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B-1 Lamor precessionneutron diffraction technigque for high precisiondetermination of strain in eutechtic single crystal composite
A|203/Y3A|5012 (YAG)

M. Ond"-*, K. Habicht, T. Keller*,

! ResearctReactornstitute,Kyoto University, Osaka-fu590-0495 Japan

2 Hahn-Meitnerinstitute,D 14109Berlin

3 MPI for Solid StateResearchD 70569Stuttgart

4 Advancedinstituteof MaterialsResearchSendai-shP82-0252 Japan

Usinga neutronspinechoinstrumentwith tilted coils, summingup the Lamor precessiomphasesn two armsof spectrometet), we demonstrate
a high precisionstrainmeasuremerin a two-phasesingle crystalcompositeAlOs/Y 3Al 5012 (YAG) by meansof the novel Lamor diffraction
technigue.Theresultsshav a sensitvity increasedy an orderof magnitudecomparedo corventionaltechniquedik e Braggangleanalysisand
time-of-flight analysis[2-4]. The methodologicapointsof the presentmethodis discussedvith respecto the previousones.[1] M.T.Rekweldt,
T. KellerandR.Golub,Europhys.Lett.(2001(in press).[2] M.Ono etal., MaterSci.Forum,Vol.347-349,530(2000). [3] M.Ono et al., Residual
Stresses-ICRS-89 (2000).[4] M.Onoetal., MECA-SENS2000,J.NeutrorResearclfin press).

B-2 Apocrypha of Standard Scattering Theory

V. Ignatavicht,

! Franklaboratoryof neutronphysicsof JointInstitutefor NuclearResearch

It is shawvn thatdescriptionof scatteringwith sphericalwavescontradictgo the principlesof standardquantummechanicspbecausean outgoing
sphericalwave is not an eigenstateandeven is not a solutionof the homogeniousSchroedingeequation. Sincewe accepta planewave asan

eigenstateof anincidentparticle,the scatteredvave function shouldbe expandedover planewaves,andscatteringevent shouldbe describedas

atransitionwith dimensionlesprobabilitiesdeterminedy dimensionlesgoeficientsin this expansion.It is importantto note, thatwith sucha

descriptionthe scatteringprocesshecomes nonstationaryoneevenin elasticcase.| calculatedotal scatteringprobability on a monatomicgas
(4He)andfoundthatits dependencentemperatur@andenegy differs considerablifrom the onepresentedh all text books,andwhich hadnever

beenchecled. Furtherinvestigationin thatdirectionrevealsanimportantfact that with dimensionlesprobabilitiesone cannotdescribesucha

simplething astransmissiorexponentfor a samplewith given densityof scattererandgiven thickness.To constructthe transmissiorexponent
oneis compelledo introducea parametewith dimensiorof area.This parameteis acharacteristicaot of a scattererbut of ascatteringadiation.
Thusscatteringeventscontaininformationnot only aboutscattererbut alsoaboutscatteredadiation. | discussall thesefundamentaljuestions
andpossibilitiesto extractinformationaboutscattering-adiation.

B-3 Effect of cold neutron spin rotation at passagehr ougha noncentrosymmetric crystal

V. V. Voronint, V. V. Fedora?, E. G. Lapint, S. Yu. Semenikhif,

! petershrg NuclearPhysicsinstituteRAS

Effect of cold neutronspin rotation at passagehrougha noncentrosymmetricrystal was experimentallyobsered. The effect is causedby
Schwingerinteractionof moving neutronwith an interplanarelectricfield of the noncentrosymmetricrystal and dependson a direction and
enegy of neutron.For a-quartzcrystalit wasshavn, thatthe meanvalueof effectis ~ 1 - 10~* rad/cmin a broadbandof wavelengthof neutron
(from2.8upto 5.5 A) andis restrictedby enegy resolution(for our caseAX/X ~ 5 - 10~2). The measureeffect haswell coincidencewith the
theoreticalbne.

B-4 The Accuracy of Diffraction Peak Location
M. R. Daymond, P. J. Wither$, M. W. Johnsoh,

LIsIs Facility, RAL, Chilton, Didcot, Oxon.0X11 0QX, UK

% Dept. of MaterialsScienceManchestetniversity, GrosvenorSt, M1 7HS, UK

Mary researchareasrequireaccuratedeterminatiorof Bragg diffraction peaklocationand shape. It is importantto know how long one must
measur@nagiveninstrumentor arequiredevel of precision,dependenbn incidentflux andinstrumentgeometrywhichin turn determingpeak
shapeand background.One canproceedby acquiringcontinuouslyand repeatedlyfitting until a requiredaccuray is achieved. However, it is
usefulto determinea priori the expectedevel of precision;to plan experimentsto comparenstrumentcapabilities or to checkperformanceand
reliability of peakfitting routines. We presenta methodfor predictingprecisionof peaklocation,width andintensityin termsof the diffracted
signal, peakwidth andsignalto noiseratio. Theformulationis derived for Gaussiarpeaks,but is broadlyapplicableto otherpeakshapes.Our
primary interestis the locationof peakpositionfor strainmeasurementut the methodshave a muchwider rangeof applicability The analysis
allows a quantitatve analysisof the effect of depthon requiredmeasurementme.

B-5 The Neutron Diagnosticsof Small-SizePlasmaSystems

A. S.Tsybin', A. E. Shikana?, A. Yu. Kuznetse?!, A. V. llinsky?,

! Moscawv StateEngineeringPhyisicsinstitute(technicaluniversity), Russia

% StateUnitary Enterprisefor NuclearGeophysicsandGeochemistryMoscaw region, Russia

The radiationmethodto evaluatedeuteriumconcentratiorandits gradientsin small-size(1-100 cm®) plasmasystemsjrradiating neutrons,is

consideredThealgorithm,allowing to realizesuchevaluationby meansf neutronfluenceF measurememenis 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 deuteronconcentratiorandR - radius-vector The

dataarrayof neutronfluencemeasurementareplacedin theintegral relation,connecting= (R) valueswith f(R). After substitutionof theintegral

expressiorby the approximatesumthelinearsystemof algebraicequationdor f(R) valuesin nodalpointsof theintegralis obtained.The solution
of this systemfor n(R) may be realizedby the leastsquaresnethod. Presentedliagnosticccanprovide animportantinformationabouta plasma
behaiour in neutrongeneratinglevices.
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B-6 Directmeasuementof Ad/d by neutron Larmor diffraction

T.Keller', K. Habich?, M. Th. Rekweld?,

! Max-Planck-Institutdor Solid StateResearchieisenbegstt 1, D70569Stuttgart

2 Hahn-Meitnetinstitut, Glienickerstt 1, D14109Berlin

3 Interfaculty Reactornstitute, University of technologyDelft, 2629JB, Delft, The Netherlands

Two essentiapropertiesof neutronmonochromatorsire the mosaicity 3 and the distribution of the lattice spacingAd/d. The novel Larmor
diffractiontechnique(Rek\weldt 1999)allowsfor thefirsttimethedirectmeasuremertdf Ad/d independendf thesamplemosaicitywith resolutions
upto Ad/d < 10~° Themethodwasdemonstratedtthe NeutronResonanc&pin Echosetupat BenscBerlin. We shav the basicprinciplesand
presentesultsof an Ad/d measurementf a pyrolytic graphitecrystal.

B-7 The comparative analysisof the diffraction standardsof VNIIMS and NIST

V.A. Sarirt, A.M. Balagure?, B.N. Kodes$, A.D. Perekresteri!, A.V. Raksee!,

! Institutefor NuclearResearctRAS, 117312Moscawv, Russia

2 FrankLaboratoryof NeutronPhysics,141980Dubna,Moscawv region, Russia

3 RussiaResearchnstitutefor Metrological Service,11936 Moscaw, Russia

Theresultsof comparisorof resolutionfunctionR of high resolutionneutrontime of flight fourier diffractomete(HRFD), measuredvith thehelp
of Si andAl»O; diffractionstandard®f VNIIMS (Gosstandardf Russia)andNIST (USA) arepresentedThe R valuesarepracticallycoincided
for Al,O3 samplessmoothlydecreasingrom 0.0017up to 0.0015in a working interval of interplanardistanceso.5-2.5,5\. 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 shavn thatthe basic
contrikution to half-width of diffractionlinesof HRFD is given by tool componentSamplef VNIIMS couldbe utilized asreferencesamplesn
measuringf diffractionlinesbroadeningn high resolutionexperiments The measuringf Russiastatereferencesampleof lattice constant/ 3 Si
andsampleof SrFeQ have shavn a possibilityto studychangingn diffractionline width causedy defectsof differenttype.

B-8 Measurementof the lateral coherenceof a neutron beam.

P_Humbert, F. Ott?, C. Fermort-?,

1 SPEC,CEA Ormesdesmerisiers 91191Gif surYvette,France

2 |aboratoirel onBrillouin CEA/CNRS,91191Gif surYvette,France

We have estimatedhe lateralcoherencef a neutronbeamby doing reflectvity measurementsn gratedsamples. A metallicgrating(Al, Au or
Cu) wasdepositedn glassor silicon substratesvith periodsrangingfrom 2 to 50 microns. Reflectvity measurementaereperformedon these
sampleswith the gratinglines parallelto theincidentneutronbeam.Dependingon the gratingperiodicity the speculareflectvity curvescanbe
adjustedeitherwith anincoherentsum (A[metal]?> + A[substrate}) of the reflectivity on both materialsor with an meanoptical index between
the metalandthe substratg A[metal+substratef) We attribute the critical grating periodicity for which this changeoccursto a neutronlateral
coherencdiggeror smallerthanthegratingperiodicity Thesemeasurementsave beenperformedon the PRISMreflectometeatthe LLB.

B-9 The total neutron scattering crosssectionof *He

W. Nistler!, R. Schernl, M. WeyraucH,

! Physikalisch-€chnischdundesanstalBundesalled 00,D38116BraunschweigGermary

The scatteringerosssectionsof He are of greatinterestfor the theoryof the four-nucleonsystem. The cohereniscatteringcrosssectionis well
known, whereaghetwo existingmeasurementsf thetotal scatteringcrosssectionof He arediscrepantipto now. We reportrecentmeasurements
atthe FRG-1researchreactorin the GKSSresearcltentreat GeesthachiGermary. A new improved apparatuss used.Thetotal scatteringcross
sectionof ®He is determinedtelative to the well-known scatteringerosssectionof “He. Neutronscatteringntensitiesof a *He gasarecompared
with thoseof a *He-*He mixture,which containsexactly the sameamountof *He. Thusnormalisatiorproblemsof intensitiesandsolid anglesas
well asthe hugeneutronabsorptioreffectsessentiallycancelout. A remainingsmall correctionfactoris evaluatedby a Monte Carlo calculation.
By variationof the critical parametersf the measuremerthe consisteng of the measuringesultsis tested.

B-10 Atomic ResolutionNeutron Holography

L. Cser, G.Krexne?, Gy. Torok,

! Researclhinstitutefor Solid StatePhys.andOptics,POB-49,H-1525,BudapestHungary

2 Institut fir ExperimentalphysikiJniversitt Wien, BoltzmanngassB, A-1090, Austria

Variousapproacheto the feasibility of atomicresolutionneutronholographyis discussedFor this therearetwo differentschemesin theframe
of thefirst approacha point-like sourceof slow neutronsshouldbe producednside of the investigatectrystal. Due to the extremelylarge value
of theincoherenscatteringcrosssectionof the proton,hydrogenatomsimbeddedn a metalsinglecrystallattice may sene aspoint-like sources
asthesampleirradiatedby a monochromatideamof slow neutrons.The secondapproachutilizestheregistrationof theinterferencebetweerthe
incidentandscatteredeamdy meanof a point-like detectotinsertedn thelattice of the crystalunderinvestigation.In addition,neutron-induced
electronholographyis considered.

B-11 D17,The New Reflectometerat the ILL

R. Cubitt'

! Institut LauelLangerin, 6 rue JulesHorowitz, B.P. 156,38042GrenobleCedex 9

D17 hasbeenoperationafor ayearandhasalreadyprovedto beanexcellenttool for investigatingsurfacesandinterfacesin therealmsof Physics,
Biology andChemistry The instrumenthastwo modesof operation,Time-of-Flight(TOF) andmonochromatiavhich incorporateghe polarised
neutronoption. Both modesareflexible in the wavevectortransfer(q) resolution. The loosestresolutionrequiredto resole the samplestructure
canbe chosenhencethe highestflux) enablingthe lowestreflectiities andhencethe widestg-rangeto be measured.
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B-12 Representationof the Image Formation in Applied Neutron Radiography in Terms of a Point SpreadFunction Superposition

N Kardjilov', E Lehmand, P Vontobet, G Kiihné,

! TechnischéJniversitat Miinchen D-85748Garching Faculty for PhysicsE21

2 Paul Scherretnstitut, CH-5232Villigen PSI, Switzerland

The processf a neutronradiographyimageformation canbe describedn termsof a Point SpreadFunction(PSF)superposition.This way all
distortionsin the radiographypicture obtainedunderdifferentexperimentalconditionscanbe describedasalterationsn the correspondind®SFE
Monte Carlosimulationswereperformedfor the calculationsof PSFfor differentmaterialsthicknessanddistancebetweersampleanddetector
A setof radiographyexperimentswas performedto confirm the PSFsuperpositiorprocedure. The good agreemenbetweenthe superposition
methodandexperimentaldataallows to usethe Monte Carlo simulationsasa basefor correctiondn the neutronradiographyimages.

B-13 How to ProduceSpatially Defined ProtonsDomainsin Matter: A Novel Tool for Small-Angle Polarized Neutron Scattering Struc-

tur e Studies

B. van den Brandt, S.FJ. Cox, H. Glattli®, P. Hautld', H. Jouw?, J. Kohlbrechet, J.A. Konte?, E. Leymari€’, S. Mangd, R. May®, H.

Stuhrmanf, O. Zimmef,

! Paul Scherreiinsitute,CH - 5232Villigen PSI, Switzerland

2 |SIS Facility, RutherfordAppletonLab, Chilton, Oxon,0X11 0QX, UK

3 CEA Saclay SPEC F - 91191Gif-sur-Yvette,France

4 Institut de Biologie StructuraleJean-Pierr&bel,F - 38027GrenobleCede 1, France

% Institut LaueLangein, BP 156,F - 38042GrenobleCede 9, France

8 TechnischaJniversitit Miinchen,James-Franck-Strasd® - 85748Garching,Germary

An apparatutiasbeendevisedandimplementedo establishby dynamicnuclearpolarization(DNP) andrf irradiationprotonpolarizationgradi-
entsarounda paramagneticenterin a dielectricsolid. The aim is to develop techniqueof local contrastenhancemerfor small-angleneutron
scatteringstudiesof macromoleculesThe apparatugonsistsof a cryostatwith anintegrated3,5 Teslasplit pair magnet,a continuousflow 4He
insertwith top loadingcapability a 98 GHz microwave systemfor DNP, anda NMR aswell asarf irradiationsystemto measureandmanipulate
theprotonspinpolarization.It hasbeensuccessfullyoperatedn severalexperimentakuns.

B-14 Applied energy-selectve neutron radiography and tomography

N. Kardjilov', S Baechlet, E Lehmand,

! TechnischdJniversitat Miinchen D-85748Garching Faculty for PhysicsE21

2 Paul Scherretnstitut, CH-5232Villigen PSI, Switzerland

Theattenuatiorcoeficient for monoenggetic thermalneutronschangegyuite drasticallyat the Braggcut-offs for mary solid materialsdueto the
coherenneutronscatteringoy the crystallattice. In mary caseghealterationin thetotal crosssectionfor the correspondinglements significant
andthis factcanbe usedfor achieving a materialdiscriminationin radiographyandtomographyimagesby changingthe spectrumof the applied
neutronbeam.Suchenepgy-selectve neutronradiographyandtomographyexperimentsvereperformedat the spallationsourceSINQ at the Paul
Scherreinstitutein Switzerland.For this purposea velocity selectomwasinstalledat the PGA beampositionat SINQ to obtaina definedneutron
enepy distribution.

B-15 Towards 0.1 mm spatial resolution

A. D. Stoicd, X.-L. Wand,

! SpallationNeutronSource,701 ScarbordRoad,Oak RidgeNationalLaboratory Oak Ridge, TN 37830,USA

Oneof thedesigngoalsfor VULCAN, the SNSengineeringiffractometeris the ability to measurespatialchangeswvith 0.1 mm resolution(in

one-dimension)Themajorchallengehereis to define0.1 mmwide incidentanddiffractedbeams Becausehe targetedapplicationsfteninvolve
the useof large samplesor specialervironment,slits cannotbe usedfor this purpose.ln this paper methodgo achieve 0.1 mm spatialresolution
areoutlined. For theincidentbeam,a new compactocusingdevice is proposed Thedevice is madeof a stackof bentsilicon wafers,eachhaving

areflectve multilayer (supermirror)depositecbn onesideanda neutronabsorbingayer on the otherside. The optimal designto minimize the
optical spatialaberrationss discussecind Monte-Carlosimulationresultsare presented The presentdesignfor the diffractedbeamfocuseson
imaging.Preliminarytestingresultswith BraggMirror imagingwill bepresented.

B-16 Neutron quantum statereconstruction

M. Baron*?, H. RaucH, M. Sud4,

1 Atominstitutder Osterreichischebniversitten,A-1020 Wien, Austria

2 |nstitut Laue-Langein, F-38042Grenoble France

3 AustrianResearctCenter A-2444 SeibersdorfAustria

The neutroninterferometerset-upS18 at the ILL-reactor hasbeenusedfor the first neutronquantumstatereconstructiorexperiment. By a
simultaneousneasuremertdf the coherencdéunctionandof the modulatednomentundistribution behindthe interferometethe Wignerfunction
of variousquantumstatescanbereconstructedyhichis equivalentto the knowvledgeof the particlewave function. The spatialdimensiorfollows
from the measuremenf the coherencdunction which is the auto-correlatiorfunction of the wave function andthe shapein momentumspace
follows from momentunpost-selectiomxperiments Non-orthogonatutsthroughthe (x,k)- phasespacehave to be measuredor anunambiguous
reconstruction.Nearly classical(coherentland non-classicabtatesin form of Schibdingercat-like stateshave beenidentified. Comparisonof
calculatedand measuredVigner funtionswill be shovn. The work hasbeensupportedby the EU-TMR-Network on Perfect Crystal Neution
Optics- PECNO(ERB-EMRX-CT96-0057).
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B-17 Comparative study of the use of a white and a monochromatic beamin Small Angle Neutron Scattering, for some soft matter

samples.

G. Pep/*, M. Jerjin?,

! Laboratoirel éonBrillouin, 91191Gif surYvette,France

2 CNESTEN,65 ruede Tansift, Agdal, RabatMaroc.

WhenSmall Angle NeutronScattering(SANS) appearedt wascommonplaceo usea white beam(i.e. all the neutronscomingout of a neutron
guide). However this archaicmethodwas very fastabandonedor monochromaticscattering(i.e. a 10% wavelengthbandwidth). Meanwhile,
even whenthey 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
experimentacomparisorof bothmethodsatthe SANS spectrometePAXE, in LLB, for somesoft mattersamplegpolymerin bulk or in solution,
proteins.fer the datatreatmentdiscussionve consider2 casesaccordingto the available informationaboutthe scatteringaw. If the scattering
law typeis known, the datatreatmentasktypically consistdn determininga prefactoranda width. The comparatre studywill assesvhatis the
uncertaintydegradationdueto the white beam.Whenthe scatteringaw typeis not known the datatreatmenincludesa decowolution (scattering
reconstructionyvhichmayimply someanalyticalextensionassumptionThis papershalldiscussvhenthewhitebeamtechniquemaygive valuable
information.

B-18 Newmethod of absomtion coefficientdetermination of various materials by neutrography with fast neutrons

S.J.Mourad,

! Bureauof SystemEngineeringnternational_td., WinzererStr. 50,80797M{inchen

The neutrography(radiographywith neutrons)is a methodto determinethe absorptioncoeficient of known and unknavn materialsdependent
onthesite. In this studythe procedurds performedwith fastneutrons.The resultaredarkening patternson a film or a monitor screerrevealing
otherinformationsthanthe well-known slow neutronscatteringoecausef the differentabsorptioncross-sectionsBy calibrationof the neutron
exposureswith an experimentaldarkeningcune it is possibleto determinethe absorptioncoeficients of varioushomogenousandheterogenous
materialsspecimenvery precisely Site-dependergtructuregmixed materials)canbe displayedwith high resolution. The methodwastested
by evaluationof 150 sampleswith micro-densitometnandimageanalysis. The basicresultsare summarizedn the study presentedhere. The
experimentalabsorptiorcoeficientsarein agreementvith theoreticaresultsfrom the pertinentliteratureto a high extent. The constructiorof the
film cassetteis very sophisticatedh orderto separateéhedifferentcontributionsfrom neutronsof variableenegy; the differentmaterialsandtheir
sheetassemblyis alsoevaluatedin our study Possiblepracticalapplicationsfor the methodarewide-spreadandincludemary fields of modern
science'medicine biology, mineralogy military researchmaterialtestingandothers.

B-19 The first resultson obsewing new effectsat the setupfor a neutron EDM seairch by the new crystal-diffraction method.

V. V. Fedora!, E. G. Lapin', S. Yu. Semenikhif, V. V. Voronint,

! petershrg NuclearPhysicsinstitute

Recentlya new diffraction methodof a searchfor a neutronelectricdipole moment(EDM) was proposedusingsomenew effectsfor neutrons
diffractedby the crystalwithout centerof symmetryThefirst experimentalresultswere obtainedat the pilot setup,mountedat VVR-M reactor
in Gatchina,which allowed to study a dynamicaldiffraction of polarizedneutronsin thick crystals,using a direct diffraction beamfor Bragg
anglescloseto 90°. Theconsiderablelelayof the diffracting neutronin the crystalfor Bragganglescloseto 90° wasexperimentallyproved. The

velocity of a neutronin the crystalmeasuredy TOF methodturnedout to be 46 m/sfor Braggangleof 87° (thevelocity of theincidentneutrons
was 810 m/s). The depolarizatioreffect for diffracting neutronwasfirst obsered. It correspondso aninvariable (up to 87°) electricfield of

2.20 x 108V/cm, actingon a neutronin the crystal. This value coincideswith the theoreticaloneandour earlier experimentalvaluefor Bragg
angles~25° obtainedby the otherway. Theseresultsconfirm the predictedopportunityto increaseessentiallythe setupsensitvity to neutron
EDM, usingthe diffraction anglescloseto 90°. Soin our casethe valueEt, determiningthe sensitvity, turnedout to be comparablewith thatof

the mostsensitve nov magnetiaesonancenethod,usingultra cold neutrons.

B-20 A newneutron interfer ometry approachto the determination of the n-e interaction amplitude

A. loffe’, M. Vrang,

! Forschungszentrurdillich GmbH, Institut fir FestlorperforschunglFF-8: Streumethoderh2425Jilich, Germary

2 NuclearPhysicdnstituteof CAS, 20568ReznearPragueCzechRepublic

A new experimentalapproacho the determinatiorof the neutron-electrorinteractionamplitudeis proposed.The mainideaof this approachs
to usea perfectcrystalneutroninterferometeiboth asa sampleanda device for the measurementf the extra phaseshift causedbe the neutron
interactionwith atomsof Si. Indeed suchsampleganinterferometeblade)hasthewell knowvn atomicdensityandis a priori perfectlyalignedwith
respecto thecrystallattice of theinterferometecrystal. This resultsin the minimizationof systematierrorscausedy the samplealignmentand
increaseshe overall experimentalaccurag. Sometheoreticestimationsanddetailsof anexperimentaketup will bediscussed.

B-21 Performanceof the new pyrolytic graphite analyserbank on the IRIS spectrometerat I1SIS

M. T. F. Telling!, S.1. Campbell, D. D. Abbley?, D. A. Cragd, J.J.P. Balchirt, C. J. Carlile?,

! |SIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, OXON, OX11 OQX

2 |LL, 6 JulesHorowitz, BP156,38042,Grenoble France

The pyrolytic graphite(PG) analysetbankon the IRIS high-resolutioninelasticspectrometeat the ISIS facility, RAL, UK hasbeenupgraded.
While theoriginal designutiliseda 6 row by 225-columnarrayof 2mmthick (1 cm?) graphitecrystalscooledto 25K, thenew designis comprised
of 4212crystalpieces(1mmthick, 18 rows by 234 columns).In addition,the graphiteis now cooledcloseto liquid heliumtemperatureo further
improve thesensitvity of thespectrometeiin this papemwe comparehe performancef thenewly upgradednstrumento resolutionandintensity
measurementsollectedprior to the modifications.
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B-22 Developmentof a doubly focusedsilicon monochromator and a new neutron 4-circle diffractometer for studiesof structural phase
transition

Y. Nodd, H. Kimura!, R. Kiyanagt, S. Komiyama, A. Kojima?, I. Yamad4, Y. Morii®, N. Minakava®, N. Takesué,

! Researchnstitutefor ScientificMeasurementsohokuUniversity 2-1-1 Katahira,Aoba-ku,Senda©80-8577Japan

2 GraduateSchoolof Scienceand TechnologyFaculty of ScienceChibaUniversity, Yayoi, Chiba263-8522Japan

3 AdvancedScienceResearciCenter JapanAtomic Enegy Researchnstitute, Tokai-muraNaka-Gun)baraki319-1195Japan

4 Thelnstitutefor Solid StatePhysics The University of Tokyo, 106-1Shirakata;Tokai, Naka-gunibaraki319-1106Japan

We have developeda 4-circle diffractometerfor a single crystal experimentat the guide-hallof the reactorJRR3M-AERI(Japanes®&esearch
Reactor)at Tokai. The nameof the diffractometerwas adaptedas FONDER (Four-Circle Off-center Type NeutronDiffractometer). We also
developeda horizontallyandvertically bendmonochromatorgvith silicon plates.We couldsucceedo getwell-focusedneutronbeamasa sizeof
lcmtimes2cmat the samplepositionby usingnine Si422plates.Wavelengthof the neutronis 1.54Aat the momentandthe maximumscattering
angleof asamplds 156degree.Weinvestigatedsereralhydrogerbondmaterialdik e squaricacidandMeHPLN, oxide materialssuchasCuGeQ,
an oxide ferroelecricand antiferromagneticompoundYMn»Os, and obtainedtheir structureandthe phasetransitionscheme.We alsostudied
structureandmagneticstructureof manganeséuoride MnF,. Very goodR-factorwasobtained andelectrondensitywhich is carryingspinswas
obtained Maximumentrofy methodandFouriersynthesisnethodsvereappliedto btainnucleardensitywith greatsuccess.

