25K ( o�w andMagneticorder),130K (only o�w ), andambienttemperatureincludinga determinationof Debye-Waller factors.Only veryweak
intensitiesof superlatticereflections(e.g. I(1.5,1.5,2)/I(006)=

	�
 � � ) wereobserved,sothatthecompletestaticorderingof valencestatesof Mn �{µ
andMn �{µ alongthe [110] directionis a picturenot applicableasit is in strongdisagreementto a bondlengthanalysis.Furthermorewe have
observedadditionallyto the3 dimensionallow temperatureAFM orderinga strongdiffusescatteringcontribution of themagnetism.

B-239 Relation Betweenthe Magnetic Resonanceand the Low-Temperature Spectral Function in the High-TemperatureSuperconduc-
tors
J.Mesot� , M. Boehm��� � , N. Metoki� , A. Hiess

�
, J.C. Campuzano� , K. Kadowaki� ,� Laboratoryfor NeutronScattering,PaulScherrerInstitute,CH-5232Villigen, Switzerland.�

Institut LaueLangevin, BP 156,F-38042Grenoble,Cedex, France.� AdvancedScienceRes.Center, JapanAtomic Energy Res.Inst.,Tokai, Ibaraki319-1195,Japan.� Departmentof Physics,Universityof Illinois at Chicago,Chicago,IL 60607,USA.� Instituteof MaterialsScience,Universityof Tsukuba,Ibaraki305,Japan.
We show that, in the high-temperaturesuperconductorsYBCO andBi2212, the magneticresonancemeasuredby inelasticneutronscatteringis
connectedto the peak-dip-humpstructureof the singleparticlespectralfunction obtainedfrom angleresolved photoemission(ARPES)experi-
ments.In particular, we find that theenergy of thecollective modeinferredfrom ARPESmatchesthatof the resonance.We alsoshow that this
relationtogetherwith thewavevectorof theresonanceimpliestheabsenceof bilayersplitting in theelectronicdispersion.

B-240 Polaron life-time in La h/� > � Cah/� � � MnO �
N Wakabayashi� , PDai

�
, J Fernandez-Baca

�
, Y Tomioka� , Y Tokura�/� � ,� Departmentof Physics,KeioUniversity�

Solid StateDivision,OakRidgeNationalLaboratory� JointResearchCenterfor Atom Technology(JRCAT)� Departmentof AppliedPhysics,Universityof Tokyo
As part of continuedeffort to accuratelycharacterizethe natureof the polaronin perovskite manganeseoxides,quasielasticneutronscattering
measurementswereperformedon a singlecrystalsampleof Lah/� > � Cah/� � � MnO� . Energy scansat thewavevectorfor theshort-rangecorrelation
peakin the paramagneticinsulatorphaseshow that the line widths areresolutionlimited at all temperatures.In contrast,the line width of the
diffusepartof thescatteringdueto uncorrelatedpolaronswasfoundto bemuchlargerandto increaserapidly asthe temperaturewasincreased.
The width is as large as4meV (FWHM) andof the sameorderof magnitudeasthat of magneticscattering.This result is interpretedto show
that thedecreasein theresitivity is closelyrelatedto thedecreasein the life-time of uncorrelatedpolaronsasthe temperatureis increasedin the
insulatorphase.
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B-241 Magnetic diffuse scattering in a bilayer manganiteLa � � � B Sr �úµ � B Mn � O >
M Kubota� , Y Oohara� , H Yoshizawa� , H Fujioka

�
, K Hirota

�
, Y Moritomo� , Y Endoh� ,� NeutronScatteringLaboratory, I. S.S.P., Universityof Tokyo, Tokai, Ibaraki,319-1106�

CREST, Departmentof Physics,TohokuUniversity, Aoba-ku,Sendai,980-8578� PRESTO andCIRSE,Nagoya University, Nagoya,464-8601� CREST, Institutefor MaterialsResearch,TohokuUniversity, Aoba-ku,Sendai980-8577
In La� � � B Sr�úµ � B Mn � O> samplewith ¿»F 
�( I � , anantiferromagnetic(AFM) correlationgeneratesthediffusesignalalongc with theperiodof
1/� ¡ for W L ¦¸W ¦¸WK© ( � ¡ ; thedistanceof Mn ionswithin a bilayeralongc). Below W L , however, theperiodof a diffusesignalchangesdue
to the appearanceof a cantedAFM structurewith a cantingangle ��� @�Â ª of 63.7 & . On the otherhand,the diffusesignalwith the cantedAFM
structureis almostinvisible for x=0.40,which is reasonableconsideringa small � � @�Â ª of 6.3& . Theseresultsindicatea phaseseparationdoesnot
occurbetweena FM andanAFM spincorrelationsalongc.

B-242 Spin Order and Orbital Degreesof Freedomin YVO � and LaVO �
C. Ulrich � , G. Khaliullin � , H. He� , M. Ohl

� � � , A. Ivanov
�
, Y Taguchi� , Y. Tokura� , B. Keimer� ,� Max-Planck-InstitutFKF, 70569Stuttgart,Germany�

Institut Laue-Langevin, 38042Grenoble,France� ForschungszentrumJülich, 52425Jülich, Germany� Departmentof AppliedPhysics,Universityof Tokyo, Japan
Transitionmetaloxideswith theperovskitestructuredisplaya largevarietyof unusualpropertiessuchashigh temperaturesuperconductivity or
colossalmagnetoresistance.YVO� is of particularinterestbecauseit undergoesreversiblesignchangesin themagnetisationwith temperature.In
orderto determinethespindynamicsantheorbital degreesof freedomin theMott-HubbardinsulatorsYVO� andLaVO� , we have studiedtheir
spinwave dispersionrelationsby singlecrystalinelasticneutronscattering(INS). YVO� hastwo magneticphase,a C-typephasebetween114K
and78 K anda G-typephaseat low temperatures.Or INS resultsindicatethat thehigh temperaturemagneticphasehasanunusualgroundstate,
analogousto thesituationin LaTiO � , whereno orbital orderingis observed. This underlinesthatthequantummechanicalprocessesrelatedto the
spinandorbital degreesof freedomaremuchmorecomplicated.In thelow temperaturephaseof YVO� andin LaVO� (C-type)on theotherside
theVO% octahedraaredistortedandtheorbitalsarelockedto thelattice.

B-243 PhononDensityof Statesin LaMnO � dopedwith Ca nd Sr.
A. Ivanov � , Ya. Mukovskii

�
, D. Shuliat́ev

�
, A. Arsenov

�
,� Institut Laue-Langevin, 38042Grenoble,France�

Moscow StateSteelandAlloys Institute,117936Moscow, Russia
Phonondensitiesof statein La � � B A B MnO� (A = Sr,Ca, x=0, 0.3) CMR compoundshave beenmeasuredusing neutroninelasticscattering
technique.High-frequency dynamicsis characterisedby thepronouncedbandsof oxygenvibrationsin theundopedandSr-dopedcompounds.It
wasfoundthattheshapeof thephononspectrumof theCa-dopedsamplesdiffersremarkablyfrom thespectrumof Sr-dopedsamples.Theshape
of thespectralfunctionsin both systemsdoesnot changeappreciablygoing throughthephasetransitions.Certainchangesareregisteredin the
spectrumof the Ca-dopedsystemwhenmagneticfield is appliedto the powder sample. It is suggestedthat the observed differencescould be
relatedto thedifferentoxygenisotopeeffect in theseCMR compounds.

B-244 Anomalouslyhigh orbital ordering temperature in ��� h/� �	��
 h/� �
������� : ^=~ �
lone pair effect.

C. Frontera� , A. Llobet��� � , C. Ritter� , M. Respaud� , J.Vanacken� , M. A. G. Aranda% , J.L. Garćıa-Muñoz� ,� ICMAB-CSIC, Bellaterra,Spain�
Los AlamosNationalLaboratory, LosAlamos,New Mexico, USA� Institut Laue-Langevin, Grenoble,France� L.N.C.M.P. andL.P.M.C., INSA, Toulouse,France� LVSM, KU Leuven,Leuven,Belgium

% Dep.Qúım. Inorg.,U deMálaga,Málaga,Spain
We presenta studyof thestructuralandmagneticpropertiesof 8lÜ � ± mÔ:=<�y | w�� in the temperatureinterval

I�( ' Y H]
]
�º
. Basedon neutronand

synchrotronX-ray measurementswe have found that Ü ��h/� ��mÔ: h/� ��y | w�� presentsOO/COyet at room temperature[1]. The superlatticepeaks
associatedwith this OO/COpersistup to thesurprisinglyhigh temperatureWKLKý�0Ê� 
�
]º [2]; morethan

� � 
]º above thetemperaturepredicted
by thebandwidthtuning mechanismfor its Mn-O-Mn bondbending.A detailedstructuralandmagneticstudyis presentedbothconfirmingthe
presenceof charge-orderingandremarkabledifferenceswith respectto rareearth-basedhalf-dopedmanganites[3].A new mechanismfavoring
orbital/chargeorderingis proposedbasedonthelone-pairof

^�~ �
electronsof Ü � �{µ . [1]C. Fronteraetal. J.of Phys.:Cond.Matt. 13, 1071(2001).