B-23 Neutron Monochromatization in Reflectometryby Meansof Thin Film Multilay ers

D. ClemensM. Horisbeger,

! Laboratoriuntiir Neutronenstreuunds TH Zirich & Paul Scherreidnstitut, CH-5232Villigen PSI, Switzerland

Thin film mutlilayersaresuitabledevicesto tailor thewavelengthbandwidthto theneedsn particularinstrumentsTheir Braggpeakcanbeplaced
to g > 1 nm~' by preparinga multilayerwith correspondinglysmall d-spacingby the penaltyof high repetitionnumbersandreflectiities that
aredecreasedby theinfluenceof interfaceroughnessAdditionally, unwantedlong wavelengthneutronsmay be presenin the beampathdueto
total reflectionfrom the mirror. Thus,the artificial structureis the reasonfor inherentnaturallimits. Neverthelessinstallationsworking with a
relatively large bandwidthor in a geometricallyconstrainedetup canprofit from their application.We reporton the performancef a multilayer
monochromatoat AMOR, thereflectometeat SINQ. Usingthisinstrumentwe comparedangledispersie reflectometryto a TOF modesetup,in
respecto resolutionandintensity respectrely.

B-24 Asymmetric diffraction geometry of the bent perfect crystal monochromator A way for a further improvementof properties of
strain diffractometers

P. Mikula', R. Lin Pend, J. Saroun, M. Vrand,

! NuclearPhysicdnstitute,25068 Rez,CzechRepublic

% StudsvikNeutronResearch.aboratory S-61182Nykoeping,Sweden

An adwantageougxploitation of asymmetridiffraction geometryof bentperfectcrystal(BPC)monochromatorfasbeenstudiedwith the aim of
further increaseof detectorsignaland/orresolutionof straindiffractometers.lt hasbeenexperimentallydemonstratedhatin the caseof strain
diffractometerghe asymmetricdiffraction geometryof the BPC monochromatowith the outputbeamextensioncanbe considerablysuperior
over the symmetricgeometryor asymmetricgeometrywith the outputbeamcompressiorusually usedin powder diffractometry Monte Carlo
simulationsandexperimentakresultsobtainedon the straindiffractometersn NFL StudsvikandNPI Rez will be presented.

B-25 On usingof cylindrically bent perfect crystals (CBPC) for TOF spectrometery

P. Mikula!, M. Furusaka3,

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

2 NeutronSc. Lah,, KEK, Oho1-1, Tsukuba305,Japan

CBPCneutronmonochromators/analyzeinsve beenproved asan excellentalternatie of mosaiccrystalsproviding a way how to increasdumi-

nosity and angular/eneagy resolutionof diffractometersat reactors. However, in the caseof scatteringdevicesworking in the TOF regime, the
CBPCelementshave not beenusedpractically We presenthe resultsof promising TOF testscarriedout with the fully asymmetricdiffraction

geometry(FADG) of silicon CBPCslabs.Thelengthandthe curvatureof theslabdetermingherangeof Ak/k (~ 10~2) thatcouldbeinvestigated
with theaccurag Ak/k ~ 10~*, Theobtainedresultsindicatethatthe FADG analyzelin combinatiorwith 1d-PSDcanbe a goodcandidatdor a

high-resolutioranalyzer The useof PSDincreaseshe speedf datacollectionconsiderably

B-26 MACS Low Background Doubly FocusingNeutron Monochromator

S.A.Smeé-%, J.D.Orndorf2, G.A. Scharfstein, Y. Qiu®, P.C.Brand, C.L. Broholn?2, D.K. Anand,

! Departmenbf MechanicaEngineeringUniversity of Maryland,College Park, MD 20742,USA

2 Nationallnstituteof StandardsndTechnologyGaithershirg, MD 20899,USA

3 Departmenbf Physicsand Astronomy JohnsHopkinsUniversity, Baltimore,MD 21218,USA

A novel doubly focusingneutronmonochromatohasbeendevelopedas part of the Multi-Analyzer Crystal Spectromete(MACS) at the NIST
Centerfor NeutronResearchThe instrumentutilizes a uniquevertical focusingelementhatenablesactive verticaland horizontalfocusingwith
alarge, 357-crystal(=1400cm?), array The designsignificantly reducesthe amountof structuralmaterialin the beampath as comparecdo
similar instruments. Electromechanicaind optical measurementserify the excellentfocal performanceof the device. Analytical and Monte
Carlosimulationgpredictthat,whenmountedatthe NIST cold neutronsourcethedevice shouldproducea monochromatibeam(AE = 0.2meV)
with flux ¢ > 108 n/cn/s.

B-27 Neutronimaging with multi-wafer monochromators

M. Popuwici!, A. D. Stoicd,

! University of MissouriResearciReactof MURR), Columbia,MO 65211,USA

2 SpallationNeutronSource(SNS),0ak RidgeNationalLaboratory(ORNL), Oak Ridge, TN 37831,USA

Multi-wafer monochromator$or neutronscatteringhave beendevelopedat MURR. Units madeof commercialthin silicon [100] wafersand of
non-standard511] and[110] wafershave beenfabricatedfor stressmappingmachinesat MURR, ORNL andNIST. The phasespaceoptics of
multi-wafer assembliesvasworked out (JAC, in press).It revealedthat neutronimagingcanbe donewith thick pacletsof wafersat the spatial
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resolutionof a singlethin wafer Imagingmay be dispersie (like with prisms)with respecto the neutronenegy, directionor a combinationof
theseput it mayalsobe non-dispersie (like with mirrors). Experimentdave confirmedtheseconclusionsDispersve andnon-dispersie images
were obtainedwith multi-wafer units at spatialresolutionscomparablewith thoseof single wafers. For non-dispersie imagingthe acceptance
window did notdependndeedon the neutronwavelength.

B-28 Developmentof 2He neutron spin filter cellsat the HMI

A. Gorzel, J.Klenke!, A. Rupg,

! Hahn-Meitnesinstitut GmbH

The spin dependentrosssectionfor thermaland epithermalneutronsgives ®He a high importancein neutronscattering. Due to the expected
experimentalpossibilities the constructiorof a *He neutronspinfilter is a main point of the instrumentdevelopmentat the HMI. Of substancial
importances in additionto a high transmissiornthe reductionof relaxationlossesowing to wall collisionsandmagneticfield gradients Refillable
cylindrical quartzcellswereevacuatedheatedandcoatedwith Cs. They werefilled with compressegolarized®He (p ~ 1bar)attheuniversity of
Mainz (Prof. Heil). Scatteringexperimentswith polarizedandunpolarizedheutrongA = 0.24nm)revealedtime constantbetweer83hand50h.
NMR measurementat low pressureells (p = 3.5mbar)varifiedtheseresults. Thetransmissiorof the emptycellswasaround80%.

B-29 The influenceof background on neutron polariser optimisation

D. J.Goossers L. D. Cussef,

! Researct8choolof Chemistry AustralianNationalUniversity, CanberradACT 0200Australia

2 NeutronScatteringAustralianNuclearScienceand TechnologyOrganisationMenai,NSW 2234, Australia

The optimisationof neutronspin filter polarisersis of currentinterest. A commonlyusedcriterion is the maximisationof 7p® wherer andp
arethe transmissiorandpolarisationof an unpolarisecbeam. Here,we presentnen optimisationcriterion for measuremerf the flipping ratio
andrelatedquantities.We find thatthis criterion givespathologicalresultswhenfilter mediumpolarisationis very high or the sampleis strongly
polarising. We explore the sensitvity of this criterionto backgroundandfind thatin all but the mostextremecases backgroundf 0.5%of the
peakcountrateremovesthe pathologicabehaiour. Hencethe criteriadevelopedis robustandpotentiallyof wide use.

B-30 Developmentof spin flippers with steadycurrentfor a TOF-NSE spectrometer at a pulsed spallation neutron source

T Takedd, H Setd, Y Kawabata,

! Faculty of IntegratedArts andSciencesHiroshimaUniversity, Higashi-Hiroshima739-8521 Japan

We designedr and~/2 flippersfor a TOF-NSEspectrometeat a pulsedspallationneutronsource. Theflippersoperatewith steadycurrentfor a
white neutronbeam.The pi flipper consistsof a compactmodifiedcurrentsheetandHelmholtzcoils. The currentsheetproducesnagneticfields
parallelto the sheesurfacewithout magnetidields perpendiculato thesheetsurfaceatthe surfaceof the sheefor theneutronbeamcrosssection.
The/2 flipper consistof arectangulacoil andHelmholtzcoils. We presenthe resultsof performancéestsof the new-typeflippers.

B-31 Magnetic Designof Polarized Neutron Reflectometer

J.Fuzi', L. Csef, Gy. Torok!,

! BudapesteutronCentre Researchnstitutefor Solid StatePhysicsandOptics,BudapestHungary

The polarizationoptionfor the BudapestNeutronCentrereflectometehasbeendesignedandrealized. The magnetidfields of polarizingmirrors,
guidefield magnetsaandflippers- both Mezeitype andsolid stateflipper - hasbeencalculatedby numerical3D magnetostaticomputation.The
obtainedconfigurationof the magneticflux densitydistribution was measuredindthe accurag of the calculationsverified. The first resultsof
neutronexperimentsarepresented.

B-32 Developmentof radio-fr equencyneutron spin flipper applicable to pulsedsources

R Maruyama, T Ebisava®, S Tasakf, D Yamazaki, S Kawakamf, T Kawai?,

! Departmenbf NuclearEngineeringKyoto Univ.

% ResearclReactornstitute, Kyoto Univ.

In Japan,a new pulsedneutronsourcewith high intensityis nonv underconstruction. We have a plan to install modified neutronspin echo
spectrometerasingradio-frequeng (r.f.) neutronspinflippersatthe pulsedsource althoughwe aredevelopingthesespectrometerat continuous
monochromatibeamsrom reactors.We needanr.f. flipper systemapplicableto a pulsedsource.The dependencef ther.f. flipper on neutron
wavelengthis relatedto the amplitudeof the oscillating field. Thereforethe amplitudeof the oscillating currentshouldbe varied in inverse
proportionto the neutronflight time. In this paper we describether.f. spinflipper systemapplicableto pulsedneutronsourcesanddiscusshe
experimentakesultsof its performances.

B-33 Largeangleneutron polarisation analyser

Th Krist', H Fritzsche, K Temst, F Mezet,

! Hahn-Meitnerinstitut Berlin, Glienicker Str. 100,14109Berlin, Germary

2 Lab v. Vaste-Stdf/sicaenMagnetismeK. U. Leuven, Celestijnenlaa200D, 3001Leuven, Belgium

A new device for thepolarisatioranalysisof neutronsover alargeangularangewastestedatthereflectometel 6 at BENSC.It consistsof abent
stackof Si waferscoatedwith a polarisingsupermirrorandanabsorbingayerandhasa lengthof 75 mm. This stackwasdividedinto sub-stacks
which weretilted againsteachotherby 0.2 deg to analysea total angularintenal of 2.4 deg. Rotatingthe detectorarmholdingthedevice in front
of a2D detectomwithout a sampleinsertedshavs thatthe expectedangularangecanbe analysedvith aflipping ratioabove 70 andatransmission
of 60% of the spinup componentln addition,neutronswhich arereflectedrom a regulararrayof Co dotson Si in a speculamndanonspecular
beamwerespinanalysed Sucha device caneasilybe expandedo cover ary arbitraryangulamrange!
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B-34 Loss-freePolarisation of PulsedNeutron Beams

S.Muller!, G. BadureR,

1 Atominstitutder Osterreichischebniversit”aten Stadionallee, A-1020 Wien

Theconcepbf so-calleddynamicaheutronpolarizationshouldallow to polariseabeamof slow neutronswithoutloosing,atleastin principle,even
asinglepatrticle. It is baseduponthe spin-dependergnegy splitting of monochromatimeutronsransmittedthrougha NMR-like arrangement
of crossedstaticand oscillatingmagneticfields, which causedifferentinteractiontimesof the two oppositespin stateswith a subsequerstatic
precessioffield. If this Larmorprecessioris stoppedat a positionwherethetwo statesareorientedparallelto a givendirectionall neutronsarein
thesamespinstate however, onthe costof atiny enegy differencebetweerthem. For pulsedbeamshis new methodshouldbeapplicablesvento
polychromaticneutronsf oneexploits the spatialdispersiorof the particlesin combinatiorwith a suitablychosentime dependencef eitherthe
splitting or the precessioriield. However, until no efforts have beenundertakento work outits details. Thereforejn orderto proofthe feasibility
of this methodandto determinethe achievabledegreeof polarisationunderrealisticconditionswe have performedboth analyticalandnumerical
simulationswhich go far beyondthe simpleiterative approachof the original proposal.

B-35 'CRYOPADUM', animproved, hybride, zero-field, neutron polarimeter designfor Spherical Neutron Polarimetry

F. Tasset, L.-P. Regnault, E. Lelievre-Bernd, M. Thomasg, E. Bourgeat-Lamt, S. Pujol,

! Institut Laue-Langein, Grenoble France

2 CEA-G DRFMC/SPSMS/MDNGrenoble France

Cryopad-I1l,the uniquelLL polarimeter is routinely usedon IN20 and D3 for antiferro-magnetistructureinvestigations. The elasticmode of
operationhasnow beenfully demonstratedyp to high momentumtransfer allowing for examplethe spectaculadeterminatiorof the covalent
magneto-electrienagnetisatiordensityin Cr.Oz by P. J. Brown et al. We discussherethe tentatve inelastic magneticmeasurementmade
on IN20 with Cryopad-Ilwhich allowed us to acquirethe propercontrol of this techniqueto demonstratéts feasibility andto understandts
potentialstrengthin detectingmixed nuclearmagneticexcitations.Within theframeof ENPI,a EuropearNetwork for the developmentbof Neutron
Polarimetry anintensesimulationwork hasbeenrecentlyaccomplishedor a hybride(Nb & Mu-Metal) magneticdesign,holding the promiseof
a 2° precisioneven with a 2cm diametersamplesizeanda 2° beamdivergence. ThreesuchoptimisedCryopadumdevices are beingpresently
built for ILL, CEA andJAERI, which shouldrepresent dramaticimprovementin the neutronscatteringcommunityaccesso SphericalNeutron
Polarimetry

B-36 Towards High ResolutionPolarisation Analysis using Double Polarisation and Ellipsoidal Analysers

D. Martiny Marerd,

11SIS Facility, RutherfordAppletonLaboratory

Classicpolarisationanalysismethoddack the combinationof high resolutionandhigh-countrate necessaryo copewith the demandof modern
condensednatterexperiments.In this work, we presenta methodto achieve high-resolutiorpolarisationanalysisbasedon a DoublePolarisation
system.Couplingthis methodwith an Ellipsoidal WavelengthAnalysera high-countratecanbe achiezed whilst delivering a resolutionof around
10 peV. This methodis ideally suitedto pulsedsourcesalthoughit canbe adaptedo continuoussourcesaswell.

B-37 NRSEphenomenawith adiabatic passageof neutron spin thr ough resonantcoils
S.V. Grigoriev'>2, W.H. Kraarf, M.Th. Rekweldf, W.G. Bouwmari

! Petersbrg NuclearPhysicdnstitute,Gatchina St.Petersbrg 188350 Russia

% InterfacultairReactornstituut, TU-Delft, 2629JB Delft, The Netherlands

NeutronResonanc&pinEchophenomengproducedy resonanceoilswith adiabatiqgpassagef theneutronspin,areinvestigatedxperimentally
andtheoretically The solutionof the Schiddingerequationwasobtainedor therequiredconfiguratiorof themagnetidields. Thewholespectrum
of the neutronwavelengthis involvedin the precessionThe precessiomphasensidethe coil consistsof threecontritutionsin the rotatingframe
approach.Thefirst, biggestcontritution is the phaseof the rotatingframe. The seconds the precessiophaseof the neutronspinin the rotating
framesinceit follows adiabaticallythe effective field asseenin this frame. The third, smallestcontribution is Berry’s phasesincethe magnetic
field rotatesover anangleapproachingr in thisrotatingframe. All threecontributionshave beenexperimentallystudied.

B-38 Spin-Echo SANSbasedon adiabatic HF flippers in dipole magnetswith skew poles.

W.H. Kraart, S.V. Grigoriev?, M. Th. Rekweldt', W.G. Bouwmar, O. Uca,

! InterfacultairReactornstituut TU-Delft, 2629JB Delft, The Netherlands

2 Petersbrg NuclearPhysiscdnstitute,188350GatchinaPetershrg District, Russia

We built a Spin-Echoset-uphaving precessiordevices eachmadeup of 2 adiabaticHF flippers. To realisethe anglelabelling of our coarsely
collimatedneutronbeam the polesof the dipole magnetdor the HF flipperswereshapedasparallellograms Goodpolarisationcanbe obtained
over largebeamcrosssectiondn dipolefieldsup to 750gaussj.e. HF equalto 2 MHz. SANSin a sampleplacedsomeavherein the beamshawvs
up asdepolarisationi.e. adecreasef theamplitudeof the SE signal. Measuringthe depolarisatiorat variouspositionsof the sampleinsideoneof
the precessiomlevicesis equialentto probingthe samples correlationfunction g(r). We will shav examplesof spin-echdSANS measurements
in whichthis functionwasdeterminedip to r=60 nm.

B-39 Magnetisedfoils as#-Flippers in Spin-Echo Spectroscopy

M. T. Rekweldt, W. H. Kraan W. G. Bouwman

LRI, NM, TU Delft, Mekelweg 15,2629JB Delft, The Netherlands

In Larmorprecessiomevices,suchasusedin neutronspin-echosystemsfield line integralshave to be homogeneousver the cross-sectionf the
neutronbeam.Inhomogeneitiedn theseline integralsarisewherethe magnitudeof thefield changeslongthe neutronpaths.Mostly correction
coils are appliedto correctfor theseinhomogeneities.In spin-echosystemsusing =-flippersin the region betweentheseinhomogeneitiesan
automaticcorrectionfor themaincontribution of theinhomogeneities obtainedhatavoidscomplicateccurrentcorrectioncoils. In this paperthe
applicationof such=-flippersin a spin-echospectrometefor small-anglescatteringwill be consideredainddiscussedThe principle canbeused
in conventionalspin-echcspectrometeraswell.
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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. Rekweldt,

! InterfacultairReactornstituut, Delft University of TechnologyMekelweg 15, 2629JB, The Netherlands

Spin echosmall anglescattering([SESANS)[1]is a novel polarisedneutronspin echotechniqueto measuresmall angleneutronscatteringwith
a divergentbeam. Calculationsindicatethat the methodworks bestwith strongscatteringsamples. It appearghat the countingstatisticsare
independentnthewavelengthusedatthe uppertail of the MaxwellianwavelengthspectrumLarge particlesgive morescatteringhansmallones
that male the techniguemostsuitablefor large particleswherethe resolutionis problematicin conventional SANS. Calculationsand SESANS
measurementiiustratetheseprinciples.1] W. G. BouwmanM. van Oossanen®. Uca,W. H. Kraan,andM. Th. Rekweldt.,J. Appl. Cryst.,33,
767—7702000.

B-41 Line integral correctionsin Larmor precessiordevices

0.Uca!, W. H. Kraart, W. G. Bouwmart, J.Plomp', M. T. Rekweldt!,

! Interfaculty Reactornstitute, Delft University of Technologythe Netherlands

Larmor precessiordevices needhomogeneousine integrals of the magneticfield along the neutrontrajectoriesover the beamcross-section.
Line integral inhomogeneitiesnust be homogenizedr correctedin order not to spoil the initial polarization. It hasbeenshavn that these
inhomogeneitiesanbe correctedwith coils in the SESANSinstrumentwith foils [1]. The coils generatea verticalfield gradientoppositeto the
precessioffield. Actually thesecoils transforma gradientof theline integralin thefield directionto a directionperpendiculato it. Thesamedea
of correctionis investigatedor moregeneralapplicationstheoreticallyandexperimentally{1] Line integral corectiondn SESANS Acceptedfor
publicationin PhysicaB, 2001

B-42 Developmentof modified neutron spin echospectrometersapplicable to pulsed neutron sources

STasakl, T Ebisaval, R Maruyamd, N Achiwa®, T Kawai', Y Kawabatd, M Hino!, D Yamazaki, S Kawakam?,

! ResearciReactornstituteKyoto Univ., KumatoriOsaka590-0494 Japan

% Departmenbf NuclearEngineeringKyoto Univ., Sakyo-ku, Kyoto 606-8501 Japan

3 GraduateSchoolof SciencekyushuUniversity, Higashi-kuHakozaki812-8581Fukuoka,Japan

Modified neutronspin echois developingmethodbasedon neutronspininterferometryprinciple. Therearethreetypesof spectrometearenow
beingdevelopedto applyto reactorneutronsources.Advantagef thesespectrometerare 1. they do not requirehugeuniform magneticfield,
2. sincethe sizeof the spectrometecanbe muchsmalley thenit will be possibleto combinewith otherspectrometersand3. have possibility of
increasingspin echotime. Application of thesespectrometerdjownever, hasnot yet performed.We presentresultsof preliminaryexperimentsof
themodifiedneutronspin echospectrometerapplicableto pulsedsourcesanddiscuson the feasibility of thesespectrometers.

B-43 Larmor precessiorpictur e and quantum aspectsof neutron spin behavior

N.K. Pleshane!,

! Petershrg NuclearPhysicsinstitute,188350GatchinaRussia

Theinterestto quantumaspect®f theneutronspinbehaior in magnetidieldshasrecentlybeenstirredup by developmentsn neutrontechniques.
In someof the papersthe Larmor precessiorpicture hasbeenrevoked asinconsistentwith the exact quantumpicture. However, onemay shav
thatin thesecasesthe Larmor precessiorpicture can be reconciledwith the quantumapproachto the neutronspin behaior in homogeneous
fields. Particularly, the useof suchnotionsaszeo field precessionoptical spinrotationandquantumprecessionntroducedo opposethe Larmor
precessiortancertainlybe avoided. On the otherhand,the conditionsareobtainedwhenthe Larmor precessiomicturefails andquantumaspects
of theneutronspinbehaior do comeinto play. Examplesof polarizedneutronexperimentsaregivento illustratethis.

B-44 Neutron spin-echospectrometer at BARC Trombay

S.L.Chaplot, R. Mittal', P. Goel',

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085 India

At oneof the cold neutronguidesat the Dhruva reactorat Trombay we aretestinga modestlydesignecheutronspin-echaspectrometemwhich
would be suitablefor the study of dynamicsat an intermediatelength of aboutl nm andtime up to 1 ns. We usea BeO- filtered quasi-
monochromatibeam;anda multi-stagesollertype designof the supermirrompolarizerandanalysemhich allows focussingof the neutronbeam
by a suitablechoiceof the anglesbetweerthe variouscolumnsof the supermirrors The spin-echosignalhasbeenobsered for thedirectbeam,
andfurthercalibrationexperimentsarein progress.

B-45 Instrumental Designand Performanceof a New PulsedNeutron Reflectometer(ARISA) for FreeSurfaceat KENS

N. Torikai®, M. Furusaka, H. Matsuokd, Y. Matsushitd, M. Shibayam4, A. Takahard, M. Taked&, S. Tasakl, H. Yamaoka,

! NeutronScienceLab (KENS), KEK, TsukubaJapan

2 Dept. of PolymerChemistry Kyoto Univ., Kyoto, Japan

3 Dept. of Applied Chemistry Nagoya Univ., Nagoya, Japan

4 NeutronScatterind-ab, ISSR The Univ. of Tokyo, Tokai, Japan

% IFOC, KyushuUniv., Fukuoka Japan

5 PhysicsDept., TohokuUniv., SendaiJapan

7 ResearchReactornstitute,Kyoto Univ., Kumatori,Japan

8 Dept. of MaterialsScienceUniv. of ShigaPrefectureHikone,Japan

A new pulsed-neutromeflectomete(ARISA) with averticalscattering-plangeometrywasinstalledat oneof thethermalneutronportsof KENS.
The neutronbeamis guideddownward onto samplesurface. Speculareflectioncanbe measuredip to 4 nm~! in neutronmomentumtransfer
alongtheverticaldirectionfor liquid sampleusingneutronswithin wavelengthrangeof 0.07nm- 0.4nm. A liquid troughanda high-temperature
cell werepreparedassampleervironmentequipmentThe performanceaestshave beenstartedusingnickel films anda few polymersystems.
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B-46 Wide angleNSE: the spectometer SPAN at BENSC

C. Pappas, A. Triolo!, R. Kischnik', F. Mezef',

1 BENSC,HMI Berlin, Glienicker Str. 100,D-14109Berlin, Germary

The peculiarity in the designof SFAN is in the NSE precessiorfield, which is createdby threepairs of coils with diametersl, 3 and4.8 m

respectiely. Theset-uphasa cylindrical symmetryarounda verticalaxis, which crosseshe scatteringplaneat the sampleposition. Theresulting
magneticfield doesnot changewith the scatteringangleandthusenablesimultaneouNSE measurementsver a wide angularrange. SFAN is

alsocharacterizedby its broadincidentwavelengthband,which rangesfrom 9 Ato 2.5Ai.e. from cold neutronsto thethermalspectrum.At the

lowestwavelengthof 2.5A1 Qmaz =4.8A~', which opensup new possibilitiesin probingcoherentdynamicsin thehigh Q range wherelocalized
motionsshouldoccur Thathigh Q valueshave never beenaccessibléy arny otherNSE spectrometebeforeandhave upto now only beenreached
by the combinedthermalTAS-NSEspectrometerSASSE-IN20atILL andPONTA atISSP-AERI

B-47 Calculations on spin-echocoils.

S.Prokudayld, R. Gahlet, T. Keller*, M. Bleuef, M. Axtner', A. Sehache?,

! physikDepartmenE21, TechnischdJniversitit MiinchenD-85747Garching Germary

2 Instituteof ComputerAided Design,RussianAcademyof ScienceMoscaw, Russia

The perfomanceof the coils usedin Spin-Echasetupis simulatedto obtainthe optimumparametersThe possibilityto useroundwire insteadof
bandfor coil productionis proved. The parametersf the staticbootstrapcoils werevariedin 2D approactanda moreadwancedconfigurationas
beingusedwasfound. Thecoil for normalspineschowith field perpendiculato the opticalaxisis consideredn 3D simulations.Firstresultsare
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. Henniorf, P. Boutrouill€?, G. Bayor?,

! Universitat Kiel, Institutfilr Geavissenschafterlineralogie Olshausenst#0, 24098Kiel, Germary

2 CEA, Centred’ Etudesde SaclayDSM/DRECAM/LLB, 91191Gif-sur-YvetteCede, France

3 CEA, Centred’ Etudesde SaclayDRN/DRE/SIREN,91191Gif-sur-YvetteCede, France

We demonstratéhatviscositiesanddensitie®f silicatemeltscanbeaccuratelydeterminedisingneutronimagingcombinedwith thefalling sphere
techniqueInvestigationsncludethe determinatiorof the viscosityanddensityof a pureSiO, meltattemperaturesp to 2000 C andexperiments
ontheviscositiesof partially crystallizedmelts.

B-49 Methyl Group Dynamicsin a Crystal and its GlassyCounterpart by Neutron Scattering

A. J.Morend, A. Alegr', J. Colmenerd, B. Frick?,

! Dpto. Fisicade Materialesy CentroMixto CSIC-UPV/EHU.Apdo. 1072,20080SanSebasfin, Spain

% Institut LaueLangein, BP 156X, F-38042 Grenoble France

Methyl groupdynamicsin a samesampleof sodiumacetatdrihydratein crystallineandglassystatehasbeeninvestigatediy neutronscattering.
Measurementhave beencarriedoutin thewholetemperaturgange coveringthe crosseer from the rotationaltunnelingto the classicahopping
regime. Theresultsin thecrystallinesamplehave beenanalyzedaccordingo theusualsingle-particleassumptiorwhile thosein theglassin terms
of a Gaussiardistribution of single-particlepotentials this distribution resultingfrom the structuraldisorderpresentn the glass. It is foundthat
the averagepotentialbarrierin the glasstakes,within the experimentalerror, the samevalueasthe singlebarrierin the crystal. The half-width of

the distribution takesa valuesimilar to thoseobtainedn the quite differentstructuralglassegpolymers)thathadbeeninvestigatedip to now.

B-50 Neutron scattering study of low energy excitationsin triphenyl phosphite

J.Mayer*, J.Krawczyk', J.Janik , M. Massalska-Arody, I. Natkanie¢?, O. Steinswll®,

! H.Niewodniczanskinstituteof NuclearPhysics 31-342Krakow, Poland

% FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

3 Institutefor Enegy Technology2007Kjeller, Norway

Tripheryl phosphite(TPP)was studiedby a wide rangeof experimentalmethods[1]. In this paperwe presentthe resultsconcerningthe low

enepgy excitationsmeasuredy inelasticincoherentneutronscatteringfor all phasesf TPP with two differentinstruments. The preliminary
resultsobtainedwith a directgeometryspectrometerevealeda weakbosonpeakin glassystate whatis in agreementvith large valueof fragility

of TPP. The more detailedresultsobtainedwith the invertedgeometryspectrometearealsopresented.The densityof statespresentedbeinga
realpropertyof the material, seemso be morecorrectway of describingthelow enegy processethanscatteringaw measuredh directgeometry
experiment[2]. [1] M. Mizukami, K. Kobashi,M. Hanaya,M. Oguni, J.Phys.ChemB 103 (1999)4078. [2] J.Mayer J.Kranczyk, J.A.Janik,
M.Massalska-Arodz,.Natkaniec,0.Steinswll, submittecto PhysicaB.

B-51 Characterization of "Str ong/Fragile” Behaviour of Glass-Forming AqueousSolutionsby Neutron Scattering

C.Brancd, S.Magazl', G. Maisand, O. Migliardo',

! Dipartimentodi FisicaandINFM, Universi&adi MessinaP.O. Box 55,98166S. Agata,Messina/taly

In this contrikution we reportthe resultsof a study on glass-formingaqueoussolutions. This studyis principally addressedo the comparison
of the vibrational propertiesof the two homologousdisaccharidescrossthe glasstransition. The neutronscatteringmeasurementsave been
performedon trehalose/HO andsucrose/HO mixturesby usingthe spectrometeMIBEMOL attheLaboratoireLeonBrillouin (LLB, Saclay)as
afunctionof temperatur@ndconcentrationln orderto characterizéhedifferentrigidity of boththedisaccharide/BO mixtures,we have analysed
thetemperaturdehaiour of the Debye-Wller factor For thetrehalosehatermixtures,alsothe dependencef fragility on concentratiornasbeen
alsoinvestigated.

B-52 Study on Destructuring Effect of Trehaloseon Water by Neutron Diffraction

F. Migliardo', G. Maisand, P. Migliardo®,

! Dipartimentodi FisicaandINFM, Universi&adi MessinaP.O. Box 55,98166S. Agata,Messinajtaly

a,a-trehalosea glass-formingdisaccharideshawvs an excellentbioprotectve capabilityin severalliving beingsunderervironmentstresscondi-
tions, maintainingactivity andleavening capacityof several desiccation-resistamrganisms.Ramanscatteringfindings on agueoussolutionsof
trehaloseandhomologoudlisaccharidesuggestshe hypothesighat the cryoprotectie actionof trehaloseon biological structureds to be con-
nectedwith its capabilityto reducethe amountof freezablevaterandto destructuresothe H-bondnetwork of water By neutrondiffractiondata,
collectedby using Sandaldiffractometerat the ISIS facility (UK), we evidencethe characteristipeakschangesf the partial structurefactors
anddistribution functionsin comparisorwith waterspectraandasa consequencef anincreaseof temperatur@ndconcentrationandobtainthe
confirmthata decreasingf thetetrahedralitydegreeof wateroccurs.

B-53 Neutron Scattering Study on the Vibrational Behaviour of DisaccarideAqueousSolutions

G.Romed, F. Migliarde', P. Migliardo®,

! Dipartimentodi FisicaandINFM, Universit‘adi MessinaP.O.Box55,98166S. Agata,Messinataly

In recentyearstherehasbeena rapid grownth in biochemicalandbiomedicalstudiesinvolving disaccharidesMost disaccharideslisplay similar
H-bondingpropertiesandpossessa relatively large numberof OH groups thatinterfaceeasilywith the H-bondnetwork of the closelyassociated
waters. To understandhe remarkablgunctional differencesamonghomologuedisaccharidest is importantto characterisandcomparehighly
resoled datafrom proton-sensitie techniquesin this contritution we reporta neutronscatteringstudyof the vibrationalpropertiesof trehalose,
maltoseand sucroseaqueoussolutionsby using the TOSCA spectrometeat the ISIS facility (UK). We have analysedvibrational spectraof
hydratedsamplesof threedisaccharidesn orderto investigatethe extentto which certainunusualow-frequeng differencesetweentrehalose
andthe otherhomologueglisaccharidegrereflectedin specificfeaturesat higherfrequenciesandto characterizehe effectsof disaccharidesn
thedynamicsof ice.
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B-54 Neutron Scattering Study of Molecular Motions in GlassyBPA-Policarbonate.

S.Arrese-lgot, A. Alegrima', A. Arbe', J. Colmenerd, B. Frick?,

! Dpto Dpto de Fisicade Materiales,Universidaddel Pais Vascoy Unidadde Fisicade Materiales(CSIC-UPV/EHU).Apdo 1072,20080,San
SebastianSpain.

2 ILL, BP 156,38042Grenoble France.

Most of the engineeringhermoplasticsmaterialswith a well-known technologicakignificance areglassypolymers. The mechanicaproperties
of thesepolymers beingthe basisof mostof theseapplicationsaredirectly relatedwith the dynamicalprocessesccurringatthe molecularscale.
For example,it is believedthattheenegy dissipationcausedy theactivationof dynamicprocesseeelatedto secondaryelaxationareresponsible
of the goodimpactresistancef engineeringpolymers.In orderto shednew light into the comprehensiownf the relationshipbetweermolecular
dynamicsandmechanicapropertiesof thesepolymers we have studiedthe dynamicsof glassyPolycarbonatéPC).Methyl groupdeuterateénd
fully deuteratedsamplesvere measuredy meansof QuasielastidNeutronScattering{QNS) andDielectric Spectroscop (DS). It is shavn that
the occurrenceof only phetryl ring p-flips is not enoughto explain the NS dataobsered. Moreover, someadditionalcenterof massmovementis
inferredfrom thefully deuteratedamplespectrawheremavementswhich do notinvolve structuralchangeslike phetryl ring p-flips, would not
contributeto thequasielastisignal.

B-55 Characterization of Conformational Propertiesof Protein/Trehalose/Wter Systemby Neutron Scattering

F. Migliardo!, G. Maisand, P. Migliardo!,

! Dipartimentodi FisicaandINFM, Universi&idi MessinaP.0.Box55,98166S. Agata,Messinajtaly

The presentwork concernswith an experimentalstudy of the conformationalpropertiesof animportantproteindUTPaseasa function of tem-
peratureandin presencandin absencef trehalose Sincetrehaloseplaysanimportantrole asstabilizerof cellularstructuresn particularstress
conditions by protectingbiologicalmembraneandenzymesinderconditionsof dehydratiorandelevatedtemperatureshiskind of studyallows
to testthe stabilizingeffect of trehaloseon biological systems.The attentionhasbeenaddressetb the temperaturestabilizationof dUTPase,an
essentiabeterminantf fidelity of DNA replicationby effectively reducingthe dTTP/dUTPratio in cellsundegoing active mitosis. To elucidate
whethera direct protein-trehalosénteractiontakes place, SANS measurementiave beenperformedby V4 spectromete(BENSC, Germary).
From this investigationwe have obtainedinformation on the changef the protein structureas a function of temperatureand in presenceof
trehalose.

B-56 Analysis of Vibrational PropertiesChangesof Water in Presenceof Disaccharides

G.Romed, P. Migliardot,

! Dipartimentodi FisicaandINFM, Universi&idi MessinaP.0.Box55,98166S. Agata,Messinajtaly

Thegrowing interestontrehaloseandhomologueslisaccharidess basednthe circumstancehatthey revealgreateffective bio-protectve effects.
Among variousfunctions,disaccharideincreasetoleranceto freeze-drying,inhibit virus growth in cell culturesand prolongthe life of organs
for transplantation.To understandhe unique effectivenessof trehalose neutronscatteringis a powerful spectroscopitechniqueto be usedin

conjunctionwith simulationof the molecularmechanism®f the biological action. In this contribution we reportthe resultsobtainedby using
MARI spectromete(ISIS, UK). Thefindingsrevealthattrehalosds mosteffective in destructuringhe open(low density)conformationof ice,

followedby maltoseandsucroseshaving the effectsof disaccharidesn the structuralarrangementandon thevibrationaldynamicsof water

B-57 Characterization of TrehaloseAqueousSolutionsby Neutron Spin Echo

C.Branca, A. Faraoné, S.Magazl', G. Maisand, A. Mangioné, C. Pappa3, A. TrioloZ,

! Dipartimentodi Fisicadell Universita di MessinaandINFM, 98166Messina/taly

2 Hahn-Meitnefinstitut, BENSC(NI), Glienicker StrasseD-14109Berlin, Germary

Thework reportsNeutronSpin Echo (NSE) resultson aqueoussolutionsof trehalosea naturallyoccurringdisaccharidef glucose shaving an
extraordinary.bioprotectve effectivenessagainstdehydratiorandfreezing. We collecteddatausingthe SFAN spectromete(BENSC,Berlin) on
trehaloseaqueousolutionsat differenttemperaturezalues. The aim of the work is to furnish new resultson the dynamicsof the trehalosehater
systemon the nanoandpicosecondscale.

B-58 The protonsdynamicsof ethyleneglycol

A. G. Novikov!, M. N. Rodnikova?, O. V. Sobole!,

L Institutefor PhysicsandPawver EngineeringBondarenk Sq.1.,0bninsk,KalugaReg., Russia.

2 Kurnalov Instituteof GeneralandInorganicChemistry RussianAcademyof Sciences117907 Moscawv, Russia

The resultsof the inelastic neutronscatteringexperimenton ethyleneglycol at T= 348K and T = 393 K by using "direct geometry”double
time-of-flight neutronscatteringspectrometebIN-2PI (FrankLaboratoryof NeutronPhysics JINR, Dubna)arepresentedThe quasi-elastiand
inelasticcomponent®f theincoherentscatteringfunction S(Qw) have beenconsideredThe diffusion characteristicandgeneralisedrequeny
distributions(GFD) for protonsof ethyleneglycol moleculesnvereobtainedirom the neutronscatteringspectra.

B-59 Vibrational Dynamicsof Hydration Water in Amylose

N. Angelini’>®, F. Cavatortd-2, A. Deriu!>?, G. Albanesé?,

! |stituto Nazionaledi FisicadellaMateria, Unita di ricercadi Parma,ltaly

2 Dipartimentodi Fisicadell’ Universitadi Parma,ltaly

3 CNR Istituto Biofisica- Pisa-Italy

We presenta study on the dynamicalpropertiesof hydrationwaterin amylose,basedon low temperaturesibrational spectracollectedon the

TOSCAat ISIS. The structuralconstraintof the polysaccharidehainsfavour the formationof a high densitystructurefor water thathasbeen

suggestedby Imberty et al.[1] on the basisof conformationaknalysis.Accordingto this model,hydrationwatercanonly enterthe poresformed

by six adjacenthelicesandcompletelyfills the poreat 27%wi/w reachinga densityoriginally quotedas1.4 g/cm. Our measurementshav that

thedynamicabehaiour of hydrationwateris similarto thatobsenedin high densityamorphousce. Amyloseshaws thereforepeculiarcharacters
whencomparedo otherporousmaterialsvherewaterformsstructureshaving aliquid-like density [1]imberty A, PerezS, Biopolymers.27,1205
(1988)
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B-60 Inelastic Neutron Scatteringin Amorphous Systemsat Low Momentum Transfer

W. Schmidt>2, M. Ohl*2, U. Buchenad,

! Forschungszentrudillich, Institut fir Festldrperforschung52425dillich, Germary

2 |nstitut LauelLangevin, 38042GrenobleFrance

We studiedinelasticscatteringat low momentuntransferfor polybutadieng[1], anamorphouspolymer andfor water The measurementaere
doneonthecold-neutrorthree-axispectrometeiN12 studyingprotonatecanddeuteratedamplego distinguishbetweerincoherenandcoherent
scattering.A large vacuumtank aroundthe samplewasusedto eliminatethe strongair scatteringat low scatteringangles closeto theincoming
beam.Multiple-scatteringalculationsvereperformedandvalidatedn theexperiments For theincoherenscatteringtheexpectedQ?-dependence
could be confirmed. On the contrary the coherentscatteringshawvs a small, but clearly non-zeroadditional contritution down to the lowest
accessibl®-vectors.Theresultsareinterpretedn termsof anelasticdistortionaroundow frequeng localisedmodeq?2]. ForIN12 apolarisation
analysiswith reducedair scatterings currentlyunderconstructionIn additionto magnetiexperimentslsoaseparatiomf coherenaindincoherent
scatteringat smallmomentuntransferwill beavailablewith high accurag. Thiswork hasbeenfundedby the BMBF undercontractnumber05-
300-CJB-6.[1] W. Schmidt,M. Ohl, U. BuchenauPhys.Rev. Lett., 85, (2000)5669. [2] U. BuchenauA. Wischneavski, M. Monkentusch,W.
Schmidt,Phil. Mag. B 79(1999)2021.

B-61 SANSstudy of the critical behaviour in a confinedbinary liquid mixtur e

M. Bonetti, Y. Aiméras, F. Formisand, J. Teixeira’,

! Servicede Physiquede’Etat Condeng, CEA-Saclay91191Gif-sur-YvetteCede, France

2 INFM-OGGc/olLL, 6 rueJ.Horowitz, BP 15638042GrenobleCede 9, France

3 Laboratoirel_&onBrillouin, CEA/CNRS-Saclay91191Gif-sur-YvetteCede, France

We reportheresomeof the resultsobtainedthrougha SANS experimentperformedat the PAXE diffractometerof the LLB (Saclay France)on

the binary mixture n-octane+n-perfluorooctamsealedin a VVycor porousglassat thebulk critical composition.This experimentallowedthe study
of the critical behaiour in a temperatureangeextendedwith respecto a previous measuremeritl] on a similar mixture to be performed.We

have detecteda low-Q intensity that increasesnore and more when lowering the temperaturegeven at temperaturesnuch lower thanthe bulk

critical one. The possibility thatcritical fluctuationscould survive in anextremelybroadtemperaturelomainbecausef confinements therefore
discussed[1] F. FormisancandJ. Teixeira, Europ.Phys.J.E 1, 1 (2000).

B-62 Structural Changesand Diffusive Consequencen Sodium Disilicate Melts

A. Meyer', H. Schobet 2, D. B. DingwelP,

! PhysikDepartmenE13, TechnischéJniversitit Miinchen85747Garching Germary

2 |nstitut Laue-Langein, 38042Grenoble France

3 Institut fur Mineralogie, Petrologieund GeochemieUniversitat Miinchen 80333Miinchen Germaly

We investigateNa, Si>Os meltswith inelasticneutronscatteringat temperaturesip to 1600K. Theelasticstructurefactorshavs at~ 0.9 A-'an
emeging prepeakwhich becomesnore pronouncedvith increasingeemperature The partially destrged Si-O tetrahedrahetwork relaxeson a
time scaleof ns, whereaghe Na ion relaxationdynamicsoccurson a time scaleof 10ps. The temperaturalependencef the latter is given by
the sumof two nearlyequallystrongcontritutions: a fasterdiffusion andanincreasinghumberof diffusing atoms. Our resultson structureand
dynamicscanberationalizedusingresultsof recentmoleculardynamicssimulations.

B-63 Chemical-isomericeffectson propanol glassystructur e

G.J.Cuelld', C. Talér?, F. J.Bermejd, C. Cabrill®, M. A. Ramog, S. Vieira?,

! Institut LaueLangevin, 6 rue JulesHorowitz, F-38042Grenoble France

2 Laboratoriode BajasTemperaturadJAM, CantoblancdE-28049 Madrid, Spain

3 Institutode Estructuradela Materia,CSIC, Serrandl 23, E-28005Madrid, Spain

We have studiedthestructureof bothpropanoisomersn theirglassyandcrystallinestatesy neutrondiffraction. Theglass-transitionemperatures
of 1- and2- propanolareabout98 and115K, respectiely, andeven surprisinglylarger differencesareobsered for the melting temperaturesf
the stablecrystals,which are 148 and 185K, respectrely. Their supercoolediquid phaseshav ratherdifferentrelaxationspectra,l-propanol
manifestingstrongdeviations from Debyebehaior, whereas2-propanolshaving a far wealer effect. We discussthe spectraobtainedfor the
staticstructurefactorandthe staticcorrelationfunctiong(r). Thereis a noticeabledifferencen the positionof the FSDR which clearlyindicatesa
densitychangewell correlatedvith the periodof theintermoleculaoscillationsshavn by the g(r).

B-64 Obsewation of Crosswaer from 3D-Ising to isotropic Lifshitz critical Behavior and Double Critical Point in a ternary Polymer
Blend

V. Pipicht, D. Schvahrt, L. Willner?,

! Forschungszentruiillich GmbH, Institut filr Festkorperforschung

A ternarypolymerblendconsistingof a critical polybutadiene/polystyrenmixture (PB/PS)anda symmetricdiblockcopolymelPB-PSwasstudied
by SANS. In principle, the diblockcopolymeractsas a surfactantthus enhancingthe systemcompatibility For diblock concentrationdelov
and above the so-calledLifshitz line (LL) the, respectiely, characteristigghasebehaior of blendsand diblockcopolymerss obsered. The
"blend” regimebelav LL shavs anuppercritical solutiontemperaturavhich is decreasingvith enhancedliblock content$ andis terminatedat
¢ = 0.074 whenapproachind.L. We couldidentify acrosseer from 3d-Isingto isotropicLifshitz critical behaior nearg¢ = 0.05 andfoundthe
existenceof a doublecritical point (DCP)at¢pcp = 0.074. A properly consideratiorof the DCP hasto be performedwith thefield variable
tur =| (T — T1)(T — Ty) | /T? its useleadsconsistentlyto the Lifshitz critical exponentsy = 1.68 andu = 0.88.

B-65 Selfand collective dynamicsof ordered star polymer solutions

J. Stellbrink', J. Allgaier!, M. Monkentusch, D. Richtet, G. Ehlerg, P. Schigger,

L Institut fir Festirperforschungrorschungszentrudillich, D-52425Jilich, Germary

2 |nstitut Laue-Langein, F-38042Grenoble France

We investigatedself andcollective dynamicsof orderedstarpolymersolutionswell above their overlapconcentratiore™. Only atlow Q selfand
collective dynamicsbecomediscernible. The collective shorttime diffusion coeficient D. ¢ ¢ is well describedby theterm Do H(Q)/S(Q) as
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known from colloid dynamics.For covering the slowed dovn dynamicsat Q... , the peakpositionin S(Q), the dynamictime rangeof NSE was
extendedfor the first time up to 350nsusinglong wavelengths,(=194, at IN15(ILL, Grenoble). Herewe found that S(Q,t)/S(Q,0)elaxesinto
a concentratiordependenplateau. The plateauheightgivesthe meansquaredisplacemenbf starcores,which is relatedto the blob size of the
surroundingstarpolymersolutionobtainedby dynamiclight scattering.

B-66 Dynamic Neutron Scatteringon Partially Deuterated Polybutadiene

S.Kahle!, L. Willner', M. MonkenhuscH , D. Richtert, A. Arbe?, J. Colmenerd, B. Frick®,

! Institut fir FestirperforschungForschungszentrudillich, D-52425Jilich, Germary

% Departamentale Fisikade Materiales Universidaddel Pais Vasco,20080SanSebastianSpain

3 Institut Laue-Langein, 38042GrenobleCede, France

The molecularnatureof the secondaryrelaxation(JohariGoldsteinrelaxation,3 process)andits relationshipwith the a relaxationis in most
casesstill unknawvn. In orderto accessheseprocessesn a molecularlevel, it is necessaryo getspatialinformationof the relaxation. Through
the momentumtransferdependencef the dynamicstructurefactor S(q,t) this information can be provided by quasielastimeutronscattering
techniquesThelargedifferencein scatteringengthsbetweerhydrogeranddeuteriumallows to accentuateertaincorrelationsbetweeratomsin
apolymermelt. Here,we like to reporton recentresultson a polybutadienemelt, wherethe doublebondwashydrogeneousyhile the methylene
groupscarrieddeuterongd4h2-PB).In this way the correlationsbetweenthe doublebondsareemphasisedWe will shaw thatthe doublebond
/ doublebondcorrelationfunction, generatedn this way, shavs the sametemperaturelependencasthe viscosityat highertemperaturest the
structurefactor peakmaximum, but at lower temperatureshe spectradecayfasterthan predictedfrom the viscositytime scale,th. However,
the fully deuteratecdsample(d6-PB)hasshavn that the intermediatescatteringfunction at the structurefactor peakmaximumshaws the same
temperaturelependencever the completetemperatureéange[1]. This indicatesthe prevalenceof a differentprocesselown a certaintemperature
TC, obseredin thed4h2-PBsample.A similartemperature-dependensieovs the 8 procesobseredwith dielectricspectroscop [1] A. Arbe,
D. Richter J. ColmeneroB. Farago Phys.Rev. E 54 (1996)3853

B-67 Slow Dynamicsof n-Butoxyethanol/water Mixtur e by Neutron Spin Echo Technique

K. Yoshida, T. YamagucHi, M. Nagad, Y. Kawabatd, H. Setd,

! Faculty of Science FukuokaUniversity, Fukuoka814-0180Japan

2 Institutefor solid StatePhysics University of Tokyo, Ibaraki319-1106 Japan

3 Faculty of IntegratedArts andScienceHiroshimaUniversity, Higashi-Hiroshima739-8521 Japan

n-butoxyethanolhater mixturesundego phaseseparatiorat a lower critical solutiontemperaturéLCST) of 49°C. Previously, large small-angle
neutronscatteringwas obsered in the mixturesat temperaturedelov LCST, suggestinghat microheterogeneitypccursprior to macroscopic
phaseseparationin this study neutronspin echo(NSE) measurementsave beencarriedout at a cold neutronport C2-2 of JRR-3M,JAERI on

ann-butoxyethanolhatermixture of alcoholmolefraction0.09at 25 and37° C. Thediffusion coeficientsobtainedrom thetime dependenécho
signalshasedn a Brownianmotionapproximatiorwere6.6 x 10~ 1! and7.8 x 10~ 1! m?s™! at25and37°C, respectiely. Thesevaluesareabout
10? timessmallerthanthoseof purewaterandalcohol, probablyreflectingthe motion of molecularaggrgyatesformedin the mixture. Dynamics
of clusterformationin n-butoxyethanol/atermixtureswill bediscussed.

B-68 Dynamic and Static Propertiesof Star-burst and Star-lik e Dendrimers

S.Rathgeber, T. Pakulg, V. Urbar?, M. MonkentuscH, S. Longeville®,

! Forschungzentrurdillich, IFF - WeicheMaterie,52425Jilich, Germary

2 Max-Planck-Institufiir Polymerforschungg5021Mainz, Germary

3 EuropearSynchrotrorRadiationFacility, 38043GrenobleCede, France

4 Forschungzentruriilich, IFF - Neutronenstreuun&2425Jilich, Germary

5 LaboratoireleonBrillouin, 91191Gif-sur-YvetteCede, France

We studiedthe staticanddynamicpropertiesof starburstandstarlik e dendrimersindergoodsolventconditionsby meansof smallangleneutron-
and X-ray scatteringaswell asneutronspin-echo(NSE) spectroscop Fromthe form factor S(Q) we derived the radiusof gyration,the sphere
radius therangeof hydrodynamidnteractionandthefractaldimension.Internalsegmentdistributionshave beencharacterizetdy the pair distance
distribution function and the sggmentdensity profile, both obtainedfrom S(Q) via an inverseFourier transformalgorithm. The experimental
findingsarein excellentagreementvith MC computersimulationresultsusingthe cooperatre motionalgorithm. Froma first cumulantevaluation
of the NSE datawe derived the relaxationrateson length scalessmallerand larger than the overall dendrimerdimension. For the starlike
dendrimersve wereableto resohe lengthscalessmallerthanthe extentof thelinearunitsbetweerthe branchingpoints.

B-69 Dynamicsof flexible counter-ionsin conducting polyaniline: A QuasielasticNeutron Scattering Study

M. Be€"-?, D. Djuradd, J. Combet, M. A. GonzaleZ, P. Rannod, B. Dufour*,

! Laboratoirede Spectrometri€®hysiqueJniversiteJ. Fourier Grenoble-I,B.P. 87 38402,SaintMartin d HeresCede, France

2 Institut Laue-Langein, 6 rue JulesHorowitz, B.P. 156,38042,GrenobleCede, France

3 Institut CharlesSadron 6 rue Boussingault7083Strasbouy Cede, France

4 CEA Grenoble DRFMC, SI3M, LPMS, 17 avenuedesMartyrs,38054GrenobleCede 9, France

Films of conductingpolyaniline containingflexible counterions wereinvestigatedby quasielastiagncoherentneutronscattering.In additionto
promotehigh conductvity, thesenew ions alsoactto increaseelasticity of samples.As in the caseof morerigid counterions, polymerchains
appeaiasvery stiff objectswhosedynamicsis completelyout of the investigatedime-scale.Corverselythe counterion dynamicswasprovedto
be of majorimportancein relationwith the chagetransportsincea dynamicaltransitionis obsened preciselyin the temperaturéangewherethe
electronicpropertieschangerom a metallicto a semiconductingegime.