[2]J.L. Garćia-Muñozet al. Phys.Rev. B 63, 064415(2001).[3]C. Fronteraetal. Phys.Rev. B (in press).
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B-245 Manganitesdopedwith Sr (x=0.1and x=0.125): two stepsbefore the metallic and ferr omagnetictransition.
F. Moussa� , M Hennion� , P. Reutler

� � �/� � , J.Rodriguez-Carvajal� , F. Wang� , L. Pinsard
�
, B. Büchner� ,� LaboratoireLéonBrillouin, CESaclay, F-91191Gif-sur-YvetteCedex, France�

LaboratoiredePhysico-Chimiedel’ EtatSolide,Univ. Paris-SudF-91405OrsayCedex, France� II. PhysikInstitut,Universiẗat zuKöln, D-50937,Germany� II. PhysikInstitut,RWTH Aachen,D-52056Aachen,Germany
Phononandspinwave dispersioncurveshave beenmeasuredin Lah/� È Srh/� � MnO� andin Lah/� , > � Srh/� � � � MnO� . Lah/� È Srh/� � MnO� is anexampleof
anAF cantedstatewith interactive F inhomogeneities.Fromthetwo measuredanisotropicspinwave branches,a F andanAF exchangeintegrals
have beendeterminedtogetherwith ananisotropiccouplingrelatedto theF inhomogeneitiesrevealedby thediffusescattering.Thephononsare
nearlyisotropic. They lie in thesamerangeof energy asthemagnonswhich propagatein theF basalplane. Lah/� , > � Srh/� � � � MnO� exhibits a JT
transitionat 290K, a ferromagnetictransitionat 175K with anupturnof theresistivity anda reentrantstructuraltransitionat159K with againan
insulatingbehaviour. This transitionis shown to bedrivenby thesofteningof theTA modeat thepoint whereBraggpeaksgrow. This transition
revealsalsoastrongmagnon- phononcouplingspeciallyat thezoneboundaries.Theneutronscatteringresultscanbringsomelight on thenature
of this still debatedinsulatingF state.

B-246 Neutron and X-ray Critical Scattering fr om NaV � O �
Y. Fujii � , N. Aso� , K. Ohwada� , K. Katsuki� , N. Takesue� , M. Nishi � , K. Kakurai� , H. Nakao

�
, T. Yosihama� , M. Isobe� , Y. Ueda� ,� NeutronScatteringLab., ISSP, Univ. of Tokyo, 106-1Shirakata,Tokai,Ibaraki319-1106,Japan�

PhotonFactory, KEK, 1-1 Oho,Tsukuba,Ibaraki305-0801,Japan� Adv. Sci. Res.Center, JAERI, Tokai, Ibaraki319-1195,Japan� Mater. Design& Character. Lab., ISSP, Univ. of Tokyo, 5-1-5Kashiwanoha,Kashiwa,Chiba277-8581,Japan
A quarter-filled spin laddercompoundNaV� O� undergoesa novel phasetransitionat T � =35K at ambientpressureassociatedwith latticedimer-
ization[1] and charge-orderingbetweenV �{µ (S=1/2) and V ��µ (S=0) both modulatedwith q=(1/2,1/2,1/4)[2]as well as spin-gapformation at
q=(1,1/2,0)[3].We observed a strongx-ray critical scatteringresultingfrom fluctuationof the latticedimerizationnearT � [4]. In orderto study
dynamicalbehavior of thelatticesystemin thiscompound,wehavecarriedinelasticneutronscatteringexperimentswith atriple-axisspectrometer,
that is, measurementof energy spectrumof critical scattering. It hasbeenrevealedthat sucha critical scatteringdoesn’t result from any soft
phononbut hasa relaxationtype responsein energy, presumablyexpressedby a Lorentianalthoughstrongincoherentscatteringfrom V atoms
blocksinformationneartheenergy zeroregion. Basedon theobserved time-spacecorrelation,we discussa phasetransitionmechanismof this
spin-charge-latticecoupledsystemof NaV� O� . [1] Y. Fujii et al., JPSJ66 (1997)326. [2] H. Nakaoet al., PRL 85 (2000)4349. [3] T. Yosihama
et al., JPCS60 (1999)1099.[4] H. Nakaoetal.,PhysicaB241-243(1998)534.
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B-247 Neutron beamline with triple axisspectrometer, powder diffractometer anda surfacemachineusinga toroidally bent asymmetric
crystal monochromator
V Siruguri� , P. D. Babu � , A. V. Pimpale

�
, P. S.Goyal � , B. A. Dasannacharya

�
,� IUC-DAEF, MumbaiCentre,R-5 Shed,BARC, Mumbai400085,India�

IUC-DAEF, IndoreCentre,UniversityCampus,Khandwa Road,Indore452017,India
A new beamline with threestationsin tandem- a triple axisspectrometer(TAS), a powderdiffractometer(PD) anda surfacemachine(SM) - is
underdevelopmentat theDhruva reactor, BARC, Mumbai.MonteCarlo(MC) simulationprogramsaredevelopedfor studyingthepropagationof
neutronsstartingfrom reactorendandprogressingthroughvariousopticalelements- collimators,slits,monochromatorcrystal,sampleandfinally
reachingthedetector. Theprogramsfor thePD arevalidatedby applyingto anexisting beamline usinga planecrystalmonochromatorandthen
usedto designthe new high intensitybeamline usinga toroidally bentasymmetriccrystalmonochromator[1]. Simulationresultsshow that a
perfectbentcrystalmonochromatorbasedPD providesanalmostconstantresolutionof 0.5deg (FWHM) over a wide scatteringanglerange10 -
120deg for detectorangularresolutionof 0.2deg anda samplesizeof 6 mm dia. Thestatusof thebeamline alongwith ongoingMC simulation
for theTAS andtheSM will bepresented.[1] M. Popovici andW. B. Yelon,J.NeutronResearch3(1995)1.

B-248 The new”BerSANS-PC” software packagefor reductionand tr eatmentof small angleneutron scatteringdata
U. Keiderling��� � ,� TechnicalUniversityDarmstadt,Petersenstrasse23,D-64287Darmstadt,Germany�

Hahn-Meitner-Institut,Glienicker Strasse100,D-14109Berlin, Germany
MeasurementsonSANSinstrumentsaretypically characterizedby alargenumberof samples,shortmeasurementtimesfor theindividualsamples,
anda frequentchangeof visiting scientistgroups.Besidesthis, recentadvantagesin instrumentationhave leadto morefrequentmeasurementsof
kinetic sequencesanda growing interestin analyzingtwo-dimensionalscatteringdata,all requiringspecialsoftwaretoolswhich enabletheusers
to extractphysicallyrelevant informationfrom thescatteringdatawith a minimumof effort. Thenew ”BerSANS-PC”dataprocessingsoftware
packagehasbeendevelopedfor theSANS instrument”V4” at theHahn-Meitner-Institut in Berlin, Germany, to meettheserequirementsandto
supportanefficiently working guestuserservice.Comprisingsomebasicfunctionsof the”BerSANS” programavailableat theHMI in thepast,
thesoftwarepackageis a completelynew developmentfor network-independentuseon localPCswith a full-featuregraphicalinterface.

B-249 Mosaiccrystal algorithm for Monte Carlo
PA Seeger��� � , L L Daemen

�
,� 239LomadelEscolar, Los Alamos,NM 87544,USA�

ManuelLujanJr. NeutronScatteringCenter, LosAlamosNationalLaboratory, Los Alamos,NM 87545,USA
An algorithmis presentedfor calculatingreflectivity, absorption,andscatteringof mosaiccrystalsin MonteCarlosimulationsof neutroninstru-
ments. The algorithmusesmulti-steptransportthroughthe crystalwith an exact solutionof the Darwin equationsat eachstep. It relieson the
kinematicalmodelfor Braggreflection(with parametersadjustedto reproduceexperimentaldata).For computationof thermaleffects(theDebye-
Waller factorandcoherentinelasticscattering),an expansionof the Debyeintegral asa rapidly converging seriesof exponentialtermsis also
presented.Any crystalgeometryandplaneorientationmaybetreated.Thealgorithmhasbeenincorporatedin theNeutronInstrumentSimulation
Package(NISP).