B-70 Structur eand Dynamicsof Mixed Amphiphilic Membranes.A combined SANS-NSEstudy.

M. Mihailescud, M. Monkentusch, J. Allgaier!, D. Richtett, J. Stellbrink,

LIFF, Forschungszentruidillich, Germay

Amphiphilic moleculesuchasthe non-ionicC1o E4 -tetraethyl-monodegl-ether consistingbasicallyof a hydrophilic headand a hydrophobic
tail, canbuilt soft interfacial membrane®f varioustopologiesbetweenimmiscible fluids (e.g. water/oil). The averageconformationand the
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time relaxationof the fluctuatingmembranesat mesoscopidength-scalesare investigatedwith Small Angle NeutronScatteringand Neutron
Spin Echotechniquesrespectiely. Two examplestructuresj.e. in sphericaland planargeometriespuilt by Ci0 E4 surfactantin the presence
of analogougpolymericmacro-surfictantssuchas PEP — PEQO arepresentedlnformationson physicalparameterdik e the bendingelasticity
moduli areextractedbasedn availabletheories andtheinfluenceof block-copolymeion the membranestructureandinteractionis discussed[1]
V.Lisy andB.Brutovsky,Phys.Re.E,61(4),4045-4053,(20002] A.G.ZilmanandR.GranekPhys.Re.Lett.,77(23),4788-4791,(199(] A.Caillé,
C.R.Acad.Sci.274B,891-893,(1972)

B-71 Dynamic studiesof Poly(di-n-alkyl itaconate)s

P.F. Holmed, V. Arrighi!, S.Gagliardi, I. J. McEwert, J.M. G. Cowie!, J. Combet, M. T. F. Telling®,

! Heriot-Watt University, Edinturgh, UK

2 Institut Laue-Langein, 38042GrenobleCede, France

3 ISIS, RutherfordAppletonLaboratory Didcot, UK

We reporta dynamicstudy of poly(di-n-alkyl itaconate)sand presentdatafrom the backscatteringpectrometeréRIS (ISIS) and IN10 (ILL).
Elasticwindow scanmeasurementsarriedout on IN10 indicatethatmolecularmotionis detectedvell belav the glasstransitiontemperaturelt
is possibleto distinguishdifferentdynamicprocessesherethe temperatureangeover which theseareobseredis dependanbn thelengthof the
sidechainn. Theintermediatescatteringfunction, I(Q,t) determinedrom the QENSdatacollectedat IRIS wasfoundto obey time-temperature
superpositionWe shav thatthel(Q,t) dataat differenttemperaturesanbe overlappedusingthe sametime-scaleshift factors.This indicatesthat
therelaxationprocesss commonto all the polymersinvestigated.

B-72 Componentdynamicsin polymer blends. A combined QENS and dielectic spectroscopyinvestigation

S.Hoffmanrt, D. Richtett, A. Arbe?, J. Colmenerd, B. Faragd,

L Institut fir FestirperforschungForschungszentrudillich, D-52425Jilich, Germary

2 Departatmentale Fisicade Materiales Universidaddel Pa

is Vasco Apartadol1072,E-20080SanSebasn,Spain

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

The individual dynamicsof the two constituantof a binary polymerblend have beenstudiedby meansof QENS and dielectric spectroscop
(DS). In combiningneutronspin-echcandbackscatteringechniquesthe completecrossover from entropy driven, Rouse-lile chaindynamicsto
the alpha-relaxationn the local sggmentalmotion which is governedby local potentialsand sterichindranceshasbeenrevealed. The obsered
blendingeffectsontherespectie relaxationtimessuggest purelydynamicorigin of thedynamicheterogeneityn polymerblendsattemperatures
well above theglasstransitiontemperaturavithouttheassumptiorof ary kind of local phaseseparationThestudiesverecontinuedowardslower
temperatureby DS indicating systematiaeviationsfrom the mean-fieldbehaiour obsered by QENSwhich leadto anincreaseceterogeneity
of thelocal dynamicsof the system.

B-73 Fullerene-containingpolymeric Starsin bulk and solution by Neutron Spin-Echo

V.T. Lebede?, Gy. Torolk, L. Cse?, D.N. Orlova, V.A. Bersteiri, V.N. Zgonnik!, E.Yu Melenesskayd, L.V. Vinogradwa®,

! Petersbrg Nucl. Phys.Inst.,188300Gatchina St.Petersbrg dist., Russia

2 Res.Inst. for Solid StatePhys.andOptics,POB-49,H-1525,BudapestHungary

3 |offe Physico-Echn.Inst.,19402Polytechnicheskay26, St.Petersbrg, Russia

4 Inst. of Macromol.Compounds199004Bolshqy pr.31, St.Petersbrg, Russia

Thebenzenesolutionsof Starswith Cso fullerenecoreandpoly(styreneprmsandthebulk polymermatrix have beeninvestigatedy NeutronSpin-

Echo. Thebehaioursof Stars(~ 6 arms,massM ~ 5-10%) atmomentuntransferg = 0.2 —0.6nm ™! andin thetimeranget = 0.01 — 20ns at

T = 20 —90°C, werecomparedvith dynamicsof free PS-chainsDisplayingdepressedoleculamobility, the Starsdid not obey usualdynamic
Zimm or Rousemodel. The influenceof specificarchitectureandpolymerfullereneinteractionon their dynamicsis treatedin termsof stretched
auto-andpair correlationof chainunitsin Stars.

B-74 Molecular dynamicsof poly(N-vinylcaprolactam) hydrate

V.T. Lebede®, Gy. Torok?, L. Csef, Gy. Kali®, A.l. Sibilev*,

! petershrg NuclearPhys.Inst., 188300GatchinaSt.-Petersbrg dist., Russia

2 Researclinst. for Solid StatePhys,POB49, H-1525,BudapestHungary

3 Hahn-Meitneinst., Glienicker st.100,D-14109Berlin, Germary

The poly(N-vinylcaprolactam) PV CL) — D>O comple hasbeenstudiedby NSE at temperatureérom —60 to +40°C', whenthe hydration
transformsthe originally amorphousigid chain polymerto elasticone. The polymer (M = 2 - 10°) shavs a remarkabledecreasef glass
transitiontemperaturdrom Tg ~ 147°C (dry polymer)to T ~ —20°C ( 7 watermoleculesper unit). We explain it with forming hydration
shells(hydrogenbondswith C' = O -groups). This systemundegoesa phasedecompositiorat 7' ~ 50°C. So the polymermobility hasa
maximumwithin window T = —20°C + 5°C, wherethe S(q,t) correlationfunctionwasmeasured(timet = 0.003 — 5ns, momentuntransfer
g = 0.55nm™'). It displaysthe specificchain dynamicsbeing hybridizationof slow reptationandfasttransersalchain motion.Suchkind of
dynamicsin polymersystemavasnot obseredyet.
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B-75 Dynamicsof complexesof poly(N-vinylpyrr olidone)-Ceg in agueoussolution

Gy. Torok', V.T. Lebede?, L. Csef, D.N. Orlova?, A.l. Sibilev?, V.N. Zgonniké, E.Yu. Melenasskaya, L.V. Vinogradea®, M.A. Sibileva’,

! Researchnst. for Solid StatePhys. POB-49,H-1525,BudapestHungary

2 petershrg NuclearPhys.Inst., 188300GatchinaSt.-Petersbrg dist., Russia

3 Inst.of Macromol. Compounds]199004 Bolshoy pr.31, St.-Petersbrg, Russia

4 Univ. of St.-Petersbrg, 198904 University pr.2, Peterhof, St.-Petersbrg, Russia

Hydration of compleces of poly(N-vinylpyrrolidone) (PVP) with fullereneCso hasbeenstudiedby SANS and NSE to elucidatethe origin of
strongpolymerself-assemblynducedby extremelylow amountf fullerene(~ 10~%wt.%) in solution. As comparedo free PVP-coilsin D20,
the complexes (Ceo-moleculeper PVP-chain) forming massfractal structuresdemonstraténtensesggmentalmotion (time ranget=0.2-20ns) at
temperatured” = 20 — 80°C. This anomalousncreraseof relaxationrate of chainsin complees at segmentalscaleshouldbe relatedto the
influenceof fullereneonwatershellaroundPVP Theseresultsagreewith viscometrydataobtainedor aqueousolutionsof compleesatdifferent
fullerenecontent.

B-76 Conformation of a side-chainliquid crystal polymer in solution

D. Roussealy J.-D.Marty?, M. Mauzaé, P. Martinoty!, A. Brand®, J.-M. Guenet,

! Laboratoirede DynamiquedesFluidesComplexesCNRS-ULPUMR 7506,4 rue BlaisePascal F-67070Strasbouy cede, France

2 LaboratoiredesinteractiondMoleculaireset de Reactvite Chimiqueet PhotochimiqueCNRS-UPSUMR 5623,118routedeNarbonneF-31062
Toulousecede, France

3 BENSC- Hahn-Meitnennstitut, Glienicker Strassel 00, D-14109Berlin, Germary

4 Institut CharlesSadronCNRSUPR022,6 rue BoussingaultF-67083Strasbouy cede, France

We have carriedout a study of the conformationof liquid crystal polymerin diluted solutions. Our measurementsave beentakenin different
solventsas a function of the graftedmesogendraction. We have obsered that, for mesogendractionsbetween0% and 100%, the radiusof
gyrationinscrease$y a factor2 independenof the solvent. As we will discussduring this communicationthis obseration corresponds$o an
increaseby a factor4 of the backbones persistencéength,andis in favor of Fredericksors theory[1]. [1] G.H. FredericksonMacromolecules,
26,2825,(1993)

B-77 Multiple-phase behavior and its memory effectfor 4-acrylamidosalicylic acid gel

M. Annakd, R. Motokawa® , M. Sugyama, K. Har&, T. Nakahird,

! Departmenbf MaterialsTechnologyFacultyof EngineeringChibaUniversity, 1-33 Yayoi-cho,Inage-ku,Chiba263-8522 Japan

2 Departmenbf Physics GraduateSchoolof ScienceKyushuUniversity, 6-10-1Hakozaki, Higashi-ku,Fukuoka812-8581Japan

3 Instituteof EnvironmentalSystemsFaculty of EngineeringKyushuUniversity, 6-10-1Hakozaki, Higashi-ku,Fukuoka812-8581Japan
4-acrylamidosaliglic acid gel exhibits multiple phasesas characterizedy distinct degreesof swelling; the gel cantake one of four different
swellingvalues but noneof theintermediatevalues which appearssa resultof thecombinatiorof hydrogerbondingandhydrophobidnteraction
betweerpolymersggments. The gel hasremarkablememory: the phasebehaior dependn whetherthe gel hasexperiencedhe mostswollen
phaseor the mostcollapsedphasein the immediatepast. The informationis storedand reversibly erasedn the form of a macroscopigphase
transitionbehaior. Thestructurefactorscorrespondingo thesefour phasesvereobtainedoy SANS,whichindicatedthe presencef characteristic
structuregiependingon pH andtemperatureparticularlyin the shrunlen state.

B-78 INS asa sensitive probeof inter-monomer anglesin polymers

L. Eijck, van', F.C.Grozema, L.D.A. Siebbeles, G.J.Kearlg/*,

! Interfaculty Reactornstitute, Delft University of TechnologyDelft 2629JB 15, Netherlands

Wehave exploredtheuseof INS andnumericaimethodgo obtainoneof themostimportantstructurabarameterg conductingoolymers:theangle
betweemeighbouringaromaticrings. This is achieved by comparingthe measuredNS vibrational spectraof oligothiophenesn the crystalline
statewith thosecalculatedusing periodicDFT methods. The variation of the spectrumasa function of the anglebetweenthe thiophenerings,

arisesmainly from the soft out-of-planecoordinates Potentialfunctionsfor thesecoordinatesrecalculatedandshavn to be highly anharmonic.
Theanglesensitvity of theINS spectrarom thiswork canbe extendedto noncrystallinepolythiophenes.

B-79 Dynamicsof confinedPolymer Electrolytes.

A. Triolo?, L. Bronsteirt, J.W. Zwanzige?, V. Arrighi®, R.E.Lechnet, R. Triolo?,

! Hahn-Meitnennstitut, BENSC,Berlin, Germay

% Dept. of Chemistry IndianaUniversity, Bloomington,USA

3 Dept. of Chemistry Heriot-Watt University, Edinkurgh, UK

4 Dept. of PhysicalChemistry University of Palermo,Palermo,ltaly

The sggmentaldynamicsof Poly EthyleneOxide confinedin Inorganic-Oganic Compositess probedby meansof the QENStechnique.As a
consequencef the confinementPEO chainsshav a muchslower relaxationbehaior ascomparedo the bulk. The resultsare comparedwith
evidencedrom othertechniquesTheeffect of saltdopingof PEOis alsoprobed.

B-80 QENS Investigationof filled rubbers

A. Triolo®, F. Negron?, V. Arrighi®, R. E. Lechnet, F. Lo Celsd, R. Triolo,

! Hahn-Meitnernstitut, BENSC,Berlin, Germaly

2 Pirelli PneumaticS.p.A,Milan, Italy

3 Dept. of Chemistry Heriot-Watt University, Edinburgh, UK

4 Dept. of PhysicalChemistry University of Palermo,Palermoltaly

The QENStechniques appliedto investigatethe effect of inertfiller additionto polymerdynamics.The segmentaldynamicsof styrene-tadiene
rubberis foundto be stronglyaffectedby additionof SiO,. Our preliminarydataconfirmthe existenceof a thin layer of boundpolymeraround
thefiller surface,whosedynamicsis highly hinderedascomparedo bulk.
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B-81 NSEand TOF investigationof coherent dynamicsof atactic polypropylen

A. Triolo®, C. Pappas, V. Arrighi?,

! Hahn-Meitnernstitut, BENSC,Berlin, Germary

2 Dept. of Chemistry Heriot-Watt University, Edinburgh, UK

The coherentdynamicsof fully deuteratedatacticpolyprop/lene hasbeeninvestigatecby meansof combinedNeutronSpin Echoand Time of
Flight NeutronSpectroscop(coveringmorethanfour decade time) betweernTg+10K andTg+200K. Thesggmentaldynamicof aPPhasbeen
probedatdifferentvaluesof the momentun1ransfer(0.5§Q(,&’ 1)<1.8). Time-temperatursuperpositiowasobtainedfollowing theviscoelastic
shift law. TOF-QENSindicatesthe existenceof a fasterrelaxation,which is a precursorof the a-process.A thoroughdiscussionon the two
relaxationprocessewill bereported.

B-82 Segmentaldynamicsin Polymer Electrolytes

A. Triolo?, F. Lo Celsd, V. Arrighi®, R. E. Lechnet, R. Triolo?,

! Hahn-Meitnernstitut, BENSC,Berlin, Germaly

2 Dept. of PhysicalChemistry University of Palermo,Palermo,ltaly

3 Dept. of Chemistry Heriot-Watt University, Edinburgh, UK

Polymerdynamicsin PEO-saltmixturesis explored by meansof the QENStechnique. The reportedresultsare the first QENS evidencethat
dynamicheterogeneitieareinducedin PEO-saltmixturesasa consequencef saltaddition. In agreementith MolecularDynamicssimulation,
this behaior canberationalizedassuminghe existenceof a bimodalrelaxation:afastprocessorrespondingo the normalbulk oneanda slower
relaxationattributedto the formationof PEO-catiorcomplees,which considerablyslovs dowvn chaindynamics.

B-83 Anomaliesin the dynamicsand structur e of poly(vinyl chloride)

A. Arbe!, A. Moral', A. Alegrial, J. Colmenerd, W. Pyckhout-Hintzeh, D. Richte?, B. Faragd, B. Frick®,

! Departamentde Fisicade Materiales Universidaddel Pais Vasco andUnidadde Fisicade Materiales(CSIC-UPV/EHU),SanSebastianSpain
% Institut fr Festidrperforschungrorschungszentrudiilich, Julich, Germary

3 Institut Laue-Langein, Grenoble France

Thestructuralanddynamicalbpropertieof poly(vinyl chloride)(PVChave beenstudiedoy SmallAngle NeutronScattering SANS)andcombining
dielectric spectroscop coherentandincoherenteutronscatteringrespectrely. SANS revealsthe existenceof structuralheterogeneitiesThe
dynamicsstudy shawvs deviations of the spectralshapeand the Q-dependencef the alpha-relaxatiorfrom thoseexhibited by commonglass-
forming polymers.A modelconsideringhe coexistenceof differentregionsleadingto a distribution of characteristitimesg(logr) givesaccount
for the experimentalobsenations. A uniquefunctionalform for the alpha-relaxation determinedrom the coherentscatteringdataat the first
peakof the staticstructurefactor S(Q) - is assumedor all regionsin the sample.The g(logr) foundis compatiblewith the distribution of only
onevariable,the glasstransitiontemperature.The origin of this anomalousdynamicalbehaior canbe relatedto the structuralheterogeneities
identifiedin the SANS study
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B-84 Neutron diffraction Study of Zinc-Nick el Ferrites Powders Prepared by Combustion Synthesis

J.S.Le€', Y. ChoP, HaeS. Shim', ,

! KoreaAtomic Enegy Researchinstitute, HANARO, Daejeon305-600,S-Korea

2 SunmoorUniversity, AsanChungnam336-840,S-Korea

The chemicalcompositionandmagneticpropertiesof Zn, Ni1—, Fe204 povderspreparedy self-propagatindiigh temperaturesynthesisvere
determinedby neutrondiffraction analysisandwith a vibrating samplemagnetometerThe SHS reactionrate of the reactantmixture with tap
density had an extremevalue of 8.9 mm/secat the oxygenpressureof 5 MPa. The ferrite spinelin the SHS productsincreasedas the iron
contentin thereactantsncreasedThecoercve forceandresiduaimagnetizationvere7.990e, 75.8emu/g whereasthemaximummagnetization,
susceptibilityand curie temperaturavere 0.791emu/gand 0.001937emu/gOerespectiely. The powder neutrondiffraction patternsmeasured
at room temperaturaisingthe 32-detectohigh resolutionpownder diffractometefHRPD) at KAERI shaved that monochromatimeutronswith
awavelengthof 0.18339nm were obtainedfrom a Ge(331)monochromatowith a 90 take-off angle. The Rietveld refinemeniof eachpatterns
corvergedto goodagreemenj(>=1.882.24). In view of theimproved magnetigpropertiesandproductiity, the non-stoichiometrimumberof the
Ni-Zn ferritesformedby self-propagatindiigh temperaturesynthesiamethodsignificantlydependeadn the initial powvder size,oxygenpressure
andtherelative amountof iron to oxide.

B-85 Neutron diffraction investigationof the spontaneousand field induced spin-reorientation transition in TmzFe;7

A. Pirogost, J.Parl?, J.-G.Park?, C.H. Le€*, K. Proled, E. Valiev!, N. Kudrevatyki?, D. Sheptyakv®,

! Ural StateUniversity, 620083Ekaterinkirg, Russia

2 Departmenbf PhysicsJnhaUniversity 402-751Inchon,Korea

3 KoreanAtomic Enegy Researchinstitute,305-600TaejeonKorea

4 Hahn-Meitnefinstitute, SF-2,14109Berlin, Germay

5 Instituteof Metal Physics620219Ekaterinlurg, Russia

5 JointInstitutefor NuclearResearch]41980Dubna,Russia

Neutrondiffraction measurementwerecarriedout in orderto studythe spontaneouandinducedspin-reorientatioriransitionsof the "easyaxis-
easyplane” typein the poly- andsingle-crystallinesamplesof the TmaFe;; compound. The temperaturelependenciesf the orientationsand
the valuesof the Tm- and Fe-ion magnetizatiorwere determined. The large magnetizatioranisotroy of Tm-ion magnetizatiorwas obsered.
Using for TmyFe; 7 the two-sublatticemodel we have estimatedthe valuesof the magneticcrystallographicanisotroy constantof Tm- and
Fe-sublattices.

B-86 Neutron diffraction investigationof the metamagnetictransition in ErCos
A. Podlesgak!>2, A. Mirmelsteir?, A. Pirogos?, A. Teplykt?, Th. Strasslé, A. Furrett, A. Ermalov®,

! Laboratoryfor NeutronScattering ETH Ziirich & Paul Scherrefinstitut, CH-5232Villigen PSI, Switzerland

2 |nstitutefor Metal PhysicsRAS, 620219Ekaterinlurg GSP-170Russia

3 Ural StateUniversity, 620083Ekaterinturg, Russia

In contrasto otherLavesphasecompoundsin which the d-electrorsubsystenis eithernon-magneti¢LnNi-») or bearsa stablemagnetionoment
(LnFe), LnCo; exhibits anintermediatebehaior andundegoesa metamagnetitransition. Surprisingly very few dataon LnCo, by meansof
neutronscatteringhave beenpublishedsofar, althoughin mary caseghe determinatiorof the magnetizatiorby neutrondiffractiontechniquess
invaluablein the interpretatiorof the bulk phenomenaNeutrondiffraction wasemplo/ed to studythe magneticstateof the ErCo, asafunction
of temperatur@andexternalmagnetidield in the paramagnetistate. The metamagnetitransitionhasbeenconfirmeddirectly with magnetization
values6.0(5)and0.57(9)u s for the Er andCo sublatticesrespectiely.

B-87 Investigationof Atomic Ordering in Fe-Cr-Co Alloys

B. E. Vintaikin', E. Z. Vintaikin?, K. Mikke?, J.J. Milczarel®, J. Janlowska-Kisielfiska,

! BaumanStateTechnicalUniversity, Moscaw, Russia

% Instituteof PhysicalMetallurgy, Moscav, Russia

3 Instituteof Atomic Enegy, Swierk, Poland

Neutrondiffraction study of atomic orderingin hard magneticFe-CrCo alloys was performed. High coercvity in thesealloys is achieved by
spinodaldecompositiorinto ferromagneti@ndparamagnetiphase Elasticneutronscatteringat (100)and(200)rlp allowedto determinehelong
rangeorderingin theferromagnetigphase Theformationof the B2-typeLRO attemperaturefom 770K to 920K wasinvestigatedIt wasshavn
thatthe B2-typeLRO is formedat 770K for Co concentrationdigherthan16 at.%andthatthis featurewasonly weakly affectedby increaseof
Cr concentrationAt lower Co concentratioronly the SRO is obsernedat 770K.

B-88 Effect of magneticfield on the itinerant Co-subsystenin Hog 423Y 0.577C02

A. A. Yermalov!, R. Schneidet, N. V. Barana'?,

! Instituteof physics& appliedmathematicsiUral StateUniversity, 620083 Ekaterinlurg, Russia

2 Hahn-Meitnerinstitute, BENSC,D-14109,Berlin, Germary

Therareearthintermetalliccompound$io; —. Y, C0o, belongto the Lavesphasesndhave two interactingsubsystemsheitinerantd-electronof

cobaltandthelocalized4f-momentsof rareearthmetal. The Co-subsystenaxhibits the propertiesof anitinerantmetamagnetThe magneticstate
of the d-electronsubsystenis determinedy the effective molecularfield actingfrom rareearthatoms.As it is suggestedhe small externalfield

producesan orderingeffect on the R - subsystenof the compoundwith the Y-contentjust belav x. (0.58). It is foundthatthe applicationof the
smallmagnetidield enhancesignificantlytheintensityof Braggreflectionsanddepressetheintensityof diffusescatteringn Hop 423 Y ¢.577C0».

This behaior resultsfrom the metamagnetitransitionin theitinerantd-bandandmagnetizatiorgrowth of both R- andCo-subsystems.

B-89 Sublattice magnetisationsin ErCos

E.GratZ, A. Markosyar?, V. Paul-Boncout, A. Hosef, |. Gaidulova?, V. Rodimir?,

! Institutefor ExperimentaPhysics,T.U. Vienna,1040Wien, WiednerHaupstrass8-10, Austria
2 Faculty of PhysicsM.V. Lomonose MSU, Moscav, Russia

3 LCMTR, CNRS,94320Thiais, France
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4 Forschungszentrundiilich, IFF, Germary

Measurementsf the thermalexpansionof ferrimagneticErCos (Tc=401K) revealedan anomalyin the rangeof 60 to 80K. Interestinglyno

anomaloushangewasfoundin the temperaturevariationof the bulk magnetisatioM. In orderto understandhe origin of the volumeanomaly
neutrondiffraction studieswereperformedat the E6 diffractometemt HMI Berlin. The neutrondatarevealedthatthe Er-sublatticemagnetisation
Mg, decreasedrasticallyabore 80K, which causeslsoa decreasef the Co-sublatticenagnetisatiol/¢,. Thistemperaturénducedreduction
of the Co magnetisatioris connectedwith the obsered decreasef the unit cell volume (60V/V = 0.3 %). However dueto the antiparallel
alignment,Mg, andM¢, compensatandthussmooththetemperatureariationof M. This work wassupportedy RFBR (project00-02-17844)
andTU Vienna,Austria.

B-90 Magnetic structur esof TmCu,

A. Kreyssid', H. Schneidet, A. Schneiderind’, C. Ritter®, O. Isnard, G. Beht*, M. Loewenhaupt,

! TechnischdJniversitit Dresden)nstitut fiir AngewvandtePhysik(IAPD), D-01062DresdenGermary

2 TechnischeJniversitit Miinchen FRM-I1, D-85747Garching,Germary

3 Institut Laue-Langein, BP 156,F-38042Grenoble France

4 Institut fur Festlorper und WerkstoforschungDresdenPostbox270116,D-01171DresdenGermary

TmCu, with the orthorhombicCeCu structureshavs threedifferentmagneticstructures:AF1 for T <3.1K, AF2 for 3.1K<T'<4.4K andAF3
for4.4K < T < Ty = 6.4 K. Neutrondiffraction experimentson polycrystallinesamplesvere carriedout on D1B andD2B (ILL Grenoble)to
determinethe temperature@lependencef the magneticorderandto characterizehe threemagneticstructures.Iln contrastto the commensurate
propagatiorvectoralonga-axisfor thephaseAF1, thepropagatiorvectorsfor AF2 andAF3 areincommensuratevith additionalsmallcomponents
alongthe c-axisandthe b-axis, respectiely.

B-91 Crystal field effectsin RAgSh, intermetallic compounds(R=Tm, Ho, Er)

I. Sashint-, A. Szytul&, E. Goremychkir,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch

2 Instituteof Physicslagelloniarniversity

3 IPNS, ArgonneNationalLaboratory

The influenceof crystalfield is animportantsourceof magneto-crystallin@nisotroy andin orderto explain the differencesin the magnetic
structure®of thetetragonaRAgSh; (R=Ho,Er Tm) compoundsve have carriedoutinvestigatiorof thecrystalfield potentialin thesecompound$y
inelasticneutronscatteringon thetime-of-flight spectrometeKDSOG-M at the pulsedreactoriBR-2, Dubna,Russia.The crystalfield parameters
and correspondindevel schemehave beendeterminedrom profile refinementof the neutronspactra. The anisotropicsingle crystalmagnetic
susceptibilityandspecificheatdatacanbe describedvell with the crystalfield potentialdeterminedrom the neutronscatteringspectra.