B-251 The useof Multichannel Collimation in Small Angle Neutron Scattering: a Computer Simulation Study
A. N. Falcão, F. M. A. Margaça, F. G. Carvalho,� PhysicsDept.,NuclearandTechnologicalInstitute,E. N. 10,2686-953Sacavém,Portugal
In acomputersimulationstudy, theuseof convergingmultichannelcollimationin asmallangleneutronscatteringarrangementis shown to leadto
improvedperformanceof typical instruments.Theinfluenceof theuseof neutronguides(bothstraightandcurved)to feedtheinstrumentaswell
asthatof guideinterruptions,like thosenecessaryto includevelocity selection,on theoverall performanceof the instrumentarediscussed.The
implementationof variablegeometryis considered,andguidelinesfor theconstructionof variablegeometryXY collimatorsarepresented.

B-252 Monte-Carlo simulationsof the neutron Brillouin spectrometerBRISP
J.-B.Suck� , S.Jahn��� � ,� Instituteof Physics,MaterialsResearchandLiquids,TU Chemnitz,D-09107Chemnitz,Germany�

Institut Laue-Langevin, BP156,F-38042GrenobleCedex 9, France
The thermalneutronBrillouin spectrometerBRISPwill be a new type of instrumentat the ILL usingthe time-of-flight techniqueandis aimed
mainly for investigationsof disorderedmatterandmagneticmaterialsat smallmomentumtransfersandrelatively largeenergy transfers.Within
this dynamicregion transitionsfrom macroscopicto microscopicpropertiesof mattercanbe studied.Monte-Carlosimulationshave beenmade
to determinethepossibleperformanceof theinstrumentwith respectto resolutionandintensity. Theneutronflux at themonochromatorhasbeen
determinedusingthe MCNP codeandanotherprogramwasusedfor the ray-tracingthroughthe instrument. To find the optimal setup,i.e. a
goodresolutionin energy andmomentumtransferat acceptableintensity, differentmonochromatorandcollimatoroptionshave beentested.The
chopperspeedbecomesimportantespeciallyat smalldetectordistancesandhighneutronenergies.

B-253 Monte Carlo Simulation of the cold triple axisspectrometer (PANDA) at the FRM-II
R. Schedler� , M. Rotter� , M. Loewenhaupt� , N.M. Pyka

�
,� Intitute for AppliedPhysics(IAPD), TU Dresden,01062Dresden,Germany�

FRM-II, TechnischeUniversiẗat München,85747Garching,Germany
Thecoldtriple axisspectrometerPANDA will beamongthefirst instrumentsto startoperatingat thenew neutronsource.MonteCarloSimulations
of thespectrometerhave beenperformedin orderto optimizethedesignof theneutronopticsandprovide informationaboutthe featuresof this
new spectrometer(seehttp://www.physik.tu-dresden.de/iapd/index.php3).As a first stepsimulationswereperformedfor theprimaryneutronpath
from thecold sourceto thesample.Theverticalandoptionalhorizontalneutronguides,thevariablehorizontaldiaphragm,optionalcollimators
andthedoublefocusingmonochromatorhavebeenincludedanddifferentconfigurationsof thespectrometerhavebeensimulated.In asecondstep
alsotheotherpartsof thespectrometerhave beenmodelled.Theenergy spectrumof thecold source,the transmissionof thecollimatorsandthe
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reflectivity of thesupermirrorshave beentakeninto account.Thesimulationshave beenperformedfor several incidentenergies.Resultsinclude
theresolutionellipsoid,theflux at thesamplepositionandenergy, divergenceandspatialdistribution of theneutronintensityat several locations
suchasmonochromator, sample,analyseranddetector.

B-254 Designingnew guidesand instruments at the ILL using the McStasMonte-Carlo neutron simulation package
E. Farhi� ,� Institut Laue-Langevin, BP156,38042GrenobleCedex 9, France
With the increasingcomplexity of modernneutronscatteringinstruments,the needfor powerful tools to optimize their geometryandphysical
performances(flux, resolution,divergence,etc.)hasbecomeessential.As theusualanalyticalmethodsreachtheir limit of validity in thedescription
of fine effects,theuseof MonteCarlosimulations,thatcanhandletheselatter, hasbecomewidely spread.TheMcStasprogramwasdeveloped
at RisoeNationalLaboratoryin order to provide neutronscatteringinstrumentscientistswith an efficient andflexible tool for building Monte
Carlosimulationsof guides,neutronopticsandinstruments.To date,theMcStaspackagehasextensively beenusedat theInstitutLaue-Langevin,
Grenoble,France,for variousstudiesincluding cold andthermalguideswith balistic geometry, diffractometers,triple-axis,backscattering,and
time-of-flightspectrometers.

B-255 Simulation of the BackscatteringSpectrometer IN16: How much can be gainedby using the PhaseSpaceTransformation tech-
nique?
M. A. Gonzalez� , B. Frick � ,� Institut Laue- Langevin, BP156,38042GrenobleCedex 9, France
IN16 is a backscatteringspectrometercombininghigh flux andanexcellentresolution.We have studieda possibilityto improve boththeflux and
thedynamicrangeof this instrumentby usingthePhaseSpaceTransformationtechniqueto monochromateawhiteneutronbeam.By usingacrys-
tal mountedonachopperthatmovesperpendicularlyto theaveragescatteringvectorof theincidentneutronsit is possibleto increasesignificantly
thenumberof neutronsin a givenwavelengthbandat theexpenseof worseningtheQ-resolution.In orderto obtainreliableinformationaboutthe
improvementthatcouldbeachievedby applyingthisprincipleto theexisting instrument,wehaveperformedsimulationswith theMcStaspackage
to comparethe flux of IN16 in its presentconfigurationwith that of an hypothethicalIN16B locatedat the endpositionof a straightfocusing
neutronguide.Thesimulationsreproducewell severaltestexperimentsperformedon IN16 andallow usto predictthatagainin flux upto a factor
of 8 canbeexpected.

B-256 A newmethodof Debye-Scherrer pattern integration on 2D detectorsdemonstratedfor the newStructur ePowder Diffractometer
(SPODI)
F. Elf � , R. Gilles

�
, G.R.J.Artus� , S.Roth� ,� MineralogischesInstitutderUniversiẗat Bonn,PoppelsdorferSchloss,53115Bonn,Germany�

FachbereichMaterial-undGeowissenschaften,TU Darmstadt,Petersenstr. 23,64287Darmstadt,Germany� NeueForschungs-Neutronenquelle,TU München,Lichtenbergstr.1, 85747Garching,Germany� PhysikDepartmentE13,TU München,JamesFranckStr. 1, 85747Garching,Germany
Sampleheightandnonparallelismof theprimarybeamareresponsiblefor vertically smearedDebye-Scherrerringsasmeasuredby a 2D detector
(Beseneffekt or umbrellaeffect). It will beshown thatthiseffectcanbereversedby mathematicalalgorithmof deconvolution. Intensityintegration
alongtheelliptic arcsreducesdatato conventional1D diffractionpatternswithout intensitylossandnosignificantpeakbroadeningor asymmetry,
suitablefor Rietveld refinementprograms.Thediffractiondatawereobtainedby MonteCarlosimulations(McStas).

B-257 Performancegainsfor next-generationneutron-scatteringinstruments resulting fr om impr oved supermirr or coatings
Ch Rehm� , M Agamalian� ,� SpallationNeutronSourceProject/ OakRidgeNationalLaboratory
Next-generationpulsedneutron-scatteringfacilitieswill offer instrumentswith unprecedentedcapabilitiesby simultaneousenhancementof source
power and usageof advancedoptical components.The SpallationNeutronSource(SNS),alreadyunderconstructionat Oak Ridge National
Laboratory, will provide greaterthananorderof magnitudemoreusableneutronflux thancurrentstate-of-the-artfacilities. Similar gain factors
arealsoachievableby implementingnew opticaldevicesandinstrumentconcepts.We analyzedhow theperformanceof next generationneutron
scatteringinstrumentsdependson thequality of supermirrorcoatings.A simulationprogramwhich allows differentapproachesfor supermirror
designhasbeendeveloped. It was found that state-of-the-artsupermirrorshave not yet reachedtheir theoreticallimitations, particularly for
high-critical anglesupermirrors.We proposehow to improve the reflectivity for the critical transfermomentum,andthe resultinggainswill be
demonstratedon thebasisof a conceptualdesignfor theSNSmagnetismreflectometer.

B-258 Optimization of the SNSMagnetism ReflectometerDesignUsingMonte Carlo Simulations
W.-T. Lee� , F. Klose� ,� SpallationNeutronSource,OakRidgeNationalLaboratory
TheMagnetismReflectometerat theSpallationNeutronSource(SNS)will employ advancedneutronopticsto achieve high datarate,improve the
resolution,andextendthedynamicrange.Utilized optical componentsincludea polygonalandsectionedcurvedneutronguideanda TOF spin
resonanceenergy filter. The resultsof a neutronbeaminteractingwith thesedevicesarerathercomplex. Furthercomplicationsarisedueto the
spectral/timeemissionprofile of themoderatorandnon-perfectneutronopticalcoatings.While analyticformulaefor the individual components
providesomedesignguidelines,arealisticperformanceassessmentof thewholeinstrumentcanonly beachievedby advancedsimulationmethods.
In this contribution, we presentan optimizationof the MagnetismReflectometerusing Monte Carlo simulations. We will comparedifferent
instrumentconfigurationsandcalculatetheresultingdataratesandresolutions.

B-259 Optimization of a focusingmonochromator for neutron strain-scanningdiffractometer
J.Šaroun��� � , T. Pirling

�
, R.W. Rogge� ,� NuclearPhysicsInstitute,25068Řěz nearPrague,CzechRepublic�

InstituteLaueLangevin, 6 rueJulesHorowitz, BP156,38042GrenobleCedex 9, France� NationalResearchCouncil,ChalkRiver Laboratories,ChalkRiver, ON, Canada,K0J1J0
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Well-designedmonochromatoris obviouslyakey partof aneutrondiffractometerfor strainmeasurements.High incidentflux is importantpriority
for suchaninstrument,but it mustnotbeachievedatthecostof worseresolutionand/ordiffractionpeakshape.It is thereforenecessaryto assessthe
performanceof themonochromatorin thecontext of thewholeinstrumentsetup.WepresentastudybasedonMonteCarlosimulations,comparing
severalmosaicandelasticallydeformedcrystalsaspossiblecandidatesfor optimummonochromators.A setof diffractionprofilesmeasuredat a
conventionalstrain-scanningdiffractometeris comparedwith simulationsfor validation. The resultsshow thatelasticallydeformedcrystalscan
beoptimizedbetterthanthemosaiconesfor a limited rangeof wavelengths.This canbeparticularlyusefulfor microstraininvestigations,which
needhigh angularresolution,but requirelower numberof reflectionsandmorerelaxedspatialresolution.On theotherhand,a choicefrom both
typesof crystalsis suggestedwhentheinstrumenthasto operateefficiently in a widewavelengthrange.

B-260 Simulation of a completeinelasticneutron scattering experiment
H. Edwards� , K. Lefmann� , B. Lake

�
, K. Nielsen� , P. Skaarup� ,� Departmentof CondensedMatterPhysicsandChemistry, RisøNationalLaboratory, 4000Roskilde,Denmark.�

OakRidgeNationalLaboratory, OakRidge,TN 37831,USA
A quantitative simulationof aninelasticneutronscatteringexperimenton thehigh-temperaturesuperconductorLa� � B SrB CuO� is presented.The
completeexperiment,includingsample,is simulatedusingan interfacebetweentheexperimentcontrolprogram(TASCOM) andthesimulation
softwarepackage(McStas).Simulatingtheentireexperimentis anattractive alternative to theusualmethodof comparingdatato the folding of
thetheoreticalcrosssectionwith theresolutionfunctionif theresolutionfunctionis nontrivial. Quantitative comparisonsbetweenexperimentand
simulationaremade.

B-261 Designand simulation of the CG1 guidebeamlineat the HFIR cold source
S.E. Nagler� , W. T. Lee� , R. M. Moon� ,� Solid StateDivision,OakRidgeNationalLaboratory
In the nearfuture a super-critical hydrogencold sourcewill be installedin the HB4 beamtubeof the High Flux IsotopeReactor(HFIR), Oak
RidgeNationalLaboratory. Thecold sourcewill illuminate four neutronguides.Herewe discussthe designandsimulationof the guideCG1,
dedicatedto a new triple axisspectrometer. Theconceptualdesignfor theHFIR guides,includingCG1,wasaidedby numericalcalculationsof
neutrontrajectoriesandacceptancediagrams.TheCG1guideconsistsof a partially trumpetingtwo-channelbenderanda straightguidesection.
The designwassubsequentlymodeledin detail from sourceto specimen,utilizing the McStasprogram. The lessonslearnedfrom the McStas
simulationsresultedin someminorbut importantchangesin thedesign,andthesewerealsoverifiedusingtheoriginalmethodof calculation.The
resultingcombinationof guideandvertically focusingmonochromatorshoulddeliver a beamwith excellentspatialandangulardistributionsin
andout of thescatteringplane. Theavailableintensitywill enabletheconstructionof a powerful spectrometerfor incidentenergiesaslargeas
20-25meV.

B-262 Simulation of the polarized neutron diffuse scatteringspectrometer, D7
J.M. Preston� , J.R.Stewart� , E. Farhi� ,� Institut LaueLangevin, 6 rueJulesHorowitz, B.P. 156,38042Grenoble,France
The 3-directionalneutronpolarizationanalysistechniqueprovidesa methodof unambiguousseparationof nuclearandmagneticscattering[1].
This methodis usedto examinemagneticconfigurationaldisorderandthe interplaybetweensuchdisorderandlocal atomicdefectstructureson
the diffusescatteringspectrometerD7 [2] at the Institut LaueLangevin. As partof the ILL Millennium Programme,D7 is beingupgradedand
optimised.Theinstallationof new focusingsupermirrorScḧarpfbenderpolarizersandanalyserswill, it is estimated,increasetheeffectivecounting
rateof theinstrumentby a factorof 60. As partof thedesignprocess,theMcStaspackage[3] hasbeenusedto simulatetheproposedpolarization
devicesfor thenew D7. Resultsfrom theMcStassimulationarepresentedherealongsidepreliminarytestresultsof thenew D7 polarizer. [1] O.
ScḧarpfandH. Capellmann,Phys.Stat.Sol. A135 (1993)359[2] J.R.Stewartetal J.Appl. Phys.87 (2000)5425[3] K. LefmannandK. Nielsen,
NeutronNews,10/3(1999)20

B-263 Monte Carlo Simulationsof Critical ScatteringExperiments
M Hagen� ,� PhysicsDepartment,KeeleUniversity, Keele,StaffordshireST55BG,UnitedKingdom
The useof Monte Carlo ray tracing (simulation)techniquesto study the performanceof neutronscatteringinstrumentationis now becoming
well established.As well aswhat if studiesfor instrumentdesign,simulationscanalsobeusedto study, at leastin generalterms,how different
instrumentconfigurationsanddata-analysisprocedureswill performin differentexperiments.In thestudyof critical phenomenathequantityone
usuallywishesto obtainis the correlationfunction. If this is to be doneaccuratelyvia a diffraction experimentthenthe so-calledQuasi-Static
Approximationmustbe satisfied. Monte Carlo simulationhasbeenusedto examinehow well this approximationis satisfied,for the casesof
a two-axisdiffractometerandanenergy dispersive (time of flight) multi-detectordiffractometer, for differentexperiments.Anotherapproachto
obtainingthequasi-staticcorrelationfunction,for oneandtwo dimensionalmagneticmaterials,is theintegrationof spectrafrom inelasticscattering
experiments.Again simulationhasbeenusedto assesshow sucha procedurewill beaffectedby variationsin the resolutionacrossthe inelastic
spectrum.Theresultsof thesestudieswill bepresented.