B-92 Magnetic order in RAuln (R=Tb, Dy, Ho) compounds

M. Kolendd, B. Pené, N. Stiissef, A. Szytuld, A. Zygmung,

! Instituteof Physics,JagelloniarUniversity 30-059Krakow, Poland

2 BENSC,Hahn-Meitnetinstitute,D-14109Berlin-WannseeGermary

3 Instituteof Low TemperatureandStructuralResearchPAS, 50-950Wroclaw, Poland

Neutrondiffraction dataindicate that abose the Neel temperaturegqualto 51 K for R=Tb, 11 K for R=Dy and 5.1 for R=Ho theseRAuln

comoundscrystallizesin the hexagonalZrNiAl-type of crystal structure. In the caseof the TbAuln compoundbelov T an additionalphase
transitionconnectedvith the changeof the magneticstructureis obsered. In low temperaturesnagneticorderingsof ThAuln andDyAuln are
similar to thoseobseredin isostructuralTbPdinandDyPdIn[1]. For TbAuln abore T; equalto 3.7 K a changeof the magneticstructureto the
sine-wave modulateds obsened. For HoAuln belowv T equalto 5.1 K thediffusion peaksof the magneticorigin areobsered. [1] P. Javorsky at

al., Mater. Sci. Forum321-4(1999)705
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B-93 Neutron diffraction study of CePtSn

B. Janoused', P. Swobodd, V. Sechasky’, K. Prokes”!, |. Cisarwa®,

! CharlesUniv., Dept. of El. Structures]12116 Prague2, CzechRep.

2 BENSC,HMI, D-14109Berlin, Germary

3 CharlesUniv., Dept. of Inorg. Chem.,12843 Prague2, CzechRep.

The orthorhombicCePtSnexhibits two antiferromagneti¢AF) transitionsat Ty = 7.8 K andTxs = 5.2 K. The neutronand X-ray diffraction
reveal the spacegroup of its structureto be centrosymmetricPnma, contraryto the previously reportednon-centrosymmetrie-TiNiSi-type
structure. Our neutrondiffraction datasupportthe proposed‘spin-slip” magneticstructurewith basicpropagatiorvectorq = (0,1/2,0) and
sampledependenspin-slipsresultingin differentobsened propagatiorvectors.In contradictionto previous neutrondiffraction studyof CePtSn,
we have found the coexistenceof the two propagationvectorsq; = (0,0.422,0) andgs = (0,0.47,0) belav Ths while only g2 exists between
T~ andTn.

B-94 Inter nal Magnetic Structur e of Mn12-actetate

R.A. Robinson, P. J.Brown?, D. N. Argyriout, D. N. Hendricksof, S.M. J. Aubin®, G. Christodf,

! Los AlamosNationalLaboratory Los Alamos,NM 87545,USA

2 Institut LaueLangevin, Grenoble France

3 University of CaliforniaSanDiego, La Jolla, CA 92093,USA

4 University of Indiana,Bloomington,IN 47405,USA

The internal magneticstructureof [Mn120;2(CD3COOQ)6(H20)4].2CD3COOH.4H, O asdeterminedby polarised-beansingle-crystaineutron
diffraction is reported. The standardpicture,in which the inner tetrahedrorof (S = 3/2) Mn** ionsis polarisedantiparallelto an outerring of
eight(S = 4) Mn®* ions, is confirmeddirectly. While the total magnetisatiorior the moleculeis in goodagreemenivith bulk measurementshe
individual momentcomponent®n eachof the threesymmetry-independemn sitesarelessthanpredictedby the standarcpicture. Thereis no
evidencefor netmomentson the oxygenatoms,but overlap of positive andnegative magnetisatioron the oxygensitescannotbe ruled out. The
resultsarecomparedvith recenttheoreticakalculations.

B-95 Crystal Distortion and Magnetic Structur e of y-MnPt Alloys

T. Hori', Y. Tsuchiy&, H. Shiraisht, Y. Ishii>*, K. Hojou?,

! Shibauranstituteof TechnologyOomiya330-8570Japan

2 Departmenbf FusionEngineeringResearch)apanitomic Enegy Reseachnstitute,Naka-machB19-0193 Japan

3 AdvancedScienceResearclCenter JapanAtomic Eneigy Researchnstitute, Tokai, Ibaraki319-1195 Japan

4 Departmendf MaterialsScienceJaparitomic Enegy Reseachinstitute, Tokai 319-1195 Japan

As is well knovn, mostMn-rich v-Mn alloys undego a distortion from the face centeredcubic structureto a facecenteredtetragonal(f.c.t.)
structurewith ¢/a < 1 belaw the NéeltemperatureWe have foundthattherearethef.c.o. region andthef.c.t. regionwith ¢/a > 1 in y-MnPt
alloys. Neutrondiffraction experimentshave beenmadeby a diffractometerinstalledat the JRR-3Mreactorat JAERI. We determinedhat the
~-Mn alloy with 8 at% Ptshawvs thef.c.o. structureandthe non-collinearantiferromagnetistructurebelov 420K.

B-96 Magnetic structur esof ErgNiaSn
O. Syshchent', V. Sechesky®, K. Prokes’, M. Hofmanrt,

! Departmenbf ElectronicStructuresCharlesUniversity, 12116 Praha2, The CzechRepublic

2 Hahn-Meitnefinstitute, SF-2,D-14109, Berlin, Germary

ErsNi2Snis one of the rare-earth(RE) REgsNi>Sn intermetallicsthat crystallizein the orthorhombicHosNi>Ga -type structure. Anomalies
obseredin ErgNi»Snbulk propertiegtemperaturelependencef magnetizationAC susceptibility specificheatandelectricalresistvity) indicate
magneticphasetransitionsat 35 (T'x), 17 and 7 K, respectiely. The magnetizatiorcurves measuredt varioustemperature®elov 35K are
suggestie of antiferromagnetiorderingatlow temperaturesiVe performeda neutrondiffraction studyof this compoundat variousrepresentate
temperaturebetweenl.7 and50K in orderto elucidatedifferentmagneticphase®n microscopicscale. Theresultssuggest propagatiorvector
q =(0,0,0)for all magneticstructureof this compoundielov T . While the magneticstructurebetweerl'y and17 K is body centeredthatone
belav 17 K is primitive. No transitionat 7 K hasbeendetectedn the neutrondiffraction experiment.

B-97 TOF Neutron Diffraction and Rietveld Refinementof Crystal and Magnetic Structur esof Tb;_, R, Cus

A. Schneidwind!, W. Kockelmanrt, G. Beh®, A. Kreyssid', M. Loewenhaupt

! TU Dresden)nstitut fiir AngavandtePhysik(IAPD), D-01062DresdenGermary

2 Universitit Bonn,Mineralogisch-Petrologischésstitut, PoppelsdorfeBchloss P-53115Bonn, Germary

3 1IFW DresdenPOB270116,D-01171DresdenGermary

RCu, compoundg¢R = rareearthsexcludingLa) crystallizein theCeCuy structurewhich canalsobedescribedsdistortedAlB » structure.To study
the relationsbetweencrystaland magneticstructuresn detail we have performedTOF neutronpowder diffraction on Th; -, R, Cu, containing
magnetic(Dy) andnon-magneti¢Pr, Y) atomson therareearthsites. The mixed compoundgrystallizein the samestructureasthe pureRCu.
TheR atomsarerandomlydistributedon the 4e sites. The mostsensitve lattice parametepn the variationof x is foundto beb. Thesametype of
magneticorderingasin ThCu, is obsened. A broadeningf thereflectionsaccordingo thethird harmonicof thewave vectoris obsered.
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B-98 Magnetic ordering of Er and Co sublatticesin Er;—_.Y,Cos studied by neutron diffraction

A. Kolomietd , H. Nakotte?, V. Sechesky’, L. DeLong,

! CharlesUniversity PragueCzechRep.

2 New Mexico StateUniversity, LasCruzesUSA

3 University of Kentucky, Lexington, USA

ErCo; is aCl5cubicLaves-phasintermetallicwith itinerantelectronmagnetisn{IEM) in the Co sublattice WhenErCo; is dilutedwith 40% of
Y, thelstorderferromagnetiphasdransitionis splitinto two. Thiswasassignedo theseparaterderingin ErandCosublatticeg1]: firstorderthe
Er momentsandthenthe |EM transitionin Co sublatticetakesplace.Herewe presentinalternatve point of view basedon the neutrondiffraction
performedon ErCo, andErg.¢Yo.4C0y. Wetendto ascribeeachtransitiontemperaturéo magneticorderingof clusterswith a characteristienean
Er-Y composition[1] R. Hauseretal., Phys.Rev B, 62 (2000)1198.

B-99 Magnetic domain structurein polycrystalline Fe

V. Wagnet, D. Bellmanr?,

! physikalisch-€&chnischBundesanstal88116BraunschweigGermary

2 GKSSResearciCentreGmbH, 21502GeesthachGermaly

Themagneticdomainstructuren a polycrystallineFefoil wasobseredby 3-dimensionaDepolarizatiomAnalysis(NDA) of transmittecheutrons
(A = 0.15nm). The sampleconsistedf rolled foil of high impurity Fe (25 micronsthick), which displayeda small coercve field. By NDA the
meandomainsizeandthe magnetictexture aswell asthe bulk magnetizatiorwerefollowed alonga completemagnetizatiorioop. In the virgin

statethe samplewasmagneticllyisotropicwith domainsizeof aboutl micron. The domainsizedistribution in the virgin statewasdeterminedn

analternatve way usingUItra Small-AngleNeutronScattering A = 0.44nm) atthe DCD of the GeesthachiNeutronFacility.

B-100 Magnetic correlationsin (Nb;_,Fex4,)

P. M. Bentlg/!, R. Cywinski', J.R. Stavart,

! Departmenbf PhysicsandAstronomy University of Leeds LeedsL.S2 9JT, England

2 |nstitut LauelLangerin, B.RP156,38042Grenoble Cede 9, France

TheC1l4LavesphasecompoundNb: —, Fex 1, ) hasextremelyweakitinerantFemomentawith competingerro-andantiferromagneticorrelations
co-&isting on a potentially frustrated2d Kagomenet-like structure. Stoichiometric(NbFe&) is antiferromagnetibelon (T x)=18K, although
ferromagnetisntanbe inducedby weakexternalfields of ~0.4T or by excursionsto eitherside of stoichiometryfor y> +0.005 or y< —0.005
[1]. Wereporta SANS studyof theevolution of ferromagneticorrelationswith temperatur@ndconcentratiorin (Nb;—,Fex4,). The SANSdata
follows a Lorentzianplussquared_orentzianfunction. Thereis little evidenceof well-definedcritical scatteringatthereportedCurie pointsof the
alloys, anda modestincreasdn the correlationrangecloseto (T.) is obsered only for y<0. The correlationrangenever exceedsBnmimplying
anessentialljinhomogeneousr clusterederromagnetictate.[1] M R CrookandR Cywinski, J. Mag. Magn. Mater, 140-144(1994)71

B-101 On the magneticstructur esof holmium-erbium alloys

H. M. Ronnav?, J.Jenseh, D. F. McMorrow?,

! DRFMC, CEA Grenoble France

2 OrstedLaboratory University of CopenhagerDenmark

3 MaterialsResearctDepartmentRisgNationalLaboratory Denmark

The two rare earthmetalsholmium anderbiumhave similar exchangeinteractionsbut oppositesign of the crystal-fieldparametersywhich upon
alloying thetwo elementdeadsto aremarkablycomplex phasediagramwith a pentacriticapoint. Thecompetingerystalfieldsarealsoresponsible
for avery unusualdisorderedsotropicphasecompletelysurroundedy orderedphasesWe have performeda neutronscatteringnvestigationof
themagneticstructuresn two single-crystaHo/Eralloys with respectrely 10%and50%holmiumcontent.Theresultsarecomparedo mean-field
calculationsn thevirtual-crystalapproximatiorwith parametergivenby the detailedmodelsthatexist for pureholmiumanderbiumrespectiely.
The possiblymostnotableobsenration is thatthe 10% sampleat low temperaturegxhibits a broadeningof the magneticBraggreflections. We
demonstrat¢hat the systemhasa singlewell-definedmodulationvector7/36, but with local disorderwhereblocksof 3/36 and4/36 follow each
otherin arandomsequence.

B-102 Intra- and inter-multiplet neutron transitions in an Fes magnetic cluster

G. Amorettit, R. Caciufo?, S.Carrettd, A. Corni&, D. GattescHi, E. Liviotti®,

L INFM, Universitadi Parma,43100Parma,ltaly

2 INFM, Universitadi Ancona,60131Ancona,ltaly

3 Universitadi Modena41100Modena,ltaly

4 Universitadi Firenze 50144Firenze taly

We reportthe resultsof neutronspectroscop for a tetranucleatron cluster Fes(OCHs)s(dpm), having an S = 5 spin ground-statgl]. The
experimentsverecarriedout on adeuterateghowvdersampleatthelLL, in Grenoble . Thetransitionswithin the groundmultiplet, belov 0.3meV,

weremeasuredvith a high-resolutionTOF spectrometerTakinginto accountthe presencef threedifferentisomers the parametersf the ZFS
Hamiltonianhave beendeterminedTheresultsarediscussedvith referenceo high-fieldEPRdata[2]. A non-dispersie peakat7.8meV, detected
atT = 1.4K usinga 3-axisspectrometewith polarisationanalysis,s interpretedasthe transitionbetweernthe S = 5 groundstateandthe two

degenerates = 4 excitedmultiplets. The Q dependencef the cross-sectioiis discussedn comparisorwith theoreticaimodels.[1] A.L. Barraet
al.,J.Am. Chem.Soc.121, 5302(1999).[2] A. Bouwenetal.,J. Phys.Chem.B 1052658(2001).

B-103 On the magneticstructur e of RbNiF 3

K. Krezho/?,

1 Institutefor NuclearResearctandNuclearEnegy, BulgarianAcademyof Sciences,7d zarigradsk chausseeBU-1784Sofia,Bulgaria

In contrastto the large majority of other ABX 3 compoundsbeing orthorhombicthe transparenmagnetodielectridkbNiF; (T, = 133K, S.G.
P6;/mmc)is arepresentatie of amuchsmallergroupof halcogenidesvith hexagonalcrystalsymmetry In this studyresultsfrom thefull profile
analysis(FullProf code)of powderneutrondiffraction patterngaken at differenttemperaturebothabose andbelown T. arepresentedThe setsof
positional thermalandlattice parameterat RT and150K arecomparedThe magneticstructuredeterminations basednthe4.2K pattern.The
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discussionakesinto accounimodelswith two, threeandfour magneticsublatticegestedor descriptiorof the magneticstructure Thetemperature
dependencef the nearly puremagneticreflection(002) hasbeenmeasuredndusedfor comparisorwith the correspondingurve reconstructed
from the sublatticesnagnetizatiorcalculatedn theframesof meanfield theoreticaimodels

B-104 Evidencefor boron-carbondisorder in YNi»'°B,C.

A.D. Hillier', R.I. Smith', W.I.F. David', R. Cywinsk?,

Lisis Facility, RutherfordAppletonLaboratory Chilton, Oxon,0X11 0QX, U.K.

% PhysicsandAstronomyDepartmentUniversity of LeedsLeeds,LS29JT, UK.

Therehasbeena tremendousnterestin the RNi;B>C (R=rareearthor Y) family of superconductorsincetheir discovery. This resultspartly
from their relatively high superconductingransitiontemperatureand partly from the opportunitiesthey offer for the study of the coexistenceof
superconductity andlong rangemagneticorder Thecompoundsrystallisewith amodifiedThCr, Si; structure(l4/mmm)with C occupying the
interstitial (0,0,1/2)site. Several authorshave reporteda marked sensitvity of the electronicpropertiesof the RNi2B2C compoundgo thermal
treatmentandit hasbeensuggestedhatboron-carborsite disordermay be responsibldor the obsered behaiour. Whilst naturalB andC have
similar neutronandX-ray scatteringengths,andthelow absorption'! B isotopehaspreciselythe sameneutronscatteringengthasC. However,
thatof the highly absorbing °B is significantlydifferentfrom thatof C. We have thereforeusedpulsedneutrontime of flight diffractionto studya
sampleof isotopicallyenrichedYNi»'°B,C. Rietveld refinemenbf theresultingdiffraction patternindeedconfirmsthatthe B-C disordemmay be
ashighas10%in thesecompoundsTheresultsof the structurerefinemenwill be presented.

B-105 Antiferr omagneticphasetransitions of spinels,Zn;_,Cu,CrSe;; x=0.50and 0.60

M. Hidakd, N. Tokiwa', T. Wai', H. Fujii®, M. Mito®, K. Taked&,

! Departmenbf Physics Faculty of SciencesKyushuUniversity Fukuoka812-8581,Japan

% Departmenbf Physics Faculty of EducationQita University, Oita870-1192 Japan

3 Departmenbf Applied QuantumPhysics,Bcultyof Engineering, kushuUniversityFukuoka812-8581 Japan
Magneticandcrystallographigropertieshave beenstudiedby neutronpowder diffractionandof magnetization$or spinels

Zn;_,Cu, CrySey with x=0.50and 0.60. It is found that the spinelsof x=0.50and 0.60 shav the antiferromagnetigphasetransitionat about
24 K and28K (Tx), respectrely, in additionto a ferromagnetigphasetransitionat about420 K. Thesespinelsshav the satellite-like magnetic
reflectionshaving anindexesof (h q, k,1);q=0.47belon T x andthe shortrangeorderof spins(spinglass-like) abore Ty .

B-106 Neutron diffraction studiesof RsRh4sGeio (R=Th,Ho,Er)

M. Kolendd, M. Hofmanr?, J. Leciejavicz®, B. Pené, A. Szytuld,

! Instituteof Physics JagielloniarUniversity, 30-059Krakw, Poland

2 BENSCHahn-MeitnernstituteD-14109Berlin-WannseeGermary

3 Instituteof NuclearChemistryand Technology03-169Warszava, Poland

Neutron diffraction patternsrecordedin the paramagneticstate confirmedthat RsRhsGe o (R=Th,Ho,Er) compoundsexhibit the tetragonal
S CasSivg (P4/mbmspacegroup)-typecrystal structure. In this structurerare earthatomsR occupy three nonequvalent atomic positions.
Thelow temperatureeutrondiffraction dataconfirmthe changeof the magneticstructureat T,=3.8,andat the Néeltemperaturd y=11.5K for
R=Th,atTx=7K for R=Ho,andatT;=4.2K andT xy=5.5K for R=Er. Low temperaturegataindicatethatin all thesecompoundsherareearth
atomsform comple antiferromagnetistructurescollinearin the caseof Th- andHo- compoundssinemodulatedor Ers Ry Ge; o with thevave
vectork=(1/4,1/4,0)for 1.5K<T<4.2K and(1/3,1/3,0)for 4.2K upto Tn. Themagnetiaonomentvaluesaredifferentin differentsublattices.

B-107 Evolution of magneticstructur esin UNiySi> — UPd»Siy system

J.Vejpravoval, P. Swoboda, V. Sechesky!, C. Ritter?,

! CharlesUniv., Dept. of ElectronicStruct.,121 16 Prague2, The CzechRepublic

2 |LL, 38042GrenobleFrance

Theinfluenceof Pd—Nisubstitutionon the formationof magneticphasesn thetetragonalJ(Ni: —,,Pd;)2Si> systemandconcentratiormagnetic
phasadiagramarepresentedTheseriesof differentsubstitutionsvaspreparedanddetailedstudiesby pavderneutrondiffractionwereperformed
for x=0.25,0.5and0.75. All compoundsrderantiferromagneticallyform ferromagnetidasalplanesstacled alongc-axis (q = (0 0 g.) propa-
gation). The ground-statgphase(AF3) of UNi»Si, is anuncompensatedF structure(+ + — stacking,(q.=2/3)). In UPd;Si>the ground-state
phasecorrespondso the simple AF structure- AF2 (+ — + — (g. = 1)). In Pd—Nicompoundsno tracesof the AF3 phasewerefound already
for x=0.25. Theground-statgowder patternscorrespondo AF2 for x> 0.25.

B-108 Magnetic Propertiesof (Mn;_,Ru,)sGa Alloys

T. Hori', M. Akimitsu®, H. Miki2, K. Ohyama, Y. YamagucH,

! Shibauranstituteof TechnologyOomiya330-8570,Japan

% Institutefor MaterialsResearchJohokuUniversity Sendai980-8577 Japan

We have foundthatthe alloys (Mn;_xRux)sGawith 0.33 < x < 0.67 have anorderedb.c.c. structure.Thealloy with x = 0.33 i.e. Mn;RuGa
shaws aferromagnetismthe saturatiormagnetizatiorextrapolatedo 0 K is 24 emu/g,andthe Curietemperaturés 460K. The Curietemperature
of (Mn;_xRux)sGadecreasealmostlinearly with increasingx, andvanishesaroundz = 0.67 (MnRw.Ga). We have madeneutrondiffraction

experimentsusinga powvder sampleof Mns, RuGa,andfound thatthe alloy hasan orderedatructureof CuHg: Ti type. The magneticMn atoms
occupy theda(0,0,0)and4d (3/4,3/4,3/4)kites.It maybeconsideredhatthe magnetianomentsof Mn atomsonthe4aand4d sitesareantiparallel
to eachother

B-109 Incommensurate-commensuratghasetransition in the frustrated antiferr omagnetC'sCuCls

A. Hoser2, N. StiiRef, U. Schotté, M. Meschle!, M. MeiRnet,

! Hahn-Meitnennstitut, Glienicker Str.100,14109Berlin, Germay

2 |nstitut fir Kristallographie RWTH-Aachen 52056Aachen,Germaly

In zerofield thespin1/2 momentf the Cut2-ion in thehexagonalperorskite CsCuCls form a helicalspinstructurealongthe c-axisanda 120°
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structureonthetriangularlatticein thea-bplane.It wasshawvn in the pastthatquantumandthermalfluctuationshave large effectson themagnetic
structurein magneticfields, lifting the degenerag causedy frustration. Herewe presentew resultsof our successfuheutrondiffractionwork
performedin orderto studythe IC-C phasetransitionoccurringat 2 Kelvin at about16 Teslawith the field appliedin the a-b plane. For these
experimentghe 14.5TeslasuperconductingnagnetVM1 of BENSCanda Dy-boostemwasusedto getfieldsupto 17 Tesla.

B-110 Magnetic Field Induced PhaseTransition in Ce;Fei7—,Mn, Compounds

A. Teplykh', A. Pirogos!, A. Kuchirt, O. Prokhnenk®?, C. Ritter®, Z. Arnold?, O. Isnard,

! Institutefor Metal Physics S.Kovalevskayal8, Ekaterinturg, 620219Russia.

2 |nstituteof PhysicsAS CR, Cukrovarnickal0, 16253Pragues, CzechRepublic

3 InstituteLaueLangevin, BP 156,38042GrenobleCede 9, France

4 Laboratoirede CristallographieCNRS,BP 166,38042Grenoblecedex 9, France.

Neutrondiffraction techniquewas usedto investigatethe atomicand magneticstructureof the Ce;Fer 7 Mn, compoundswvith x=0.5and 1.0
undermagneticfield upto 1.2 T over thetemperaturgange2-300K. The magneticreflexesobsered attemperature2-208K andH=0T for x -
0.5correspondo anincommensuratbelicalantiferromagnetistructurg[1] with wave vectoris 0.034A~" at2 K. This structureis suppresseth
anexternalmagneticfield anda ferromagnetigphasein fields higherthan0.6 T is inducedin agreementvith the earliermadeassumptiori2]. In
the contritution the comple transformatiorof the magneticstructuresuindermagneticfield andtemperaturés analysedanddiscussedThework
was partially supportecby SSTP(No 107-19(00) -P-DO1)and RFBR (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 y-Fez2NigMn 22 Alloy.

Y. Mikhailov!, S. Dubinint,

! Instituteof Metal PhysicsS. Kovalevskoi Str.18, Ekaterinlurg, 620219Russia.

Dispersioncurvesof phononsveremeasureat T=340K in singlecrystalof the antiferromagnetiey-Fe;2NigMn2, alloy (T, =358K), which was
undegoingmartensitidransformationy to e (M,=320K). Theobtainedesultswerecomparedvith theearlierknown dispersiorcurvesof phonons
in ferromagneticy-Fe, Nii—, (x=0.65;0.70)andantiferromagnetiey-Fe;oMng alloys neary to a and+y to e transformationstespectiely. The

considerabldifferencesn longitudinalandtrans\ersedispersioncurves of phononsare obsered before martensitictransformationsf various
types,they take placein the alloys with magneticorderswhich differ onefrom another We supposehat suchbehaiour of dispersioncurves of

phononshappendecausef differentmagneticordersanda certainextentof inhomogeneityof magneticstructureswhich arethe consequencef

competingexchangenteractionin thesemagnetics.

B-112 Magnetic diffuse scattering Th

R.P. Schneidel?, T. Chatterj?, J.-U.Hoffmanr>2, D. Hohiwein"2,

! Institut fiir Kristallographie Universitat Tubingen Auf derMorgenstellel0, 72076 Tibingen,Germary

2 Dept. SF2,Hahn-Meitnernstitut Berlin, Glienicker Str. 100,14109Berlin, Germary

3 Institut Laue-Langein, Grenoble France

Rare earthmetalterbium exhibits very large magneticmomentslocalisedon a hexagonallattice with high crystalfield anisotroy. Below the
N’eel-pointTy = 228K anincommensuratbelical magneticstructurestabiliseswhich transformdnto a ferromagnetionebelov Tc = 218 K.

Usingthe Flat-ConediffractometeiE2 atBENSCit is possibleto obtainscatteringlistributionswithin completeplanesof reciprocakpace Diffuse
scatteringntensityin the (hol) planewasobseredatseveraltemperaturewithin theferromagnetichelicalandparamagnetiphase An extended
molecularfield theorywasfitted to the experimentaldiffuse scatteringdatayielding informationaboutthe magneticexchangenteractions.In all

threephasesve foundalong-rangednteractionof RKKY-type mediatedby the conductiorelectrons.