B-264 IDEAS - A Monte Carlo Simulation Packagefor Neutron Scattering Instrumentation
W.-T. Lee� , X.-L. Wang� , J.L. Robertson

�
, F. Klose� , Ch. Rehm� ,� SpallationNeutronSource,OakRidgeNationalLaboratory�

Solid StateDivision,OakRidgeNationalLaboratory
The needto optimize the designof neutronscatteringinstrumentsat currentandplannedneutronsourceshasdemandeddetailedandrealistic
performanceassessments.Suchassessmentsofteninvolve complex convolution calculationsandrequirenumericalsimulations.We presenthere
IDEAS (InstrumentDesignandExperimentAssessmentSuite),ageneral-purposesoftwarepackagefor simulatingtheopticsof neutronscattering
instruments.Individualself-containedmodulesrepresentingdifferentneutronopticalcomponentsarearrangedin asequenceto form aninstrument.
To performasimulation,themodulessequentiallymodify thephysicalparametersof aneutron(position,velocity, spin,andprobability)subjectto
thephysicsof theinteraction.A userinterfaceincorporatedin thesoftwarereducesthesetup,modification,andsimulationto virtually theclick of
a button,thusallowing a userto focuson theinstrumentdesignandcarryout fastprototyping.Thesoftwarewasalsooptimizedto maximizethe
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simulationspeed.In addition,theonly conventionfor incorporatingnew opticalcomponentmoduleis thefunctionheaderof thesimulationcode
andtheneutronparameters.Simulationsfor SNSinstrumentsandtheNeutronOpticalTestStationat thefutureHFIR cold neutronguidehall will
bepresentedasexamples.

B-265 Upgradeof the backscatteringspectrometer IN13 at ILL.
C. Mondelli ��� � , L. Alianelli ��� � , F. Natali

�
, A. Paciaroni

�
, C. Pfister� , M. Bée� ,� Institut Laue-Langevin, B.P. 156,F-38042GrenobleCedex 9, France�

Istituto Nazionaleperla FisicadellaMateria,Operative GroupGrenoble,B.P. 220,F-38043GrenobleCedex 9, France� Universit́e JosephFourier, B.P.53,F-38041GrenobleCedex 9, France
Theavailability of highmomentumtransfers(0.3¡ Q(Å) ¡ 5.5)with anenergy resolutionof few 6 eV, makesof thespectrometerIN13 averyuseful
instrumentfor thestudyof thelocaldynamicsof softmatter, suchaspolymersandbiologicalsystems.In thepresentconfigurationtheperformance
of the instrumentis overall limited by the low incidentflux. A progressive upgradeof the instrumentis plannedin orderto improve this feature
andalsoto increasethe instrumentversatility. In this way differentpossibilitiesof changingthestandardconfigurationwill beavailablein order
to allow for thebestcompromisebetweenflux, energy resolutionandQ-rangefor eachexperiment.Thefirst stepof this projectconsistson fully
simulatingtheinstrumentandthemodificationsenvisaged.This hasbeendoneusingtheMcStaspackageandherewe presenttheresultsof those
simulations.

B-266 Bragg diffracting neutron energy filters
S.N. Klausen� , H. M. Ronnow

�
, R. Stancliff � , B. Fortescue� , K. Lefmann� , A. R. Wildes� ,� MaterialsResearchDepartment,RisøNationalLaboratory, Denmark�

DRFMC,CEA Grenoble,France� Departmentof Physics,Universityof Oxford� Institut Laue-Langevin, France
Wereview theuseof neutronenergy filters basedon theprincipleof Braggdiffractingunwantedneutronsoutof thebeam.Suchfilters areusedin
awiderangeof neutroninstruments,but we focusontheapplicationto inelasticneutronscatteringexperiments.In almostany experiment,canthe
qualityof thesignalbeimprovedby usinga filter to remove higherorderlambda/ncontaminationandto lower thebackgroundin general.But we
alsodiscussmorespecialisedapplicationssuchasremoving a specificenergy (e.g. the incidentenergy from theoutgoingbeam),usinga cut-off
filter asbroad-bandanalyser, or to shapethe resolutionfunctiondefinedby the restof the instrument.On threeaxis spectrometers,the desired
neutronenergy is selectedby Braggreflection. But this principle canbe inverted,so that Braggdiffraction is usedto scatterunwantedneutron
energiesout of thebeam.This canbedoneeitherwith singlecrystals(e.g. silicon or germaniumwafers),powder (berylium,beryliumoxideor
graphite)or intermediatepyrolytic graphite.Powderfilters ideally scatterall neutronswith wave-vectorlarger thana cut-off wich is fixed for the
given material. The two othertypesemploy oneparticularreflectionto expell a specificunwantedneutronenergy, but all otherreflectionswill
give rise to parasiticdips in the transmssionfunctionat otherenergies. UsingMonteCarlo simulationsfor realisticexperimentalsituations,the
performanceanddesignconsiderationsfor eachof thethreetypesof filtersareevaluated.

B-267 MC- Simulation of double-bentmonochromator and analysercrystals
PLink � , G Eckold � , J Neuhaus

�
,� Institut für PhysikalischeChemie,UniversiẗatGöttingen,Tammannstr. 6, 37077Göttingen,Germany�

ZentraleBetriebseinheitFRM-II, TechnischeUniversiẗatMünchen,85747Garching,Germany
Modernneutronscatteringinstrumentsimprove considerablytheir performanceby focussingin real andreciprocalspace.Herewe presentMC
simulationsof the thermalthree-axisspectrometerPUMA. This instrumentis equippedwith double-bentmonochromatorandanalysercrystals,
which have beensimulatedasMcStas[1] components.The monochromatorcomponentimagesthe real crystalholdermechanicswith its 117
individual crystals. The neutronflux distribution at the samplepositionfor PG002andCu220monochromatorcrystalshasbeencalculatedfor
differentfocussingmodiandincidentenergies.Also theinfluenceof thehorizontalslit on theflux distributionandtheresolutionfunctionhasbeen
studied.[1] K. LefmannandK. Nielsen,NeutronNews,10/3(1999)20

B-268 Simulation and designof a primary spectrometer for RITA-1 at PSI
K. Lefmann� , B. Roessli

�
, D.F. McMorrow � ,� Dept.Mat. Res.,RisøNationalLaboratory,4000Roskilde,Denmark�

Laboratoryfor NeutronScattering,Paul-ScherrerInstitut,5232Villigen, Switzerland
A numberof neutroninstrumentsarebeingmovedfrom Risoeto PSI.Amongthemis theadvancedtriple axisspectrometerRITA-1. As theSINQ
sourceat PSI is a (continuous)spallationsource,the boundaryconditionsfor the primary beamdiffers from thoseof the former DR3 at Risoe.
Thus,thedesignof theprimaryspectrometerhasto bereconsidered.Wepresentasuiteof possibledesignsandthecorrespondingsimulatedvalues
of neutronflux andinstrumentresolution.Theimplicationsfor thefast-neutronbackgroundis discussed.

B-269 Simulating IRIS@ISIS
S.N. Klausen� , K. Lefmann� ,� MaterialsResearchDepartment,RisøNationalLaboratory
Theinvertedgeometrytime-of-flightspectrometerIRISatISISiscomputersimulatedusingtheneutronray-tracingpackageMcStas(http://neutron.risoe.dk/mcstas/).
The dependenceof the resolutionon the neutronenergy transferis investigatedandcomparedto real experimentalresultsandothersimulation
results.Thedependenceof the resolutionon theneutronmomentumtransferis investigatedtoo. Thesimulationresultsareusedfor analysisof
magneticdynamicsfrom apowdersampleof hematitenanoparticles.

B-270 Monte Carlo simulationsof RITA2@PSI
S.N. Klausen� , K. Lefmann� , F. Altorfer

�
,� MaterialsResearchDepartment,RisøNationalLaboratory,Denmark�

Laboratoryfor NeutronScattering,PaulScherrerInstitute,Switzerland
The cold-neutrontriple axis spectrometerRITA2 (seee.g. K. Lefmannet al. PhysicaB 283, 343 (2000))designedandbuild at RisøNational
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Laboratorywill beinstalledat theneutronsourceSINQ at Paul ScherrerInstitute.Thespectrometeris plannedto beoperationalfrom May 2001.
In connectionwith theinstallationof RITA2 computersimulationsusingtheneutronray-tracingpackageMcStas(http://neutron.risoe.dk/mcstas/)
is performed. The simulationresultsarecomparedto real experimentalresultsobtainedat a powder sample. Especiallythe intensityand the
resolutionof thespectrometeris investigated.
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B-271 Attempt of determination of a kind of residual stresseswithin a welding interface of bi-metal austenitic and ferritic steeltube
fr om time-of-flight neutron diffraction spectra
Yu.V. Taran� , H. Kockelmann

�
, J.Schreiber� , J.S.Wright� ,� FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,141980Dubna,Moscow region,Russia�

MPA, StuttgartUniversity, D-70569Stuttgart,Germany� EADQ, FraunhoferInstitutefor Nondestructive Testing,D-01326Dresden,Germany� ISIS,RutherfordAppletonLaboratory, Didcot,Oxon,OX11 0QX, UK
Shapeweldingof a ferritic steellayeron anausteniticsteeltubeis usedto build compressive stresseson its outersurfaceandasa result,suppress
stresscorrosion.Investigationsof residualstresses(RS)in suchbi-metaltubesareimportantfor developingoptimalweldingtechniquesapplying
in chemicalandnuclearindustry. Triaxial mapof latticeparameterof bothphasesthroughtubecross-sectionwasderivedon theENGIN stress-
diffractometerat the ISIS pulsedneutronfacility. Analysisof a kind of RScalculatedfrom latticeparametersunderdifferentassumptionsabout
a stressfreephaselatticeparameterswasperformedto make a correctcomparisonRSwith resultsobtainedby thedestructive mechanicalturning
out techniqueandby thefinite elementmethod.Theindicationon dominationof RSof the1stkind within a weldinginterfaceis received.

B-272 Corr elating Micr ostructureand Filtration Efficiency in Nafion MembranesusingSANS
E. Gilbert� , Y. Halpern

�
, M. Henry

�
, J.Hestekin

�
, R. Datta

�
,� IntensePulsedNeutronSource,ArgonneNationalLaboratory, Argonne,IL 60439,USA�

Chemical& BiologicalTechnology, Energy SystemsDivision,ArgonneNationalLaboratory, Argonne,IL 60439,USA
Nafion membranesarehydrophilic, show extremelyhigh oxidationstability but arenon-porous.A chemicaltreatmenthasbeendevelopedthat
convertsNafion into a porousmembranethat canpotentiallybeusedin highly oxidative conditions,for example,to recover hydrogenperoxide
from hydrophobicsolvents.To determinetheimpactof this treatmenton themembranemicrostructure,SANSexperimentshave beenconducted
on thecontrol andchemically-treatedmaterialasa functionof hydration. Thescatteringhasbeensuccessfullyfitted to a modifiedLocal Order
Model. Our resultsshow thatwhile theporestructureof both thetreatedandthecontrolcollapseon drying, by usinganappropriaterehydration
protocol,microstructuralchangesformedduringthechemicaltreatmentaremaintained.

B-273 Neutron strain scanningin straightenedeutectoidsteelrods
M L Martinez� , C R Borlado

�
, F J Mompean� , R L Peng� , M R Daymond

�
, J Ruiz� , M. Garcia-Hernandez�� ICMM, CSIC,ES-28049Madrid,Spain�

ISIS Facility, CLRC,Chilton,Didcot,Oxon.OX11 0QX, UK� NFL-Studsvik,UppsalaUniversity, S-61182Nyköping,Sweden� ETSICCP, UPM, ES-28040Madrid,Spain
Neutronstrainscanninghasbeenperformedon an eutectoidsteelrod at a reactorbasedsource(RESTdiffractometer, at NFL) andat a pulsed
source(ENGIN diffractometer, at ISIS). The sampleusedis a primary rod obtainedfrom a drawing processandhassubsequentlybeensubject
to a bendinganda straighteningprocedure,which induceresidualstress.Thematerialexhibits a pearliticmicrostructure,with alternatingferrite
(90%vol) andcementite(10%vol) layers.Strainprofilesfor theferritic phaseweremeasuredon REST. Both phasesweremeasuredon ENGIN
andanalyzedby single-peak(ferrite) andRietveld refinement(ferrite andcementite)methods.TheagreementbetweenRESTandENGIN data
is excellent for the threemeasureddirectionsin the ferritic phase.Total stressprofileshave beenevaluatedby combiningphasestressesusing
therule of mixtures.Theexperimentalresultscomparewell with analyticalmodelsfor a two-phasematerialsubjectto bendingandstraightening
operationsunderpurebendingandunbendingmomentswith perfectelasticbehavior up to theyield point andplasticVocebehaviour above this
point.

B-274 Residualstressstudy by neutron diffraction in perforator s strik er
A.V. Tamonov � , G.D.Bokuchava� , A.M. Balagurov � , D.M. Levin

�
, N.R.Shamsutdinov � ,� FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,Dubna,Russia�

TulaStateUniversity, PhysicsDepartment,Tula,Russia
Within the framework of co-operationwith the industrialenterprisesof Russia(TULAMASHZAVOD) testexperimentson residualstressstudy
in perforators striker werecarriedout. Theknowledgeof residualstresslevel in suchcomponentsis very importantfor equipmentproductionin
mineralresourceindustry. Two samplesweremeasured.They hadacylindrical shape(outerdiameter24mm,inner- 8mm).Sample1 wasmadeof
steel65C2BA andin initial statethematerialwasisothermallyhardenedwith drawing afterwards.Sample2 wasmadeof steel20-2-4-andin initial
stateit wascarburized.Theexperimentwasperformedat High ResolutionFourierDiffractometerat theIBR-2 reactorin Dubna,Russia[1]. For
thestressmeasurementswe usedthe90*-detectorwith gaugevolume2x2x5mm3.Thebackscatteringdetectorwasutilisedfor the investigation
of diffractionpeakbroadeningandthephaseanalysis.Looking at thediffractionpatternonefinds thepresenceof austeniticphasein Sample1.
Presenceof austenitephasewasfound in Sample2 too. After analysisof peakintensitiestheestimationfor thevolumecontentof austenitehad
beenfound: c@ = (11.7+0.2)% (for Sample1) andc@ = (6.7+0.2)% (for Sample2). It is a prettylargeamountcomparatively to thehomogeneity
reportedby samplesproducers.Also thestrongpeakbroadeningcanbeclearlyseenin thebothsamples.Thisestimationof themicrostrainsgives
quitea high value: e=0.012*0.004(for Sample1) ande=0.0107+0.0040(for Sample2). Thestrainof this amplitudecorrespondsto thestresses
above theyield strengthof thematerial.But onemustkeepin mind thenon-homogeneityof thesamples,sothedeformationhasthelimited nature,
allowing stressesto exceedthe yield strength.Radialandtangentialcomponentsof the stresstensorarenegative, i.e. compressionis goingon.
In thesamples bulk they achieve high values.Axial componenthasa differentbehaviour. Firstly, in theplacescloseto theedges,axial stressis
positive, i.e. thematerialis undertension.In thecoreof thesample,thesignof stresseschanges.Then,thesamplehasprettyhighstressgradients.
In additionto thecombinationof tension/compressionneartheedgesthis factformsthecomplex stressstateof thematerial.Thesecircumstances
badlydamagetheresistanceof thesample.Themeasuredstressesin Sample2 changedin comparisonwith Sample1. Thecarburizing alteredthe
residualstressdistribution: all componentsof thestraintensorarepositive in thecentralpartsof Sample2. But thepositive valueof theresidual
stressesis decreasingin accordancewith their interval to the outsidesurfaceand the inner surface. The tendency of changingtheir sign was
observed.This is expectedresult,becausethenegativestresseshadto beformedin nearsurfaceregionabout1 mmthickness.Sothecarbonization
layer is situatedjust nearthe surface. After analysingof the macro-aswell asmicro-stressstateof Sample1 we cameto the conclusion,that
materialhadno the optimal heattreatment.The fatigueresistanceof this samplecanbe improved by 2-3 timesby appropriatetreatment.The
residualstressdistribution in Sample2 is friendly morefor increasingof the fatigueload resistance.Althoughthis thick andhardcarbonization



Mini Symposium:IndustrialApplicationsof NeutronScattering 157

layer leadedto anappearanceof thehigh valuestressesin thecentreof theperforators striker, thefoundtendency allows us to considerthatwe
canimprove theprocessof thethermochemicaltreatment,which yieldsforming theoptimumnearthesurface.[1] V.L.Aksenov, A.M.Balagurov,
V.G.Simkinet al., JINRCommunication,13-96-164,Dubna,1996.

B-275 Pressure-inducedMagnetic Cooling - the Barocaloric Effect Investigatedby Neutron Scattering
T. Straessle� , A. Furrer� ,� ETH Zuerich& PaulScherrerInstitut
Thebarocaloriceffect found in many rare-earthcompoundsopenstheway to novel magneticrefrigerationtechniqueswhich areratherbasedon
theapplicationof externalpressurethanon theapplicationof largeexternalmagneticfields asneededfor coolingby themagnetocaloriceffect.
Theeffect occursin rare-earthcompoundswhich show a largepressuredependenceof their crystalfield via a pressure-inducedstructuraland/or
magneticphasetransition.In thiscontext neutronscatteringhasprovento betheexperimentalmethodof choicein studyingthecrystalfield andthe
detailedmagneticstructure.Examplesof compoundsshowing thebarocaloriceffectarepresented.Directmeasurementsof theeffectarecompared
with calculationsbasedonmicroscopicpropertiesdeterminedby neutronscatteringandmacroscopicmeasurements.