B-113 Critical Scattering Studiesof CsCa.s3Mgo.17Brs: An Intrinsic Random Field State
J.vanDuijn', D.B. Gaulint, W.J.L Buyer€, M.A. Lumsden,

! Departmenbf Physicsand Atronomy, McMasterUniversity, Hamilton,ON, L8S 4M1, Canada

2 NPMR, NRC, ChalkRiver, ON, K0J 1J0,Canada

We have performedcritical neutronscatteringstudieson CsCaq_s3Mgo.17Brs, a dilute, stacked-triangulandattice, Ising-like antiferromagnetlts
parenttompoundCsCoBg, displaystwo magnetiqhasdransitionsat28and14 K. Thehightemperaturéransitionis to apartially-paramagnetic,
three-sublatticéleelstate prderedn anup-davn-paramagnetispinarrangementOur studiesonsinglecrystalCsCa.s3Mdgo.17Brs shav theonset
at28K of atwo componentineshapeThetwo componentareattributedto anintrinsic randonffield state generatedby the presencef quenched
non-magnetidVig impuritiesimbeddedn the partially-paramagnetibleel state.At temperaturebelon 15K, thesharpcomponentiominateghe
broad,andthe scatteringat the orderingwavevectorscontinueso evolve to temperatureaslow as4 K

B-114 Magnetic interactions and Onsagerreactionfield fr om paramagnetic-diffuseneutron scattering

D. Hohlwein®'?,

! Instituteof CrystallographyUniversity Tilbingen,72076Tubingen Germary

2 Hahn-Meitnefinstitut, BENSC,14109Berlin

Magneticinteractiondn solidsaremostly determinedrom magnondispersiorcurveswithin the orderedphaselIf thereis no long-rangeordering
or if theinteractionparametershangewith temperaturethe magnetidnteractionshave to be deducedrom the diffusescattering.The magnetic-
diffusescatterings proportionakto theg-dependengusceptibility At hightemperaturéhe susceptibilitycanbedescribedvith amean-fieldheory
usinginteractionparametersAt lower temperaturethe theoryhasto be modified. We usedan additionalparameterf , for the Onsagereaction
field, to describethe diffuse intensity distribution. The possibility to determinethe interactionparameteraswell as f is shavn for the model
systemMnF,. Diffuseintensitydistributionsin the (h0l) layerhave beenmeasuredsa function of temperaturavith the Flat-conediffractometer
E2 attheBerlin reactor TheOnsageparametelf canalsobe calculatedby a Fouriertransformatiorof the diffuseintensitydistribution. We shav

thatthis parametecorrectlydescribeshe deviation from the mean-fieldtheoryin thetemperatureangefrom Ty + 3 K upto 2.4 Ty.
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B-115 Anomalouscritical scattering from a thr ee-dimensionabercolating antiferr omagnet,RbMn o.51Mgo.69F3

S.ltoh', K. Iwas&, H. Ikedd, M. Bull?,

! NeutronSciencelaboratory High Enegy AcceleratoiResearciOrganization,Tsukuba,305-0801 Japan

% Departmenbf Physics Tokyo MetropolitanUniversity, Hachioji, Tokyo, 192-0397 Japan

3 SIS Facility, RutherfordAppletonLaboratory Didcot, Oxon,0X11 0QX, UK

We performedaneutrordiffractionexperimento measureritical scatteringrom thethree-dimensionglercolatingantiferromagnetfRbMny 31 Mgo .69 F3,
whosemagneticconcentratioris just at the percolationconcentratiorfor a cubic lattice, ¢, = 0.312. The magneticscatteringwasobsenred at
aroundthe superlatticepoint, (1/2,1/2,1/2) We found thatthe scatteringunction exhibits a non-Lorentziarlineshape S(¢) = (¢ + x*)~%, with
theexponentof x = 0.6 £ 0.1 atthelow temperaturef 1.6 K, andthattheexponents attributedto thefractalstructureof the percolatinghetwork.

B-116 Lattice anomaliesin unstablevalencecompoundCeNi

V.N. Lazulov!, E.V. Nefeodwa', V.V. Sikolenko?, U. Stauli, PA. Aleksee!, M. Braderf, K.S. Nemlovski', C. Pradrnand, I.P. Sadilov!, L.

Soderholm, N.N. Tiden!,

! RRC,”K urchatw Institute”, 123182Moscaw, Russia

2 JINR, Dubna,Moscawv region, Russia

3 SLS,PSI,Switzerland

4 LLB, CEA/SaclayFranceNFP Karlsruhe Germary

% ChemistryDivision, ArgonneNationalLaboratory USA

Measurementsf CeNi structuralparameter®y neutrondiffraction aswell asCe valenceby X-ray absorptionspectroscop at temperature40
K - 295K have beenperformed.No evidenceof a phasetransitionwasobsered, but somenearesneighbordistancesetweenons have clear
peculiaritiesin thetemperatureangel00K - 150K. The valenceof Ceis changedsmoothlywith temperaturendcould not resultin this effect
aswell asthe nonmonotonighononfrequeng temperatur@ependenceAn influenceof spincorrelationin Ce sublatticeandgap-like magnetic
excitationspectrundevelopedat low temperaturesn lattice parameterss discussed.
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B-117 Yb-ion correlationsand crystal field in Kondo-insulator YbB 12

PA. Alekse, J.-M. Mignot?, K.S. Nemlovski!, N.Yu. Shitsealova®, R.l. Bawley*, R.S.Ecclestofi, E.S.Clementyg', V.N. Lazulov?®, E.V.

Nefeodwa!, I.P. Sadilov!, N.N. Tiden!,

! RRC”K urchatw Institute”, 123182Moscaw, RussiarFederation

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

3 IPM NASU, 252142Kiev, Ukraine

SIS, RAL, Didcot, Oxon,0X110QX, UK

The influenceof the coherencéoreakdavn in the Yb sublatticeon the excitation spectraof the YbB;» -basedsystemsandcharacteristicef the
crystalfield potentialhave beenstudiedby theinelasticneutronscatteringon Yby _,Lu,B12 andYbg.oErg.1 B12 samplesThe spectrahapewvas
considerablychangedn theneargapregion dueto Lu substitutionwith respecto thepureYbB; 2. Thecrystalfield potentialhasbeendetermined
by useof the Er** ionsasa sensar The possiblesplitting of Yb3T multiplet dueto crystalfield appearso be comparablevith the gapeneny, as
well aswith the Kondotemperatur@andenegy of theonly inelasticpeakin YbB12 spectraat T>T kondo

B-118 Crystal field-phonon coupling in the Kondo lattice CeCu,

U. Witte"?, S.Kramp', M. Braderi, P. Swobodd, M, Loewenhaupt,

! TU DresdenJAPD, D-01062Dresden

2 HMI Berlin, Glienicker Str. 100,D-14109Berlin

3 LLB SaclayF-91191Gif-Sur-YvetteCede

4 CharlesUniversity CZ-12116Praha

The Kondo lattice CeCw shavs antiferromagnetiorderbelonv 3.5 K. Measurementsn a polycrystallinesampleshaving an anomalyin the
inelastic neutronspectraat about 14 meV footnoteM. Loewenhauptet al., IMMM 76&77 (1988) 415 and PhysicaB163 (1990) 427 and at
temperaturesf 100-150K leadto theassumptiorof a couplingbetweera crystalfield transitionandphononsInelasticneutronmeasurementsn
asinglecrystalconfirmthis assumptionWe find an unusualenegy shift (up to 15%) of certainphononswith increasingemperaturedepending
ontheir symmetry At the sametime the magneticresponsés stronglybroadenediueto the couplingto thephonons.

B-119 Vortex Magnetismin High-temperature Superconductors

B. Lake!, G. Aeppli*?, K. Lefmanr?, H. M. Ronnav*®, N. B. Christensef, D. F. McMorrow®, K. N. Clausen, P. Vorderwisch, P. Smeibidf,
M. Manglorntond , N. E. Hussg™®°, T. Sasagaa’, M Nohard, H. Takagf, T. E. Masort, A. Schibder®,

! OakRidgeNationalLaboratory PO. Box 2008,MS 6430,0akRidge TN 37831-6430U.S.A.

2 N.E.C.Researchinstitute,4 IndependenciVay, PrincetonNJ 08540-66341J.S.A.

3 MaterialsResearctbDepartmentRisgNationalLaboratory 4000Roskilde,Denmark.

4 CEA-Grenobl§gMDN/SPSMS/DRFMC)17 Av. desMartyrs,38054Grenoblecede 9, France.

¥ Institut Laue-Langein, 6 rue JulesHorowitz, BP 156,38042GrenobleCede 9, France.

8 BENSC,Hahn-Meitnernstitute,Glienicker Strassel00,14109Berlin, Germayy.

" Departmenbf AdvancedMaterialsScience GraduateSchoolof FrontierSciencesUniversity of Tokyo, Hongo7-3-1, Bunkyo-ku, Tokyo 113-
8656,Japan.

8 Departmenbf PhysicsUniversity of Loughboroughl.oughboroughl. E113TU, U.K.

9 H. H. Wills PhysicsLaboratory University of Bristol, Tyndall Avenue Bristol BS81TL, U.K.

10 pepartmenbf Physics University of Karlsruhe D-76128Karlsruhe Germary.

Thereis strongevidencethat magneticinteractionsplay a crucial role in the mechanisndriving high-temperatursuperconductity in cuprate
superconductorsTo investigatefurther this we have donea seriesof neutronscatteringneasurementsn Lay— , St,CuOy (LSCO)in anapplied
magneticfield. Below T, the field penetrateshe superconductovia an array of normal statemetallic inclusionsor vortices. Phasecoherent
superconductity characterizedy zero resistancesetsin at the lower field-dependentrreversibility temperatureT;,.). We have measured
optimally dopedLSCO (z=0.16,7.=38.5K) andunderdoped-SCO (2=0.10,7.=29K); both have an enhancedintiferromagneticesponsen a
field. Measurementef the optimally dopedsystemat H = 7.5T shav thatsubgapspinfluctuationdfirst disappeawith thelossof finite resistvity
atT;,», but thenreappeant a lower temperaturavith increasedifetime andcorrelationlengthcomparedo the normalstate.In the underdoped
systenmelasticantiferromagnetisrdevelopsbelaov T in zerofield, andis significantlyenhancedby applicationof amagnetidield. Phasecoherent
superconductity is thenestablishedvithin the antiferromagnetiphaseat T;,.; thus,the situationin underdoped. SCOiis thereverseof thatfor
theoptimally dopedLSCOwherethe zero-resistancstatedevelopsfirst beforethe onsetof antiferromagnetism.

B-120 Uniaxial pressue dependenceof the weak antiferr omagneticorder in UPt3

N.H.vanDijk!, P. Rodieré, A. Huxley?, J.Flouquet, M.T. Fernandez-Diaz F. Yakhout, B. Fak>5,

LRI, NM, TU Delft, Mekelweg 15,2629JB Delft, The Netherlands

2 CEA, DRFMC/SPSMS38054GrenobleCede, France

3 ILL, BP 156,38042GrenobleCede, France

4 ESRF, BP 220,38043GrenobleCede, France

5181S Facility, RAL, Chilton, OxonOX11 0QX, UK

The weak antiferromagnetiorder of the heary-fermion superconductotJPt; hasbeeninvestigatedby elasticneutronscatteringunderapplied
uniaxial pressureup to 6 kbaralongthe a andc axesof the hexagonalcrystalstructure.For p||a the smallmomentof 0.02 ;p/U-atomshawvs a
non-lineardecreaséor increasingpressuresFor p||a a significantincreasen the magneticBragg peakintensityis obsered, which suggesta
domainrepopulatiorandconfirmsthe presencef a single-kstructureinsteadof therecentlyproposedriple-k structure . Theresultsarediscussed
in relationto the understandingf the uncoventionalsuperconductinghasediagram.

B-121 Soft modedrivenmagneticordering in the singletground state systemPrNi.

E.S.Clementyg!:2, PA. Aleksee?, P. Allenspach, V.N. Lazukov?,

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

2 RRC,"K urchatw Institute”, RU-123182Moscaw, Russia

The measurementsf the dispersionof the low-enegy magneticmodeshave beenperformedby inelasticneutronscatteringtechniquefor the
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singletgroundstatesystemPrNi above the Curie temperaturdTc=20.5K) in the enepgy transferrangeup to 7 meV. A progressie softeningof
one of the magneticmodesin the paramagnetiphaseat temperaturegpproachingl' c hasbeenobsenred at the magneticBragg point in PrNi.
Thetemperaturelependencandthe characteof the dispersiorof themagneticexcitationsin PrNi areindicative of aninducedmagneticordering
mechanismin this compoundvith dominatingferromagnetiexchangenteractionsetweerthe Prions.

B-122 ResonatingSpin wave excitation in localized 5f uranium intermetallics U3 Pd20Sis

N. Metoki', V. Koike!, N. Aso?, M. Kohg?, K.A. McEwert, N. Tateine®, Y. Hagd, N. Kimura®, T. Komatsubar® H. Aoki®, Y. Morii®,

! ASRC,JapanAtomic Enegy Researchnstitute, Tokai, Naka, lbaraki319-1195 Japan

2 NSL-ISSP University of Tokyo, Tokai, Naka,Ibaraki319-1106 Japan

3 GraduateSchoolod Sci., Tokyo MetropolitanUniversity, Hachioji, Tokyo 192-0397 Japan

4 University College London,LondonWC1E6BT, United Kingdom

5 ResearclCenterfor MaterialsScienceat ExtremeCondition,OsakaUniversity, Toyonaka,Osakab60-8531 Japan

6 Centerfor Low Temp.Sci., TohokuUniversity, Senda980-8545 Japan

We presentinusuamagneticexcitationin anuraniumintermetallicdUsPd:0Sis. UsPd:0Sis is alocalized5f systemwhich shavs clearcrystalline
electricfield excitationsabout20 - 30 meV. In the AFM stateof 8c uraniumsite belov T = 19K strongAFM spinwave excitationwasobsenred
wholein reciprocalspaceup to 3 meV at zoneboundary The dispersiornrelation canbe describedoy the nearest-neighbanteractionwith an
anisotroy gapof aboutl meV. Surprisingly howvever, the gapwascollapsedy a continuumspin excitationexisting nearAFM zonecenter This
continuumis connectedo a low enegy dispersve ferromagnetidluctuation,mostlikely, dueto uranium4asite. The dispersie ferromagnetic
fluctuationexists even in paramagnetistateof 4a site. The unusuallow enegy responsaepresentsa new type of spin dynamicsdueto the
dynamicalinter-site couplingof uraniumspins.

B-123 Effect of pressue and Mn substitution on magneticordering of CeaFe17—, Mn,

0. Prokhnenk'2, C. Ritter', Z. Arnold?, O. Isnard, A. TeplykHt, J.Kamarad, A. Pirogos?, A. Kuchirt,

! InstituteLaueLangevin, BP 156,38042GrenobleCede 9, France

2 Instituteof PhysicsAS CR, Cukrovarnickal0, 16253Pragues, CzechRepublic

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

4 Institutefor Metal Physics S.Kovalevskayal8, Ekaterinturg, 620219Russia

To clarify theinterplayof volumeandMn in Ces Fe17—, M n, neutrondiffractionexperimentaunderhigh pressuravereperformedon Ces Feqr
andCesFe16 Mn compounds.The existenceof collinearferromagnetiqbelon 95 K) andincommensuratéelical antiferromagnetistructures
in CesFe17 wasconfirmedat ambientpressure A helical structure similarto Ces Fey7, existsdown to low temperaturein Ces FeigMn. The
correspondingropagatiorvectorr = (0,0, 7,) changedrom 0.333 r.l.u. at 100 K to 0.407 r.l.u. at200 K in the caseof CesFe17 andstays
7 = 0.378 r.l.u. belav 210 K for CezFe16 Mn. Theferromagnetiphasan Ces Feq7 is suppressetly a pressuref 3 kbarandis substitutecby
the new incommensuratantiferromagnetiphase The comple pressuresffect andthe appearancef a nev non-collineaphasen Ces Feig Mn
is in agreementvith the magneticmeasurementsThe possiblemodelsof the pressurenducedphasesare discussed.The work was partially
supportedby RFBR99-02-16395.

B-124 Small-anglepolarized neutron scatteringin YBax(Cuo.oFey.1)sO7—, ceramicsat T=290- 550K

G.P Kopitsd, V.V. Runos!, A.l. Okorokov!, I.S. Lyubutin?, K.V. Frolov?,

! petershrg NuclearPhysicsinstitute, RussiarAcademyof Sciences@Gatchinaleningraddistrict, 188300,Russia

2 Instituteof CrystallographyRussianAcademyof SciencesMoscaw, 117333 Russia

Small-anglepolarizedneutronscattering SAPNS)measurementwereperformedon deoxygenated Baz (Cup.oFey.1)3O7—, ceramicsn vacuum
attemperatureange290< T<550K andmagnetidieldsO<H<500e. Anomaliesin thetemperatureurvesof thescatteringntensityl(T,q) (where
g is momentuntransferjandpolarizationP(T) of transmittecoeamwereobsened at 300< T<500K. Fromanalysisof SAPNSanddepolarization
datait wasfoundthatthe magneticcorrelationsof ferromagnetidype with a scaleof few hundredangstromexist in the system.Theseresultsare
agreedo dataof MoRRbauespectroscop The natureof theseeffectsis discussed.
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B-125 Zn-doping effectseenin neutron-scattering-studyon Las—_,, Sr, CuO4 superconductor

H. Kimura®, M. Kofu?, K. Hirota?, M. Aoyam&, Y. Koike®, K. Yamad4, Y. EndoH,

! Researclhinstitutefor ScientificMeasurementsiohokuUniversity

% Departmenbf Physics TohokuUniversity

3 Departmenbf Applied Physics TohokuUniversity

4 Institutefor ChemicalResearchiyoto University

5 Institutefor Material ResearchTohokuUniversity

Spatially modulatedstatic antiferromagnetidAF) correlationscoexists and competeswith superconductity have beensystematicallystudied
throughneutron-scatteringneasurementwith focusingon Zn-dopedLay_ ., Sr, CuQy (LSCO). The static AF correlationsfor Zn-dopedLSCO
with z = 0.12 ~ 0.21 have almostthe sameappearingemperaturd’,, (~ 20 K) andthe correlationlengthzi,, (~ 80 A), which is lower and
shorterthanthosefor Nd or Ba-codoped SCO, Stage-4.a; CuOy4,, andLSCOwith z ~ 1/8. In theformer(Zn-doped)systemtheT;, hasan
enepy resolutiondependencsuggestinghe glassynatureof staticspin correlationswhile in the latter one, T, is almostresolutiondependent
indicatingthe phaseransitioninto along-rangedAF order Theseresultscanbe explainedby incoheentandcoheent pinning mechanisnof AF
spinfluctuation.In theformermechanismpinningcenterd.e. Zn atomsareintroducedandomlyon CuO; planeanduncorrelatedvith eachother
Ontheotherhand,thelatteroneis originatedfrom the periodicallyinducedpotentialdueto structuralchangesThe proposedncoheent pinning
modelmight clarify therole of Zn dopingin the antiferromagnetismf La-214cuprates.

B-126 Critical magneticscatteringin invar Fegs Nigs alloy

A.l. Okorokov!, S.V. Grigoriev?, S.V. Maleyev', H. Eckerlebé, G. Kozik?,

! Petershrg NuclearPhysicsinstitute,188350GatchinaSt.Petersbrg, Russia

2 GKSSForchungszentrun21502GeesthachiGermary

Thecritical SAPNSexperimentoninvar alloy Fegs Ni3s wasperformedn the magnetidield H usingspecial'inclined” geometry(ff isinclined
to thewavevectorko). Threecontritutionsto thecritical scatteringverestudiedat differentmagnetidfields (10-1000G) in thetemperatureange:
Tc £ 0.1T¢. First, the pair spin correlationswith their amplitudeandthe correlationlength R¢ (7', H) were measuredSecondthe three-point
dynamicalspin correlationsvereinvestigatedy extractinganasymmetrigoartof the polarizationdependenscattering.The dataareinterpreted
in termsof the staticanddynamicscalingtheory Third, the nuclearmagneticinterferenceierm, shaving the spin-latticecoupling,wasobtained
from the symmetricpolarization- dependenscattering.

B-127 Crystal field in RNiAl compoundsstudied by inelastic neutron scattering
P. Javorsky', H. Nakotte?, H. Mutka®, V. Sechasky',

! Departmenbf ElectronicStructuresCharlesUniversity, Ke Karlovu 5, 12116 Prague2, The CzechRepublic

2 PhysicsDepartmenMSC 3D, New Mexico StateUniversity, Las CrucesNM 88003-8001USA

3 Institut Max von LauePaul Langevin, rue JulesHorowitz, 38042GrenobleCede 9, France

RNiAl compound<rystallizein the ZrNiAl-type hexagonalstructure the point symmetryat the rare-earttsitesis orthorhombic. Crystalfield

playsanimportantrole in the magnetidbehaiour of thesematerials We presentninelasticneutronscatteringstudyof the crystalfield in PrNiAl,

NdNiAl, ErNiAl andErCuAl. Theselectedare-eartionsarenearbothendsof thelanthanideseriesvhereoneusuallyexpectsa strongeiinfluence
of thecrystalfield. Theresultsarecomparedvith the specific-heatlata,andthe lower partof the crystal-fieldenegy level schemds determined.

B-128 Neutron Diffraction and MdssbauerSpectroscopyStudy of Lag.¢Sro.4Fei—» Co, 03—, (x = 0,0.5)Perovskites

S.Neov!, L. Dabravski?, M. Hofmanr?, H. Bouwmeesté,

! Institutefor NuclearResearcl& NuclearEnegy, 1784Sofia,Bulgaria

2 Instituteof Atomic Enegy, 05-400Swierk, Poland

3 Hahn-Meitnefinstitut, D 14109Berlin, Germauy

4 University of Twente,7500AE EnschedeThe Netherlands

Crystalandmagneticstructureof substitutegerosskitesLag.sSro.4Fe;r - - Co, O3, (x =0, 0.5)werestudiedby neutrondiffractionandMdssbauer
spectroscop Below the room temperaturehe oxideshave R3c structure. The occupang of crystallographiq18e) positionsby oxygenatoms
variesfrom 2.82(2)to 2.92(2).Below T = 154K, M@ssbauespectraf x = 0.5sampleshav Zeemarsextet, characteristior aregulararrangement
of Fe-spins.Neutrondiffractiondid notregistera significantchangeof the G-type AF structureat this temperatureThe meanmagnetionoment
atT =40K is 1.61up perB-site,for x=0.5,and2.63u s for thex = 0 composition.An increaseof Ty andoxygendeficieny wasobseredasa
resultof the heatingto 850K. Thestructureof Lay.¢Sro.4F&).5C0p.502.84 at 850K is cubic,spacegroupPm3m.

B-129 Geometricalfrustration and incommensuratemagneticordering in CePdAl

L. Keller', A. Dénn?, H. Kitazawa®,

! Laboratoryfor NeutronScatteringETH Zirich& PSI,CH-5232Villigen PSI, Switzerland

% Departmenbf PhysicsNiigataUniversity, Niigata950-2181,Japan

3 NationalResearchinstitutefor Metals(NRIM), Tsukuba305-0047 Japan

Theorderingof the Cemagneticnomentsn the heary-fermioncompoundCePdAlwasinvestigatedy meansf neutronpowder diffractionmea-

surement®f high-qualitypolycrystallinesamplesat temperaturesiown to 180 mK. CePdAlcrystallizesin the hexagonalZrNiAl-type structure.
Thetriangularcoordinationsymmetryof themagnetidons givesriseto geometricafrustrationandleadsto anincommensuratantiferromagnetic
structureat Ty = 2.8 K, exhibiting a coexistenceof orderedandfrustrateddisorderedCe moments.The magneticpropagatiorvectorshavs a

pronouncedemperaturelependencbelon T andlocksintok = (1/2, 0, 7), 7 = 0.35, belowv 1.9K. Thepreviously suggestedecondnagnetic
phaseransitionat lower temperaturesould not be confirmed.

B-130 Neutron Polarisation Analysis of the Spin GlassPhaseof Y(Al 1_,Fe;)»

J.M. Preston, J.R.Stavart', R. Cywinsk?, W. Steine?, M. Reissnet,

! Institut LauelLangerin, 6 rue JulesHorowitz, B.P. 156,38042Grenoble France

2 Departmenbf Physics E.C. StonerBuilding, University of Leeds Leeds LS2 9JT, WestYorkshire,UK
3 WiednerHaupstr 8-10,A-1040,Wien, Austria
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4 TechnischeJniversitt, Wien, Austria

The cubic C15 Laves phasesystemY(Al1—,Fe;)» hasa low temperaturespin glassstatefor x=0.1-0.75,but is essentiallyferromagneticfor
x>0.75. Extensve susceptibility Mossbaueand uSR measurementglL-3] indicateinhomogeneousnagnetisatiorprocessesn the spin glass
regime, dominatedby strongdynamicferromagneticorrelationsabove T,. The magneticand atomicshort-rangeorderhave beenstudiedusing
neutronpolarisationanalysison the diffuse scatteringspectrometerD7 atthe ILL, enablingextractionof the Warren-Cavley short-rangeorder
parameterandthemagneticspincorrelations[1] M Reissneetal JPhysF Metal Phys14(1984)1249[2] JBogneretal JPhysCondsMatter10
(1998)9849[3] MTF Telling etal PhysicaB 289(2000)213

B-131 CEF-effectsand disorder versusKondo lattice behavior in CeMSis (M=Rh, Ir)

A. Krimmel', M. Reehui$, A. Loidl*,

! Institut fir Physik,Universitat Augshurg, Universifatsstr 1, 86159Augshurg, Germary

Onthebasisof specificheat,magneticsusceptibilityandelectricalresistvity measurement€eMSg (M=Rh, Ir) have recentlybeencharacterized
asmagneticallyorderingKondolatticecompoundsHowever, no magnetidBraggpeakscouldbeobseredby powvderneutrondiffraction, resulting
in anupperlimit of theorderedmagnetionomentf 0.25u 5. An additionalquasielastimeutronscatteringstudyon CeRhSi did notrevealary
appreciablenagneticsignalat low temperatured.5K < T < 40K andonly very weakscatteringcontritutions at elevatedtemperatured0 K
< T < 300K. For apropercharacterizatiomf CeMSi (M=Rh, Ir) we proposeto includecrystalfield effectsandnonmagneti@atomicdisorder
This mayalsohold truefor othercompound®f the CeTX; (T=transitionmetal, X=Si, Ge)intermetallicsshaving similar magnetidbehaior.