B-276 A New Dynamical Diffraction-Based Techniqueof the ResidualStressMeasurementsin Thin Films
M Agamalian� , E Iolin � , Ch Rehm� ,� OakRigdeNationalLaboratory, SpallationNeutronSourceDivision
It hasbeenshown thattheback-facediffractionfrom athick Si singlecrystal(so-calledN̈eutronCamel̈) is sensitive to theultra-smalldeformation
strain[1]. We have laterusedthis effect to measurethebendingradius,R, of the8 mm thick Si substratecoatedby a 2000angstromsNi film and
convertR to theresidualstressin theNi film by theStoney formula[2]. Thisexperimentshaveclearlyshown thattheNeutronCamelcanbeapplied
for theresidualstressmeasurements.The techniqueis extremelysensitive andcanbeused,in contraryto theconventionalX-ray diffraction,on
any (but notonly crystalline)thin films depositedonthethick Si crystals.1. M. Agamalianetal. Phys.Rev. Lett. 81,602(1998).2. M. Agamalian
et al. submittedto Phys.Rev. Lett. (2001).

B-277 Neutron Diffraction Measurementof ResidualStressesin Al-Cu Cold Cut Welding
M. Marcantoni��� � , F. Fiori

� � � , , ,� Dipartimentodi Meccanica,Universityof Ancona,Italy�
Istituto Nazionaleperla FisicadellaMateria,ResearchUnit of Ancona,Italy� Istituto di ScienzeFisiche,Universityof Ancona,Italy

Usually, whenit is necessaryto join differentmaterialswith a big differencein themeltingpoint, weldingshouldbeavoided. To overcomethis
problemwe have designedandbuilt a device to obtaincold-cut-welding,which is ableto stronglydecreaseoxidationproblemsof the surfaces
to be welded. Thanksto this device it waspossibleto achieve good joining betweendifferentpairsof materials(Al-Ti, Cu-Al, Cu-Al alloys)
without reachingthematerialmelting. Themechanicalandmicrostructuralcharacterisationof the joining andthe validationof its quality have
beenobtainedusingseveralexperimentalmethods.In particular, in thiswork neutrondiffractionexperimentsfor theevaluationof residualstresses
in Cu-Al junctionsaredescribed,carriedout at theG5.2diffractometerof LLB, Saclay(F). Themeasuredstressbehaviour is in goodagreement
with expectations.Neutrondiffractionresultsarediscussedandrelatedto otherexperimentaltestssuchasmicrostructuralcharacterisationof the
weldedinterface(throughopticalandscanningelectronmicroscopy) andmechanicalcharacterisation(tensilestrengthtests).
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B-278 Neutron diffraction measurementsfor residualstressanalysisin automotive steelgears
G. Annibali ��� � , G. Bruno

� � � , A. Giuliani
� � �/� � , A. Manescu

� � �/� % , M. Marcantoni��� � � > , F. Rustichelli
� � � , F. Turquier

� � � ,� Universit̀a degli Studidi Ancona,Dipartimentodi Meccanica,Via BrecceBianche,I-60129Ancona,Italy�
INFM-Istituto Nazionaleperla FisicadellaMateria,ResearchUnit of Ancona,Ancona,Italy� HMI-BENSC,Glienicker Strasse100,D-14109Berlin, Germany� Universit̀a degli Studidi Ancona,Istituto di ScienzeFisiche,Via Ranieri65, I-60131Ancona,Italy� Universit̀a degli Studidi Ancona,Dipartimentodi Fisicae IngegneriadeiMateriali e delTerritorio,Via BrecceBianche,I-60129Ancona,Italy

% NationalR&D Institutefor WeldingandMaterialTesting,ISIM, Timisoara,Romania
> CEA, CENSaclay, LaboratoireLéonBrillouin, 91191Gif surYvettecedex, France
Standardproductionandmachiningof automotive componentsis still attractive, althoughit is not costeffective, if the life of thecomponenthas
got thehighestpriority. An importantparameterto increasethe fatiguelife of thesecomponentsis the introductionof beneficialresidualstress,
especiallyin themostloadedsuperficiallayers.Theaimof thepresentstudyis to investigatetheresidualstressin two steelgearscutandmachined
from extrudedbarsandthensubmittedto temperingandnitriding. Theresultswerecomparedwith thoseobtainedonsintered,nitro-carburisedsteel
gearsmanufacturedusingthenet-shapeformingtechnique.They show ahighertensilestresslevel in thebulk of thecomponentwith lowerCarbon
andChromiumcontent,i.e. astronginfluenceof nitriding elements.Consequently, in thenitridedlayers,thecalculatedcompressive stressesreach
relatively high valuesin theAl andC rich sample.Thesestressesaresensiblybiggerthanthosefoundin thesinteredandnitro-carburisedwheels
bothin thesurfaceandin thebulk.

B-279 Neutron Diffraction Measurementsof ResidualStressesin AerospaceMMC Materials
G Bruno��� � , M Ceretti

� � � , E Girardin
� � �/� � , A Giuliani

� � �/� � , A Manescu
� � �/� % , F Rustichelli

� � � ,� HMI-BENSC,Glienicker Strasse100,D-14109Berlin, Germany�
INFM-Istituto Nazionaleperla FisicadellaMateria,ResearchUnit of Ancona,Ancona,Italy� CEA, CENSaclay, LaboratoireLéonBrillouin, 91191Gif surYvettecedex, France� Universit̀a degli Studidi Ancona,Istituto di ScienzeFisiche,Via Ranieri65, I-60131Ancona,Italy� Universit̀a degli Studidi Ancona,Dipartimentodi Fisicae IngegneriadeiMateriali e delTerritorio,Via BrecceBianche,I-60129Ancona,Italy

% NationalR&D Institutefor WeldingandMaterialTesting,ISIM, Timisoara,Romania
We studiedtheeffect of the forming processon the residualstressstateof a componentfor aerospaceapplicationmadeof 2009+25%SiCpand
extruded,proceedingin 3 steps,first studyingthe materialas received (castbillets), thenspecimensafter static loadingand fatigue,and then
studyingthe real componentsmentionedabove. The micromechanicalmodeldevelopedin parallelcanpredict the stressandstrainlevel in the
microstructure.Theresultsobtainedby themeasurementsin thebillet havebeenusedasinput for themodel.Thentheresultsof themeasurements
in thetensilespecimenshave beencomparedto thesimulationof thefatigueandtensilebehaviour of thematerial.Theextrusionprocesshasbeen
simulatedandaccordingto theresultsof themodelisation,optimisedextrudedMMC componentshave beenproduced,a shafthasbeenextruded
assimpleshapeaeronauticalcomponent.Residualstresslevel hasbeenevaluatedin thesimpleshapeaeronauticalcomponent;experimentaland
calculateddataarein goodagreement.

B-280 Neutron diffraction a tool to optimize processingof niobium tubes
H Brokmeier��� � , W Singer� , H Kaiser� ,� Institut für Werkstoffkundeund-technik,TU Clausthal,38678Clausthal-Zfd,Germany�

GKSS-ForschungszentrumGeesthacht,21502Geesthacht,Germany� DeutschesElektronen-Synchrotron,22607Hamburg, Germany
Amongothertechniquesanacceleratorunit canbeprocessedby hydroformingof highpurity niobiumtubes.Thispre-productundergoesanumber
of processingstepsstartingwith castingtill thefinal hydroformingwhich leadsto thecavities. Very importantfor a high quality hydroforming
is the texturehomogeneityalongtheperimeter. Due to the fact that the texturewasinfluencedby casting,by differentdeformation,by different
annealingandby tubeproductionthewholeprocessingline wascontrolledby texturemeasurements.Neutrondiffractionwascarriedout to handle
thecoarsegrainedmaterialaswell asto analyzetheaveragetextureof thetubewall non-destructively.

B-281 Characterisation of Industrial Materials at ILL: Small Angle Neutron Scattering
PLindner� , AW Wright � ,� InstituteLaue-Langevin, 6 rueJulesHorowitz, F-38042Grenoblecedex 9
Neutronsarea uniquetool for investigatingtheinternalstructureof matter;they arenon-destructive andcanpenetratedeeplyinto mostmaterials
asthey interactwith theatomicnuclei. Over thelast few years,severalsectorsof industryhave usedthe facilitiesof the Institut Laue-Langevin,
Grenoble,for their productresearch,controlanddevelopment.In particular, smallangleneutronscattering(SANS)is sensitive to dimensionsin
therangeof nanometersto 0.2micrometersandrevealsdetailedstructuralinformationthatcannotbeobtainedby moreconventionalmethods.The
posterwill show someexamplesfrom soft- andhardmaterialsresearch.



Mini Symposium:IndustrialApplicationsof NeutronScattering 159

B-282 SMARTS - a newneutron spectrometer for residualstressmeasurement
Mark Bourke� , David Dunand

�
, ErsanUstundag� ,� Los AlamosNationalLaboratory, USA�

NorthwesternUniversity, USA� CaliforniaInstituteof Technology, USA
A spectrometercalledSMARTS (spectrometerfor materialsresearchat temperatureandstress)hasbeenconstructedat theLos Alamosneutron
scatteringcenter. Itsdesignmaximizescapabilityandthroughputfor two classesof measurementa)residualmacrostrainin engineeringcomponents
andb) in situ loading. SMARTS is scheduledto entercommissioningin July 2001. Initial resultswill be presentedin the context of scientific
andindustrialopportunities.Theinstrumentcomprises;a sourceto sampleflight pathof 30.75m, a watermoderator, a Ni58 / 2thetasupermirror
guideanda t-zerochopperat 10 m. Two detectorscomprisingsetsof 180 � He tubesaremountedat

Ì
90 to the incidentbeamwith a secondary

flight pathof 1.5m. Manipulationof engineeringcomponentsis achievedusinga translatorwith a capacityof 1500Kg andpositioningaccuracy
of 0.1mm. Definition of a samplingvolumeis achieved using incidentcollimation anda suiteof 5 interchangeableradial collimators. Sample
alignment,apertureandcollimatoralignmentis achievedusinga theodoliteinterfacedto a workstation.OnesignificantSMARTS capabilityis a
loadframe/furnacesuitecapableof applyingup to 200KN in uniaxialcompressionor tensionandperformingloadtestsup to 1500& C.

B-283 EuropeanStandardization Activities on ResidualStressAnalysis by Neutron Diffraction
A. G. Youtsos� , C. Ohms,� Institutefor AdvancedMaterialsof theJointResearchCentreof theEuropeanCommission
A main objective of a recentlycompletedEuropeanresearchproject,RESTAND, wasto develop industrialconfidencein the applicationof the
neutrondiffraction techniquefor residualstressmeasurement,and its principal deliverablewas a relevant draft codeof practice. As no such
standardis yet available,andon the basisof this draft standarddocument,the TechnicalCommitteeon NDT of the EuropeanCommitteeFor
Standardization(CEN/TC138)hasestablisheda new Ad hocWork Group(AHG7). Theobjective of this groupis thedevelopmentof a European
Pre-standardon”testmethodfor measurementof residualstressby neutrondiffraction”. Thedocumentcontainstheproposedprotocolfor making
themeasurements.It includesthescopeof themethod,anoutline of the technique,thecalibrationandmeasurementproceduresrecommended,
anddetailsof how thestraindatashouldbeanalysedto calculatestressesandestablishthereliability of theresultsobtained.

B-284 Useof the Rietveld refinementwith the generalizedspherical-harmonic model for describing crystallographic texture in neutron
powder diffraction data of NiTi shapememory alloys
H. Sitepu� , W. W. Schmahl� , J.K. Stalick

�
,� Institut für Geologie,MineralogieundGeophysik,Ruhr-Universiẗat Bochum,Universiẗatsstrasse150,44780Bochum,Germany�

NIST Centerfor NeutronResearch,Gaithersburg, MD 20899,USA
Quantitativeanalysisof crystallographicpreferredorientation(texture)in polycrystallineshapememoryalloysNiTi is of interestnotonly because
preferredorientationgive errorsin quantitative phaseanalysis,but alsoin structuredeterminationfor every phaseusingdiffraction data. In the
presentstudy, textureandphasefractionof polycrystallineshapememoryalloys in Ti-50.14%Nihavebeencarriedoutwith aBT-1 high-resolution,
fixedwavelength,multi detectorspowderdiffractometerat theNIST Centerfor NeutronResearchbasedontheDSCheatingcurve. Thepaperwill
describetheexperimentalprocedureandillustratewith textureof cubic(B2) austeniticandmonoclinic(B19)martensiticphases.

B-285 ResidualStressesand Hardening Near Crack Tip Regionsof Austenitic Steel
M. Ceretti� , K. Hirschi� , B. Marini

�
, J.-M.Sprauel� , J.-P. Lauriat� , E. Elkaim� ,� LaboratoireLéonBrillouin (CEA-CNRS),CEA-Saclay, F-91191Gif surYvette,France�

CEREM/SRMA,CEA-Saclay, F-91191Gif surYvetteCedex, France� LaboratoireMécaSurf,ENSAM, F-13717Aix-en-Provencecedex 1, France� LURE, Bât209DCentreUniversitaire,B.P. 34,F-91898OrsayCedex, France
Austenitic steel is usedextensively in the field of nuclearindustry, in the primary circuit of fast breederreactors. As the normal operation
temperatureis about650& C, it is very importantto determinethe role of residualstressesin the deformationandthe fractureprocessin order
to estimatethe component’s lifetimes. The plasticdeformationis alsoan importantparameterrelatedto the residualstressrelaxationand its
redistribution after fatigueloading. The aim of this work was to determinethe residualstressfield in cracked fatiguespecimensby neutron
diffraction techniquesin orderto usethis datafor quantifyingthe influenceof thedifferentloadingparameterson the fatiguecrackgrowth. On
theotherhand,somemicrostructuralparameters,suchastheaveragesizeof coherentlydiffractingblocksandthemean-squaremicrostrain,were
estimatedby combiningneutronandX-ray (synchrotronradiation)diffractiontechniques.

B-286 Applied Neutron Network - ANNet
A. Wright � , P. Lindner� ,� Institut Laue-Langevin, 38042Grenoble,France
The Applied NeutronNetwork, ANNet, is a newly creatednetwork of scientists,engineersand industrialistsworking togetheron appliedand
industrialR&D usingneutrons.Its function is to build links betweenprivatecompanies,neutronscientists,appliedresearchlaboratoriesandthe
neutronfacilitiesattheInstitutLaue-Langevin (ILL), Grenoble,with theaimof findingsolutionsto appliedandindustrialresearchproblemsANNet
is operatedby theILL’s IndustrialLiaisonandConsultancy Groupwith thehelpof aninternationalworking party. It establishescommunications
betweenexpertscientists,industrialcompaniesandneutronexpertsandorganiseseventsonappliedandindustrialneutronresearch.Membershipis
opento all scientistsandengineersfrom bothprivateandpublicorganisationswho wish to contributeto thedevelopmentof appliedandindustrial
R&D usingneutrons.

B-287 Polymer SurfaceAdsorption Measuredby SANS
J.L. Hutter� , H. E. King, Jr. � , M. Y. Lin

�
,� ExxonMobil ResearchandEngineeringCompany, Annandale,NJ,08801,USA�

NationalInstituteof StandardsandTechnology, Gaithersburg, MD, 20899,USA
We usesmall angleneutronscatteringto characterizea polymerichydrateinhibitor, poly(N-vinyl-2-pyrrolidone), adsorbedonto hydratecrystal
surfaces.Gashydratesarecrystalsin which watermoleculesencagesmallmoleculessuchaspropaneor methane.Their stability at temperatures
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above the freezingpoint of waterpresentsa significantchanlangeto oil andgastransport.Hydrateformationcanbe kinetically suppressedby
certainpolymericinhibitors,but little is known aboutthemechanismof this effect. We measurea polymercoverageof 5 mg/m

�
, but on only a

small(2%) fractionof theavailablesurface.Unlike theexpectedself-similarstructureseanin othersystems,this layerhastheunusualpropertyof
a thicknessseveraltimesthepolymercoil dimension.Therefore,mostof thepolymeris notbounddirectly to thesurface,suggestingtheformation
of surfaceaggregates.We speculateon therole of theseaggregatesin thegrowth inhibition of hydratecrystals.
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Publishing with the PhysicalReview and PhysicalReview Letters
J.Kim-Zajonz
PhysicalReview B
Generalinformationandpublicationsstatisticsfor the journalsof the AmericanPhysicalSocietywill be presented.The internationalscopeof
thesepublicationsincreasesannually, asseenin thedistributionsof bothauthorsandreferees.InformationaboutPROLA andotherAPSonline
featureswill alsobeavailable. Theaim of theposteris to provide enoughinformationto stimulatequestionsanddiscussionon a wide rangeof
topicsconcerningpublishingandpeerreview. Feedbackon thejournals,thereview processandhow thejournalsareperceived in thecommunity
will beappreciated.