B-132 Valenceand Magnetic transitions in YbMn 3Siz_,Ge,

M. Hofmanrt, S.J.Campbeft, A. V. J.Edgé,

! RutherfordAppletonLaboratory SIS, Chilton, OX11 0QX, UK

2 Schoolof PhysicsUniversity College, The University of New SouthWales, ADFA, CanberraACT 2600,Australia
Rare-earthintermetalliccompoundsontainingytterbiumexhibit a wide rangeof interestingandunusualphysicaland magneticproperties.This
occursmainly asa resultof their mixed valencestateqIl/1ll) or changedrom onevalencestateto the other Nowik [1] hasrecentlyinvestigated
the magneticphasetransitionsin the YoMn. Si»_,Ge, seriesby magnetisatiomndMossbaueeffect studieson *”Fe dopedsamples. A number
of transitionswere obsered in the limiting YbMn,Ge; and YbMn2Si, compounds. We have carriedout a neutrondiffraction investigation
of YbMn, Si>_,Ge, to delineatedetailsof the valenceand relatedmagnetictransitionsthat take place. As well asdeterminingthe magnetic
structurespur neutrondiffraction experimentsprovide evidencefor a changein the Yb valencestatefrom trivalentin YbMn. Si» to divalentin
YbMn;Ge; arounda critical Geconcentratiorx~1.6.[1] | Nowik, | FelnerandE R Bauminger JMMM, 185(1998)91

B-133 Inelastic Neutron Scattering Study on two Mixed ValenceDodecanuclearPolyoxovanadate Clusters

R.Baslel', G. Chaboussaht P. Koegerler, A. Milller?, H. U. Gudel',

! Departmenbf Chemistry University of Berne,Freiestrass8, 3000Berne9, Switzerland

2 Faculty of Chemistry University of Bielefeld,Postich100131,33501Bielefeld, Germary

Eneny splittingsresultingfrom magneticexchangenteractionsn themixedvalencedodecanucleatiustersA4[VLY VY AssO40(H20)] -xH2 O (A
= Nat or (NHEt;) ™) wereinvestigatecy aninelasticneutronscattering(INS) studyusingboth cold andthermalneutrons The low temperature
magneticpropertiescanbe describecby consideringan antiferromagneticallgoupledtetramey of four vanadium(lV)ions. Up to four magnetic
transitionswereobseredwithin the groundstatemultiplet. The transitionenegiesandtherelative INS intensitieswere modeledwith anappro-
priate exchangeHamiltonian. The whole studywas performedon undeuteratedamplesand we were ableto resolve magnetictransitionsin the
0..4meV enegy range.Theability of usingundeuteratedampledor INS on spinclustersbecomesmportantasdeuteratiors often prohibitive.
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B-134 Field-induced Magnetic Structur esin UNiGe

K. Proles', H. Nakotte?, E. Briick®, P. F. deChatef, V. Sechesky?,

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

2 MSC3D, New Mexico StateUniversity, LasCrucesNM 88003,USA

3 University of AmsterdamNL-1018 XE AmsterdamThe Netherlands

4 CharlesUniversity DES,CZ-12116 Prague2, The CzechRepublic

At temperaturetower thanT y = 50K, the orthorhombicUNiGe exhibits anincommensurat@NC) antiferromagnetistructure which becomes
commensuratbelov 42.5K. At 4.2 K, therearetwo field-inducedtransitionsat 17 and25 T for the b-axisandat3 and10 T for fields applied
alongc. We have reinvestigateall themagneticstructureof UNiGe includingthefield-forcedferromagneticstructure whichis establishe@bove
the uppercritical field. While the intermediatdield-inducedphasesave a propagationvector (0, 1/3, 1/3), the INC phases characterizedy a
propagationvector (0, d1, d2). Theferromagnetiqgphaseis non-collinearevenin 14.5T with a significanta-axiscomponensimilar to low-field
phasesThis suggestshatthe magneticorderingin UNiGe is governedby anisotropicexchangenteractions.

B-135 Preparation, Crystal and Magnetic Structur e of the Double Perovskite Ba> FeW Og

A. K. Azad"?, A. Mellergard', S.G. Eriksson-2, S.Ivana/?, J.Eriksert, H. Rundbf',

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

2 Dept. of InorganicChemistry University of Gothenlirg, SE-41296, Gotebog, Sweden

3 Karpov Instituteof PhysicalChemistry 103064 Moscawv, Russia

Single-phasgolycrystallinematerialof the doubleperosskite Bas FeW Og hasfor thefirst time beenpreparedand characterizedby x-ray and
neutronpowder diffraction (NPD). The crystal structurewas tetragonalwith lattice parametersa = b = 5.7479(4)andc = 8.1444(9}3\at room
temperatur¢295K). NPD dataat 10K shaws the evidenceof anantiferromagnetiorderingof the Fe atoms.ReverseMonte Carlomodellingwas
usedto find the magneticstructurewhich shav thatit is basedn a unit cell relatedto thatof nuclearstructureby the propagatiorvector(0 % % .
An orderingof non-collinearspinswasfoundwith alternatdayearsin the c-directionor a-bplane. Themodelwaschecled by Rietveld refinement
andthe magnetianomentof iron wasfoundto be 3.39(2)u 5.

B-136 Inelastic neutron scattering spectrain f-electron compounds: First principles calculations

M. Divis', J.RusZ, V. Nekvasil,

! CharlesUniversity, Departmenbf ElectronicStructuresKe Karlovu 5, 12116 Prague2, CzechRepublic

2 Instituteof Physics CzechAcademyof SciencesCukrovarnickal0, 16253 Prague CzechRepublic

Theoreticalnvestigatiorof therareearth(RE3*) localized4f electrorstatesandbandenegy spectrunof REGa», RE Al», RE Al intermetallics
and REBa>Cu30s, REBasCusO7, RE,CuQ4 cupratesvasperformed.A parametefree first principlesmethodbasedon the densityfunc-
tional theorywasusedto calculatethe crystalfield interaction. This approachs shavn to provide a a reasonabléheoreticaldescriptionof the
experimentaldata(e.g. inelasticneutronscatteringINS, magnetizationsusceptibility)in variousRE intermetalliccompounds.In cuprateshe
sameapproachcombinedwith a semi-phenomenologicalperpositiormodel,allows to accountfor specialfeaturesn the INS, RAMAN AND

IR spectraassociateavith non-regular RE sites.

B-137 Long-range magneticorder in intermediate-valenceCe-Lu alloys

PP Deert, J.P Goff', A.M. Toadet, J.Klenke?, F. Yakhod, R.C.CWard', M.R. Wells',

! Departmenbf PhysicsUniversity of Liverpool,U.K.

2 HahnMeitner Institut, Germary

3 EuropearSynchrotrorRadiationFacility, France

4 ClarentdorLaboratory University of Oxford, U.K.

Intermediate-alenceCe alloys are found to exhibit particularlyrich magneticphasediagramswith both long and short-rangemagneticorder
Single crystal Ce-Lu alloys with a DHCP structurewere grown using molecularbeamepitaxy and areideal for testingthis unusualbehaiour.
Neutrondiffraction studiesusingthe triple-axis spectrometerEl, at HMI shav thatlong-rangemagneticordering,of the 3-Ce type, occursfor
all compositionf Ce-Lualloys. X-ray magneticresonanscatteringstudiesusinglD20 at the ESRFshaw thatthe Cein Ce-Lu alloys adoptan
intermediatevalencebehaiour. Theresultsshav thatthe intermediatevalencebehaiour in Ce alloys is dueto chemicalpressureandthatthis
phenomenoiis decoupledrom the diffusemagnetiaesponse.

B-138 Magnetic Ordering in Uo.7Tho.3S

0. Zaharlo!, P. Fischet, K. Mattenbege?, O. Vogt,

! LaborfKleutronenstreuung';THZ& PSI,CH-5232Villigen

2 Laborfir Festlrperphysik ETH, CH-8093Ziirich

Dilution of U by nonmagnetich in the pseudobinargystemU; -, Th,S (0 < = < 1) changeshe degreeof localizationof 5f electronsandthe

strengthof ferromagnetiexchange Thisleadsto adecreasef the Curietemperaturandof the effective magnetianomenf1]. Neutrondiffraction

studiesof aUg 7 Thg 3S singlecrystalhave beenperformedat the SINQ TRICS and TASP instruments.The U-momentsorderferromagnetically
atTe =99.0(1)K. Theorderedmomentvalueis 1.7(5) ug/U at 10 K. Thecrystalsymmetryremainscubicbelov T¢. An anisotropicoroadening
of all reflectionswith the evolution of magneticorderis obsened. Strongmagneto-strictie effectsintroducelocal strainsand/orformation of

microdomains.The The estimateccoherencéengthsare 65 Aand45Aat 10K in thelongutudinalandtrans\ersaldirections respectrely. Other
singlecrystalsof U;_, Th, S systemareunderinvestigation[1] O. Vogt, K. Mattenbeger, J. Lohle,JMMM submitted.

B-139 The Lossof Antiferr omagnetismin Fe-substituted(YMn 2)

R. Cywinski', S.H. Kilcoyné', C. Ritter?,

! Departmenbf Physicsand Astronomy University of Leeds Leeds.S2 9JT, UK

2|LL, B.P156,38042Grenoble Cede 9, France

Neutronpowder diffractionhasbeenusedto mapthe evolution of the magneticstructureof YMn, with Fe substitution.Thetransitionfrom a spin
fluctuatingPauli paramagnetistateto long rangehelical antiferromagnetismandthe accompaying discontinuous/olume expansion,obsered
for pure (YMn3) on cooling belov 100K [1] maintainsits discontinuouscharacteron addition of Fe. Although the magnitudeof the ordered
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moment,of 2.8 Bohr magnetonsandthe 5%wlumeexpansioratthe Neelpointdo not changeappreciablywith Fesubstitutionthetemperaturef
thetransitiondecreasegpidly to zeroatthe composition(YMn .95 F& 05). The periodof theantiferromagnetitielix in the orderedstateis found
to bestronglydependenon concentratiomndtemperature[1] R Cywinski, SH KilcoyneandC A Scott,J Phys:Condensed/atter3 (1991)6473

B-140 Crystal Structure, Superconductivity and Magnetism in the New Class of Heavy-Fermion Materials:Ce,, TxIN3m+2, (T = Co,

Rh, Ir)

E.G. Moshopouloti, J.D. ThompsoR, P. G. Pagliusd, J.L. Sarrad, Z. Fisk>2,

! NationalCenterfor ScientificResearchiDemokritos”, Instituteof MaterialsScience15310Agia Paraslkyvi, Greece

2 Los AlamosNationalLaboratory Los Alamos,NM 87545USA

3 NationalHigh MagneticField Laboratory Florida StateUniversity, TallahasseerL 32306USA

A recentadwancein the physicsandchemistryof heary-fermionmaterialshasbeenthediscovery of the first homologousseriesof heary-fermion

materialsCe,, T, INsm+2n (T = Co, Rh,Ir). Thecrystalstructureandthe structuralaspectassociateavith phasetransitionsof variousmembers
of theseries have beendeterminedy high-resolutiorpowvderandsinglecrystalneutrondiffraction. The orderedjntergrowth crystalstructureof

the seriesimplies anevolution of spatialdimensionalityamongits variousmembers The detailedcrystalstructure the fascinatingpropertiesand
theunusuabhaseransitionsof thesenew materialsaswell asthe structure-propertyelationshipwill be discussedtthe conference.

B-141 Magnetic excitationsin strongly-interacting rar e earth compounds
A.T. Boothroyd,

! Departmenbf Physics Oxford University, Oxford, OX1 3PU,U K.

I will describeneutroninelastic scatteringinvestigationsof several rare-earth-containingompoundsvhosepropertiesdependon interactions
actingon the 4f states. The presentatiorwill includerecentresultson (i) the spin excitationsin the anomalouson-superconductinguprate
PrBa Cus; Os ., Shawing theimportanceof P—PrandPr—Cucouplingin determiningts properties(ii) thenatureof the groundstateinvolving hy-
bridizationof 4f electronsaandconductiorbandstatesn heary fermion YbNi»B»C, a materialwhich apparentlyexhibits atemperature-dependent
Kondotemperatureand(iii) thestrongmagnetoelasticouplingin PrO, thatcauses dynamicJahn-Eller effectin the groundstateanda contin-
uumof vibronic excited statesn the enegy spectruml will shav how quantitatve modellingof the magneticexcitation spectrehasbroughtusan
understandingf the microscopigropertief thesematerials.

B-142 Experimental study of vortex lattice transitions in YNi2B2C

S.Levett"?, C. Dewhurst, D. McK PauP,

! Institut LaueLangevin

2 University of Warwick

We have performedextensive high-resolutionsmall angle neutronscattering(SANS) measurementsf the vortex lattice in single crystalsof
YNi2B2C for B||c. The datasuggestshatthereis a macroscopidransitionwidth consistingof a coeistenceof the low andhigh-field distorted
hexagonalvortex lattice phasesWe find no evidencefor a continuougdistortionof the vortex lattice betweenthe two states.Rather the smooth
variationin scatteredntensity correspondso a redistritution of populationsbetweerthe two typesof domains.We will compareour resultsto
thosepredictedtheoreticallyby Knigavko et al. [1], who suggesthatthe reorientationoccursastwo successie secondorderphasetransitions.
Also, experimentaldatarelatedto thetemperaturelependencef 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. McEwert, R. . Bewley?,

! Departmenbf PhysicsandAstronomy University College London,Gaver Street,LondonWC1E6BT, UK

2 18IS Facility, RutherfordAppletonLaboratory Chilton, Didcot, OxonOX11 0QX, UK

Quadrupolanorderingin uraniumintermetalliccompoundss ratherrare. The bestknovn exampleis UPds, but recentelasticconstantmeasure-
mentshave stronglyindicatedthat UCu, Snexhibits quadrupolaorderingbelav 16K [1]. We have examinedthe spindynamicsof UCu; Snusing

the HET chopperspectrometeat ISIS. Our resultsshav clearevidenceof temperaturelependentmagneticscatteringn the enegy range5s - 15

meV. Intermultipletexcitationsat 350 meV indicatethatthe U ions have the 5 configuration.We will compareour datawith the predictionsof

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

B-144 Magnetic excitationsin f electron compoundsRCus (R = Ce, Pr)

Y. Koike"2, N. Metoki', Y. Morii!, Y. Onuki3,

! AdvancedScienceResearclCenter JapanAtomic Eneigy Researchnstitute, Tokai, Ibaraki319-1195Japan

% JaparScienceand TechnologyCorporation Kawaguchi,Saitama332-0012 Japan

3 GraduateSchoolof ScienceQsakaUniversity, Toyonaka560-0043Japan

We have carriedout the inelasticneutronscatteringexperimentson RCu (R = Ce, Pr) in orderto investigatethe magneticinelasticresponse
of thesesystems.Thesecompoundshave the samemonocliniccrystalstructure spacegroup P2, /c atlow temperaturesut differentmagnetic
properties.In CeCuw, a nev magneticexcitationmodewasfoundat around(1 0 0.5) with the excitation enegy of about0.3 meV. We foundthat
this new antiferromagneticorrelationshavedvery similarfield andtemperaturelependencto theotherantiferromagneticnodearound(100)and
(001) reportedbefore. In PrCu;, we measuredhe crystallineelectricfield excitationat variouswave vectorsusinga singlecrystal. We obsered
theenepy excitationof aboutl.5meVand2.6 meV. Theseexcitationswould be correspondingo J,. and.J,-moderespectiely. Theseexcitations
hada weakwavevectordependencdueto the RKKY interactionbetweerthe4 f electrons.The 1.5 meV excitationmodesplit into two branches
ataround(020).

B-145 Magnetic correlationsin the bilayered ruthenate SrsRu»O7

L. Capogné, E. M. Forgart, S.M. Hayder, J. A. Duffy?, R.S.Perry, A. P. Mackenzié , S.lked&, A. Wildes', N. Burtor', G. Mcintyre*, P. G.
Kealg?, Y. Maend,

! Schoolof PhysicsandAstronomy University of Birmingham,EdgbastonBirminghamB15 2TT, UK
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2 H.H. Wills Physics_aboratory University of Bristol, Tyndall Avenue Bristol BS81TL, UK

3 Departmenbf Physics Kyoto University, Kyoto 606-8502 Japan

4 Institut Laue-Langein, 6 rue JulesHorowitz, BP 156-38042GrenobleCede 9, France

SrRW O is the bilayeredmemberof the ruthenatecompoundsSr,, +1Ru, Os,,+1. This family displaysa wide variety of phasesijncluding
uncorventionalsuperconductity in thesinglelayeredSr,RuQ; compound SrsRu, O~ is very closeto aferromagnetiénstability andthebalance
can be tipped by impurities, magneticfield and pressure.We reporton the magneticpropertiesof high purity single crystalsof SsRuO7 as
obseredby inelasticandelasticneutronscatteringneasurementdn particular we presenthefirst obsenation of spinfluctuationsandshaw that
they indicatea crosseer in the natureof the magneticcorrelationsn SrsRu, 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-Hintzeh, J. Barker®,

! Institut fiir Materialphysik Universitt Gottingen,Hospitalstr 3-7, D-37073Gottingen

2 Institut fir FestidrperforschungkZ Jillich, Germary

3 Centerfor NeutronResearchNIST, Gaitherslarg, USA

Smallangleneutronscattering SANS)measurementsn Pdsamplesontainingdislocationswith adensityof afew 10'' cm~2 revealanadditional
intensityfor a scatteringvectorof 0.02to0 0.2 At afterloadingwith hydrogenor deuterium.The correspondingietcrosssectionis proportional
to thereciprocalscatteringvectorasexpectedfor line type scatteringobjectswith a superimposedxponentialdecreasstemmingfrom scattering
within the Guinierregime. This experimentalfinding is in accordancevith a modelwhere extendedsegregationof H or D within the dilated
regionsof edgedislocationsoccurs. In a first orderapproximatiorthis correspondso a precipitationof cylindrically shapechydridesalongthe
dislocationline andcanbetreatedquantitatvely yielding radii in agreementvith SANS data. Whereagjasvolumetricmeasurementst the same
total concentratiorreveal no differencefor the amountof H- and D-segregation, thereis a pronounceceffective differencein SANS intensities
which cannotbe explainedby the different scatteringengthsalone. However, the differentsign of the latter quantityin combinationswith an

expectedvolumeexpansionwithin the hydride/deuterideegion providesa reasonabl@xplanationof theintensity differenceobsered. Knowing

theamountof segregatedH or D from gasvolumetryandthe dislocationdensityfrom electronmicroscoly the SANSresultscanbe explainedin a

self consistentvay.

B-147 Local structur e of deuterated Ti-Zr amorphousalloy

T. Fukunaga, K. Itoh!, K. Hash?, K. Aoki?,

! ResearciReactornstitute, Kyoto University Kumatori-cho Sennan-gunQsaka590-0494 Japan

% Departmenbf MaterialsScienceKitami Instituteof Technology165KoenchoKitami. Hokkaido090-8507 Japan

Ti-Zr alloy systemis isomorphousver the total concentratiorrange. A neutronzero-scatteringalloy can be obtainedat the compositionTi-

32.4at%Zrbecausef negative and positive coherentneutronscatteringamplitudesof Ti and Zr respectiely. Moreover, (Tig.676Zr0.324)Do.31

amorphouslloy was synthesizedy mechanicablloying underD, gasatmospherén orderto getinformationof the locationof D atom. The
concentration-concentratiaorrelationof the Ti-32.4at%Zrneutronzero scatteringalloy indicatesno fluctuationexceptfor the small negative
peakatabout0.3nmdueto Ti-Ni pair correlation.In contrastsmallnegative andpositive peakshecamealefinitelyvisiblein theatomiccorrelation
function G(r) of the (Tio.e76Zr0.324)Do.31 amorphousalloy. The modulationwas originatedfrom D-Ti and D-Zr correlations. The stronger
correlationof the D-Zr pairthanthatof the D-Ti pairwasobseredin the G(r) of the (Tio.676Zr0.324)Do.31 amorphouslloy.

B-148 GeometricIsotopic Effect in Hydr ogen-containingCrystals in thr eedimensionalModel for H-Bond Approximation

A. Barabash, E. Shadchin,

! Instituteof Physicsof National Academyof Science®f Ukraine

Thegeometridsotopiceffect,thatis connectedvith theisotopicchange®f thefre-quencie®f thestretchingandbendingvibrationsof theH-bonds
in hydrogen-containingrystalsof the KDP-type. is investigated.The mechanisnthatis responsibldor changingof hydrogenbondlengthdue
to the isotopicprotonsubstitutionof the H-bondsis proposed Accordingto thethree-dimensiondlorsepotentialfor a protonin the H-bondthe
dependenciesf thefrequenciegor the stretchingandbendingvibrationsasa function of the hydrogerbondlengthis obtained.Ilt wasshavn that
in the frameof the three-dimensionahodelfor H-bondbasedon Einsteinapproximatiorfor enharmonimscillatorsthe bestagreemenbetween
experimentalandtheoreticaldatarelatedto the obsered lengtheningof the H-bondsat isotopic substitutioncanbe achieved if the inter-actions
betweerthe neareshydrogen-bondedhainsin crystalis regarded.

B-149 HydrogenVibrations in Austenitic Steel

S.Danilkin', H. Fues$, V. Gavriljuk®, M. Hoelzet, A. lvano®, T. Wiede?, H. Wipf?,

! Hahn-Meitnernstitut, Berlin, Germauy

2 DarmstadUniversity of Technoligy DarmstadtGermary

3 Institutefor Metal PhysicsKiev, Ukraine

4 InstituteLaue-Langein, Grenoble France

Hydrogenin austeniticstainlessteelcausegembrittlementput all the factorsdeterminingthesehydrogereffectsarenotyet fully understoodWe
reporton a diffractionandINS studyof H-dopedFe-18Cr16Ni-10Mnausteniticsteelwith two differenthydrogencontent§0.33and0.27 at.%).
The INS measurementsereperformedat 80, 145,197,246 and300K with the IN1 spectrometeflLL). For bothH contentsthe obsered peak
from the hydrogenvibrationshada two-componenstructureat T<250K. Therelative intensity of the componentg1) and(2) at ~125meV and
~135meV, correspondinglydependn sampletemperature At thetemperatured45and197K, theintensityratio I(1)/1(2) wassmallerin the
samplewith lower H content. This indicatesa possiblestructuralchangedueto the formationof a H-inducedphasewith biggerMe-H distance,
probablymetastabl@amma(H)-phasand/orepsilon(H)-martensite.
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B-150 Density and Hydr ogenConcentration of Amorphous Carbon Nitride Thin Films by X-ray and Neutron Reflectivity

S.Santucdi, L. Lozzi', L. Valentin?, J.M. Kenry?, A. Mennell€,

! Dipartimentodi Fisica- Unita INFM, Universitadell’Aquila - Italy

% MaterialsEngineeringCenter Universit di Perugia- Italy

3 LaboratoireleonBrillouin, CEA/Saclay- France

Due to difficulties in measuringhydrogenconcentrationtherestill exist several unansweredjuestionsegardingthe effects of the presencef
hydrogeronthestructureandbondingof hydrogenatedmorphougarbonnitride films. Speculareflectvity of neutronsandx-rayscanbe usedto
determinethe scatteringengthdensityprofile of a materialperpendiculato its surface. We have appliedthesetechniquego studyhydrogenated
amorphougarbonnitride thin films. By the combinationof thesetwo techniquesve obtainnot only the massdensity but alsothe concentration
of hydrogenwhich variesin our casebetween10% and 30%. This methodis a new andnondestructie way to determinethe concentratiorof
hydrogenwithin anerrorof lessthan2 at.%in sampleswvith sharpinterface.lt is especiallysuitedfor amorphousarbonfilms.

B-151 In-situ neutrondiffraction study of reversible deuteration in nanocrystalline LaNi 5., (X~1)-Ni alloy.

F. Cuevag, J.-M. Joubert, M. Latroché, A. Percheron-Gugart, O. Isnard,

! LCMTR-ISCSA-CNRS2-8rueHenri Dunant,94320Cede. France.

2 CRG-D1B.ILL-Grenable.France

LaNis-substitutedalloys are usedas negative electrodesn nickel metal-hydridebatteries. In real devices, substitutionsinclude costly cobalt
to obtaina long cycle-life, thoughthis could be attainedfor over-stoichiometricLa(Ni,M)s, compoundssuchasLaNisCu. Although over

stoichiometryin non-substitutedaNis -, is limited to x=0.4atequilibrium,we wereableto prepard_aNis povders(x=1) by mechanicaalloying.

Suchpowdersarenanocrystallinendaredecoratedby Ni precipitatesWe herereportonthecrystallographichangesasstudiedoy in-situ neutron
diffraction,in bothLaNis ., andNi phasesluringreversibledeuterationMeasurement&ereconductedat 298K for deuteriumpressurebetween
10*and10"Pa.

B-152 Short-lived proton entanglementin yttrium hydrides

E.B. Karlssort, C. A. Chatzidimitriou-Dreismarf T. Abdul-Redaf, T. J. Udovic?, B. Hjorvarssofi,

! Dept.ofPhysicsUppsalaUniversity, Sweden

% |.N.Stranski-Institutdor Physicaland TheoreticalChemistry TechnicalUniversity, Berlin, Germary

3 MaterialsScienceandEngineering_aboratory NIST, Gaithershirg, USA

4 Dept.ofMaterialsPhysicsRoyal Instituteof Technology Stockholm,Sweden

Earlier experimentson NbHy s andPdH, ¢ [1] have shavn large anomaliedn the crosssectionsfor protons,whenstudiedby neutronCompton
scattering.Here,theseinvestigationsare extendedto the metallichydridesYH,, YH3, YD, andYD3 andY(H.D1—.)2. Stronglyreducedcross
sectionsfor hydrogenare obsered bothin YH, andYH3, but only minor onesfor YD, andYD3. The scatteringime dependsn the neutron
scatteringangle[1], which allows a time-differentialanalysiswherethe time window lies aroundonefemtosecondThe anomaliegersistionger
in YH, andYH3 thanin NbHy s andPdH, 6. Thereducedcrosssectionsareinterpretedasa resultof quantumentanglemenbetweenprotons,
surviving for a few fs in the solids. [1] E. B.Karlsson,C. A. Chatzidimitriou-Dreismann]. Abdul Redah,R. M. F.Strefer, B. Hjorvarsson J.
Ohrmalm,andJ. Mayers,Europhys.Lett.,461999)617.

B-153 Irradiation Stimulated Phasein Titan Hydride TiH1.95

I. Khidirov!, N. Mukhtarova', K. Baktibae!, U. Gafuro/!,

! Instituteof NuclearPhysics Tashlent 702132, Uzbekistan

Gamma-irradiation stimulatedphasetransitionFCC—VCT in titan dihydride TiH (irradiationtemperaturel ~10C° C) by X-ray- and neutron
- diffraction methodshasbeenshavn. Ti andH atomscoordinatesvere determinedusing the Rietveld methodanalysisof neutrondiffraction
data. The foundedphasewas metastableandtransitesinto stableFCC phasethat correspondso equilibrium phasediagramof Ti-H systemat
temperature§ >37°C. The similar VCT structurehasbeenfoundat T< 37°C by otherauthors:it wasa resultof temperatureeffect. Gamma-
irradiationincreaseahe phasetransitiontemperaturethe radiation-stimulategphasediffersfrom termo-stimulategbhase.

B-154 Crystal Structur e and PhaseTransformations of solid SolutionsTi-N-H and Ti-N-D

I. Khidirov!, U. Gafuro/!,

! Instituteof NuclearPhysics Tashlent Ulugbek 702132 Uzbekistan

Phasecorrelationand structurepeculiaritiesof phasein the solid solutionfor Ti-N-H and-Ti-N-D systemsby neutronand X-ray diffraction

methodshasbeeninvestigation. All the systemshad orderdisorderphasetransitionso distribution of nonmetalatomsdependsn temperature.
Thenew orderedmonoclinicphaseTi-2N; -, H(D)2 -, wasfoundandcrystalstructurewasdeterminedlt wasshown the differentsolid solutions
TiNO,26Ho,15and TiN 0,26D 0,15 were isostructuralat the high temperaturg1270 K) and nonmetalatomsarrangemenin interstitialswas

identical.
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B-155 Effect of ordering of the oxygenin Ti-O-H on localization of hydrogen

S.Morozovt, N. Primalov?, V. Semene!,

! Institutefor PhysicsandPawver EngineeringObninsk,Russia

Theresultsof dynamicsinvestigationof the hydrogenand oxygenatomsin Ti-O-H alloys are presentedor differenttemperatureand concen-
trationsof impurities. It is shavn that the hydrogendissole in a hexagonalmatrix of metalonly , whenalloy hasformedorderedon oxygen
superstructurePart of hydrogenis precipitatesn hydridephaseTiH; 5 atthe concentratiorof oxygenlessthen10 at.% becausehe alloy is not
orderedotally. Theotherpartis remainingin a-phase Thelow-temperatureneasurementhaow thatthea-phaseTi-O-H is stableupto 10K. The
presentesearchs supportedy RussianFoundationof BasicResearchgrantNo. 01-02-96001

B-156 Combination of SANS and 3D StochasticReconstruction Techniquesfor the Study of Equilibrium and Dynamic Properties of
Nanostructured Materials

E. S.Kikkinides', K. Stefanopoulo$, T. Steriotig', N. Kanellopoulo$, W. Treimer,

! CPERI/CERH, 6th km. Charilaou-ThermRd, 57001 Thermi-ThessalonikiGreece

2 NCSR”Demokritos”, 15310 Agia Paraskvi Attikis, Greece

3 HMI, Glienicker Strassel00,14 109 WannseeBerlin

Ceramimanostructurethaterialshave recentlyrecevedscientificandindustrialinterestdueto their uniqueproperties A seriesof suchnanoporous
structureswere characterisedy SANS techniquescarriedout at HMI, Berlin. The resulting scatteringcurves were analysedto obtain basic
structuralinformationregardingporesizedistribution andautocorrelatioriunctionof eachmaterial. Furthermorestochasticeconstructioomodels
wereemployedto generate8D imageswith the samebasicstructuralcharacteristicebtainedfrom SANS. Finally, simulationresultsof diffusion
onthereconstructedimagesprovide very goodagreementvith experimentaldataobtainedon theactualmaterials.

B-157 Grain SizeDependentAtomic Dynamicsof Nanocrystalline NigoPa2o

S.Mentesé, J.-B.Suck, V. Reat,

! TU Chemnitz Instituteof Physics MaterialsResearctandLiquids, D - 09107Chemnitz

2 |nstitut Laue-Langein, B.P. 156,38042GrenobleCede 9 - France

Weinvestigatedheinfluenceof the grainsize(grainboundaryfraction) on theatomicdynamicsof nanocrystallinenaterials. Thenano-scaledha-
terialswereobtainedby crystallizingamorphoustartingmaterialof the samechemicalcomposition. Theinelasticneutronscatteringexperiments
wereperformedat thetime-of-flight spectrometeiN 5 (ILL, Grenoble).Fromthetime-of-flight spectrave determinedhegeneralisedibrational
densityof statesandthe dynamicstructurefactor In referenceo the polycrystallinesamplethe nanocrystallinenaterialshav anenhancemerin

thelow enegy region (belov 15 meV) of thedensityof states Thedifferences largerthe smallerthegrainsize.

B-158 Vibrational and magneticpropertiesof supersaturatedCuioo—Fe,

F. Judryi', J.-B.SucK, S.Jansseh

! TU-Chemnitz Instituteof Physics MaterialsResearctandLiquids,D09107Chemnitz,Germary

2 Paul Scherrefnstitute, Laboratoryfor NeutronScattering, CHs232Villigen, Switzerland

We investigatedhe atomicdynamicsandthe magneticpropertiesof the Cuigo— ., Fe, System.Sampleswith nominal Fe concentratiorof 5, 17.5,
30 and45 at% werepreparedn the samemannerby mechanicahlloying in a planetaryball mill. All samplesarenanocrystallinesupersaturated
solid solutions,without crystalline Fe phaseand amorphousmatrix. The inelastic neutronscatteringmeasurementaere performedat room
temperatureat FOCUS (PSI, SINQ). In the dynamicstructurefactorwith increasingFe concentrationve obsene enhancedntensitiesat low
enepgies. Furthermoreonecanseea shift towardshigherenegiesanda broadeningf trans\erseandlongitudinalmodes.

B-159 Study of the Nanocrystalline Ball Milled Cuso(F'eq.3C00.7)20 Compound

S.Galdeand, M.H. Mathort, L. Chafron?, C.H. deNovion',

! Laboratoirel €onBrillouin, Bat. 563, CEA Saclay F-91191Gif-sur-Yvette

% Sectionde Recherchede Métallugie PhysiqueBat. 520, CEA Saclay F-91191Gif-sur-Yvette

Theaim of thiswork is to studythe influenceof the ball milling temperatur@ndintensityon the nanostructuref the

Cuso(Feo.3C00.7)20 compound.The ball milling of powvdersof Cu-Feand Cu-Cosupersaturatesolid solutionsallows the formationof a very

fine FeszoCoro precipitationin the Cu matrix, interestingfor its magnetoresiste properties.Povder neutrondiffraction and SANS, coupledto

magnetioneasuremen@ndEXAFS experimentsallowedto correlatethe ball milling conditionsto the nanostructurandthe magnetiqproperties
of theternarycompound.

B-160 Nanostructuresand magneticcorrelation in Ferrofluids studied by SANS

A. Hoell', M. Kammetl, A. Wiedenmanh,

! HahnMeitner Institute Berlin, Glienickerstrassd 00 D-14109Berlin Germary

New magneticcolloids(*ferrofluids”) susceptibléor medicalapplicationshave beenpreparedasednnanoparticlesf Coor FesO4 andstabilised
electrostaticallyor by coatingwith varioustypesof surfactants. Small Angle Neutron Scatteringmeasurementhave beenperformedat the
instrument/4 atthe BERII reactorof the Hahn-Meitnetinstitute,Berlin usingpolarisecheutronf SANSPOL)[1]. The combinatiorof SANSPOL
with corventional contrastvariation using differentH/D mixturesof the carrierliquid allowed the unknavn structureand size distributions of
coreandshellandmagneticstructureso be determinedInter-particlecorrelationhave beenevaluatedasa functionof concentratiorandexternal
magneticfield and by freezingthe carrierliquid. 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. Mésaros, E. Somogyarit, K. Krezho/?, F. Bour?, I. Nedkov?,

! Researclinstitutefor Solid StatePhysicsandOptics,H-1525BudapestPOB 49, Hungary
% Institutefor NuclearResearclandNuclearEnegy, BU-1784Sofia,Bulgaria

3 LLB CEA-CNRSCEN Saclay 91191Gif-sur-Yvette,France
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4 Instituteof ElectronicsBU-1784Sofia,Bulgaria

In recentyearsuseof nanoparticlesystemss of enhancednterestin the efforts to achieve higherrecordingdensity In this paperwe reportthe
effectof nanometrigrainsizesonthestructuralparametersf BaFa 2, Co, Ti; O19, (z = 0.45- 0.85)basedn neutrondiffractionmeasurements.
Thestructureof pureBaFeg 019 hexaferrite(P63mmc spacegroup,block typeferrimagneticspinarrangementjvasadoptedn the Rietveld full
profile analysis. Besidethe sublatticesubstitutionratesthe atomic position parametersndthe magneticmomentvaluesweredetermined.The
detailedcrystallographi@ndmagneticstructuralparametersarepresenteé@nddiscussedy comparinghano-andmicrocrystallinesamples.

B-162 Structur e and SubatomicPropertiesof Nanocrystalline LaMnO 3

S.G.Bogdane?, E. Z. Valiev!, A. N. Pirogos!, A. E. Teplykht, A. A. Ostroushk?, A. E. Udilov?,

! Institut of Metal Physics;18, KovalevskayaSt.,620219Ekaterinturg, Russia

2 Institut of Physicsand Applied MathematicslJSU, 620083EKkaterinturg, Russia

Sampleof nanocrystallindaMnOs s weresynthesizedy pyrolysis of polymersaltcompoundsThosewereannealedt varioustemperatures
up to T,,=110CC in air for 4 h. For the samplesannealedat T, < 600°C, nonstoichiometryparamete$ < 0.1 andd = 0.16 for the
others. They wereinvestigatedoy neutronand X-ray diffraction andby small angleneutronscattering(SANS). It wasfound that the annealed
atT,, > 600°C samplesarecrystallizedin rhombohedrasyngoly (spacegroupR3c) andthe othershave double-phasstructure(orthorhombic
Pnma+ rhombohedral)Diffraction peaksarebroadenedy reasorof smallvalueof coherenblock size. As follows from SANS andbroadening
peakmagnitude the particle sizeis about20 nm at the low T,,,. It increasesvith annealingandbecomes> 100 nmat T,,, = 1100°C. The
investigatedsampleshave surfacefractal propertieswith fractal dimensionDg=2.6-2.2. The work was partially supportecoy SSTP(No. 107-
19(00)-P-DO1)pNdRFBR00-02-16211.

B-163 The recrystallisation of amorphous Er 7Fe;

P. Manuef, S.Kilcoyne',

! Deptof PhysicsandAstronomy University of Leeds LeedsLS29JT, UK

In ourstudiesof binaryrareearth- transitionmetalphasediagramsausingkinetic neutrontechniqueswe have adoptedanovel preparatiortechnique
involving annealingamorphougrecursorsn the neutronbeamand monitoringthe subsequenphaseformationandtransformationsia neutron

thermogramsHerewe presentanin-beamneutrondiffraction studyof theinitial crystallisation phaseformationandsubsequentransformation
of anamorphougr;Fe; alloy. Thefinal productof thecrystallisationprocesss thewell knovn C15LavesphasecompouncErFe:, howeverthere

areindicationsof theformationof ahithertounreportedntermetalliccompoundatintermediatéemperaturesThe neutrondataarecomplemented
by Mossbauespectroscop measurementsf the precursomaterialandfinal ErFe, phase.

B-164 A kinetic neutron diffraction study of the recrystallisation of amorphousY ;Cog

S.Kilcoyne!, P Manuel,

! Departmenbf PhysicsandAstronomy University of Leeds LeedsL.S2 9JT, UK

ThereportedY-Co equilibrium phasediagramis rich in intermetallicphasesHowever, the detailsof this phasediagramaregenerallyestablished
in far from equilibriumconditions.Herewe adopta novel kinetic neutrondiffraction techniqueof studyingthe developmentof intermetallicY-Co
phasesn-beamvia obsenation of the crystallisationandsubsequerphaseormationandtransformatiorof anamorphousy 7Cos precursor

B-165 SANSand TEM Investigationof Photoluminiscent Si Nanoparticles Obtained by Laser-induced Synthesis

S.Botti', R. Coppold, F. Gourbillead, R. May*, R. Rizk?, M. Valli®,

! ENEA-FrascatiFIS, CP2400,00100Roma- Italy

2 ENEA- CasacciaFIS, CP2400,00100Roma- Italy

3 LERMAT, ISMRA, 14050Caen- France

4LL, 156X 38042Grenoble-France

5 ENEA-Bologna,FIS, V. Don Fiammelli1, 40138Bologna-ltaly

NanometessizedSi particlessynthesizedy laserinduceddecompositiorof gasprecursorsrevery promisingfor Si-basedptoelectroniacevices.
The Si nanoparticlesvere characterizedy small-angleneutronscattering(SANS) and conventionaland high resolutiontransmissiorelectron
microscoy (TEM & HREM) to determinehow their size distribution, in relation with the preparationconditions. The particle averagesize
and width distribution, obtainedby the SANS measurementperformedby the D22 instrumentat Institut Laue Langevin (Grenoble,France)
were comparedto the size histogramsdeducedfrom TEM and HREM obsenations. Both kinds of datawere subsequentlyorrelatedto the
photoluminescencspectraTherole of interferencesffectsarisingform interparticlespatialcorrelationss alsodiscussed.

B-167 The PremartensitePhenomenan QuenchedTisgNis;

S.Teploukhe?, S.Dubinin', V. Parkhomenk®, V. Grishkov?, A. Lotkov?,

! Institutefor Metal PhysicsKovalevskajaStr. 18, Ekaterinturg, 620219,Russia

2 Instituteof StrenghPhysicsandMaterial Science AcademicheskiAv.2/1, Tomsk,634021 Russia.

The atomicstructureof singlecrystal TisgNis; wasinvestigatedy neutrondiffraction method. The martensitictransformatiorfrom cubic (B2)
to monoclinic(B19) phasetake placeat 175K after gwenchingfrom 1120Kto water It is shavn for the first time thatthe shortorderof atomic
distortionsin initial cubic phaseis obsened up to 420K. The largestdiffraction effectstake placeat (111) reciprocallattice plane. The wave
vectorof atomicdistortionsin quenchedalloy corresponded/5211at 300K. Therole of premartencitiphenomenan mechanisnreconstructie
transformatioris discussedThework waspartially supportecby STTP(No 107-19(00)-1-D01.

B-168 Pressue-inducedStructural PhaseTransition in NdAl,Gas_,,

Th. Straesslg, D. P Kozlenlo?, V. P. Glaslov®, B. N. Savenko?, K. Condetl, A. Furret,

! Laboratoryfor NeutronScatteringE THZ & PSI,CH-5232Villigen, Switzerland

2 FrankLaboratoryof NeutronPhysics JINR, Dubna,Russia

3 RussiarScientificCenterKurchate Institute, Moscav, Russia

High-pressureneutrondiffraction experimentson the Laves phaseNdAl,Ga—, revealeda pressure-inducetostructuralphasetransitionfor
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z = 1.00 and1.08above about1.5 GPa at room temperature Within its hexagonal Al B, structurethe compoundchangests lattice ratio ¢/a
discontinuouslyfrom 0.96to 0.84in analogyto chemicalpressurdor x > 1.12. Pressuresipto 5.2 GPadid notresultin a pure high-pressure
phasebut ratherin a mixture of both phasesTheintermetallicMN» phase®f the AlB; structureareknown to appeatin two distinctgroupswith
differentc/a ratios. The obsenredisostructuratransitionis discusseavithin the framewvork of nearneighbordiagrams.

B-169 Neutron depolarization study on the austenite/pearlitetransformation in steel

S.E. Offermart-2, L. J.G. W. vanWilderer-2, N. H. vanDijk!, M. Th. Rekweldt', J. Sietsm&, S.vanderZwaad,

L IRI, NM, TU Delft, Mekelweg 15, 2629JB Delft, The Netherlands

2 TNW, TU Delt, Rotterdamseeg 137,2628AL Delft, The Netherlands

Three-dimensionateutrondepolarizatiorexperimentshave beenperformedn orderto studytheisothermalphasetransformatiorfrom austenite
into pearlitein eutectoidicsteels.Thepolarizatiorrotationduringtransmissiorthroughthesamplds ameasuref theferromagnetiderrite fraction,
while the degreeof depolarizatiordetermineghe characteristidengthscaleof the lamellarpearlitemicrostructure The rate of transformatioris
stronglydependenbn the amountof undercooling. The relationbetweerthe evolving microstuctureandthe correspondingnagneticstructureof
theferrite phasewill bediscussed.

B-170 Low temperature phasetransition in the CssH3(SO4)4 x0.5H2O crystal

S.Lushnilov!, P. Fische?, S. Gvasaliyd, A. Balagure®, V. Pomjakushif,

! A.F.loffe PhysicalTechnicallnstitute,RAS, St.Petersbrg, Russia

2 psi,Villigen, Switzerland

3 FLNP, JINR, Dubna,Russia

Thecrystalsof CssH3(SOs)4 x0.5H,0 (PCHS)have P6/mmcsymmetryatroomtemperatureAt thelowering of thetemperaturgéhe quasi-two-
dimensionablass-lile statein PCHSis realized.Usingthe HRPT (PSlI, Villigen) diffractometethe structureof PCHScompounchasbeenstudied
in thetemperatureangeof 20 - 300K. The appearancef additionalreflexeswhich do not correspondo the P6;/mmc symmetrywasobsenred.
At presenteporttheresultsof PCHSstructurerefinementvill be presentedThe possibility of the structurephasetransitionfor the materialswith
glassybehaior will bediscussed.

B-171 Structur e and Transformations of Metastable Phasesn (Zr,Ti)-(Nb,V) alloys

G.J.Cuelld!, G. Aurelio?, A. FerrandezGuillermet, J. Campd,

L Institut Laue-Langein, F-38042Grenoble France

2 CONICET, CentroAtomicoBariloche,8400Bariloche Argentina

3 Instituto de Cienciade Materialesde Aragon, CSIC-Unv. de Zaragoza50009ZaragozaSpain

An experimentabktudyis presenteaf theeffect of anisothermaheat-treatmeniponthe structuralpropertieof threemetastablgphasesn (Zr, Ti)-

(Nb,V) alloys, viz. a (hcp), 8 (bcc)and(2, formedby quenchinghemfrom 1273K. By neutrondiffraction, the constitutionof the agedalloys
andthe structuralparameter®f the resultingagedphasesvere determined.The approachcombinesthe lattice parametersneasurementwith

previously establisheatorrelationsn Zr-Nb andTi-V alloys. In suchway, new informationon the compositionof the agedphasesvasobtained.
Forlong agingtimesthe o andg phaseseemo beapproachingnetastablequilibriumconditions.Theseresultsopenup the possibility of using
guenching-and-agingkperimentdo gaininsightinto the metastablghasediagramof thesesystems.

B-172 In-situ Neutron Diffraction Studiesof Martensitic Transformations in NiTi Polycrystals upon ThermomechanicalLoading

P. Lukas, P. Sittnef, D. Neov', D. Lugovyy', M. Cerett?,

! NuclearPhysicsinstitute,25068 Rez,CzechRepublic

2 |nstituteof PhysicsNa Slovance2, PragueB, 18221, CzechRepublic

3 LaboratoireLeonBrillouin (CEA/CNRS),CE Saclay 91191Gif surYvette,France

Functionalthermomechanicabehaiors of martensiticallytransformingshapememoryalloys are exploited for sensing,actuatingor vibration
controlpurposesn engineeringpplications We have performedn-situ neutrondiffractionexperimentn NiTi polycrystallinealloy atdedicated
stress/strainliffractometerequippedwith thermomechanicaestingdevice. The macroscopiaata(stressstrain,temperaturespgethemwith the
diffractiondata(latticestrains phasecompositionsgollectedduringthermal mechanicahndthermomechanicakcovery stressyclescharacterize
progresf the phaseransformationprocessebetweercubic B2 orderedaustenitgphaserhomboedraR-phaseandmonoclinicB19’ martensite
phasen NiTi.

B-173 Neutron Diffraction Study of Stressinduced Martensitic Transformation in TRIP Steel

E.C.Oliver!, P. J. Witherd, M. R. Daymond, S.Uet&, T. Mori!,

! ManchesteMaterialsScienceCentre University of ManchesteandUMIST, UK

2 |SIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, UK

3 Daido SteelCompayy Ltd, Nago/a, Japan

Neutrondiffractionhasbeenusedto follow in situ thestressnducedmartensitidransformatiorduringuniaxialtensiletestingof Fe-25%Ni-0.4%C
polycrystals.This methodprovidesdataon the extent of transformationthe developmentof crystallographidexture, andthe evolution of lattice

strain. Two typesof specimerwereexamined:unswaged,andswagedat 200° C. Theswagedmaterialwasfurtheragedwith greateryield strength,
enhancingthe transformation. Moreover, it exhibited strongertexture thanthe unswagedmaterial. The extent of transformationis shavn to

be dependenbn grain orientation. For example,in the swagedmaterial,grainswith (100) parallelto the tensileaxis transformpreferentially

Correspondinglythe majority of martensitegrainsformedhave (110) alongtheloadingdirection. Analysisof theunswagedmaterialbehaiour is

complicatedby the extensvie plasticdeformationwhich precedesleformation andthe associatedesidualstressesndgrainrotations.

B-174 Structural study of the high-temperature phasesof the hexagonalperovskite KCoCl .
D. Vissel>>?, R. G. Delaplané, S. Levitt!,

! Departmenbf Physics,The University of Warwick, GibbetHill Road,CoventryCV4 7AL, UK
2RI, TechnicalUniversity Delft, Mekelweg 15, 2629JBDelft, The Netherlands

3 CLRC, ISIS Facility, RutherfordAppletonLaboratory Chilton, Didcot OX11 0QX, UK
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4 Studsvik,NeutronResearctaboratoryUppsalaUniversity, S- 61182Nykoping, Sweden

Betweenroom-temperaturandits melting point at 625K, DSC measuremerghav that KCoCl; undegoesstructuralphasetransitionsat 398K
and593K. Neutronpowder diffraction shawvs thatthe phasedransitionat 398K involvesa unitcell volumechangeby afactor3: aV3 x aV3 x cto
a x ax c. Theunit cell dimensionslonotchangeat 593K. A comparisorbetweerthe structuraldisorderof K-cationin the hexagonalperovskite
KNiCl3 (PhysicaB 276-278(2000)300-1)andK-cationdisorderKCoCls is presented.

B-175 The Equilibria in the AIN-Al ,03-Y 203 Ternary System- Thermodynamic and Neutron Diffraction

M. Medraft, R. Hammond, J. Roo, W. T. ThompsoR, R. A. L. Drew?,

! McGill University Montreal,QuebecCanada

2 Royal Military College,Kingston,Ontario,Canada

3 NeutronProgramfor MaterialsResearchiNationalResearctCentre Chalk River, Ontario,Canada

Aluminum nitride (AIN) is currentlyusedin electronicpackagingandengineeringeramicslt offersbothhigherthermalconductvity andsuperior
electricalinsulatingpropertiescomparedvith Al,Os. Yttria (Y2 Os) is thebestadditive for AIN sintering,andit hasbeenshavn thatAIN densifies
by a liquid phasemechanismwherethe surfaceoxide, Al» O3, reactswith the oxide additive, Y03, to form a Y-Al-O-N liquid that promotes
particle rearrangemenand densification. Constructionof the phaserelationsin this multicomponentsystemis becomingessentiaffor further
developmentof the AIN. Binary diagramsof Al;O3-Y 203, AIN-Al O3, andAIN-Y O3 werethermodynamicallynmodeled.The obtainedGibbs
free enegies of componentsstoichiometricphasesand solution parametersvere usedfor the calculationof isothermalsectionsand liquidus
surfaceof AIN-AI203-Y203 system. The predictedternaryphasediagramwas verified experimentallyusingin situ high temperatureneutron
diffractometry TheternaryphasediagramAIN-Al ;Os-Y ;O3 hasbeenconstructedor thefirst timein this work.

B-176 Neutron Diffraction Study of K(H 1—;Dz)2PO4

S.A.Kim!, Y. N. Choi', C. H. Le€',

! HANARO Center KoreaAtomic Enegy Researclinstitute, Taejeon305-600 Korea

As thefour circle diffractometer(FCD) hasbeensetup in HANARO at the KoreaAtomic Enegy Researchnstitute, it hasbecomepossibleto
study single crystal structureby meansof the neutrondiffractionin KOREA. K(H1-,D,)2POs (DKDP) single crystalsweregrown from D,O
with reagentKH,POs andthe crystal structurewas determinedasthe practicalsample. The crystalsare tetragonalat room temperaturewith
lattice parametersf a=7.4633(7)¢c=6.9785(5hand Z=4. Intensitydatawerecollectedon the FCD with Ge(331)monochromatedeutronbeam
()\=O.9975\). Thestructurewasrefinedto final R andwR valuesof 0.041and0.096 respectiely. In this crystal66%of H-positionsweresubstituted
by D andtherest34%occupiedby H. Thephaseransitiontemperaturef DKDP obtainedwith deuteratiorevelsis 193K. Thisvalueagreedairly
well with theresultof DifferentialScanningCalorimetrymeasuremeniThe nucleardensitydistribution providesanobseration of thedisordered
stateof D/H in DKDP. Pownder diffraction patternawvereobtainedfrom roomtemperatureéo 10K by the high resolutionpownder diffractometeiin
HANARO. Thelow temperatur@hasetransitionfrom the tetragonato the orthorhombiovasobsered betweernl90and195K. This resultagrees
well alsowith the resultsof DSC andsingle crystal measurementsOn cooling, the nucleardensitydistribution provides an obseration of the
disorderedo the orderedstateof D/H.

B-177 Phononsofteningprecedingthe forward and reversemartensitic transformation in Ni.MnGa

U. Stuhtt, P.Vorderwisch, V.V. Kokorin®,

! Paul Scherretnstitut, 5232Villigen, Switzerland

2 Hahn-Meitnefinstitut, 14109Berlin, Germay

3 Instituteof Magnetism252680Kiev, Ukraine

NiaMnGais the only Heusleralloy known to undego a martensitictransformatiorin the ferromagneticstate. The transformationis associated
with the shape-memorgnda hugemagnetostraireffect, which makesthis alloy a promisingactuatormaterial. The transformatiortemperature
Twm andothertransformatiorcharacteristicare,in contrastto the Curie temperaturestronglyinfluencedby deviationsfrom the stoichiometric
composition We have investigategrecursophenomenaf theforwardtransformatior{phononsoftening,’centralpeak”) for asinglecrystalwith
Tm nearroomtemperatureWe furthermoresucceedetb producea nearlysingle-variantmartensitevhich allowed, for thefirst time, the detailed
investigationof phononsofteningphenomengrecedinghereversetransformation.

B-178 The First Obsewvation of BosonPeak fr om Water Vapour DepositedAmorphousice

J.Lit, A. Kolesnilov!:2,

! Departmenbf Physics UMIST, P.O. Box 88, ManchesteM60 1QD, UK

2 IPNS, ArgonneNationalLaboratory 9700S. CassAv., Argonne JL 60439,USA

Bosonpeakin thevibrationalspectraof amorphousnaterialge.g.silica) is a subjectattractecconsiderablecientificattentionin recentyears.The
excessof low-enegy vibrationalmodes(the so-calledBosonpeak)coexisting with the soundwavesfrom crystallinespectrumis still unresoled
mystery Understandinghe physicalmechanisnof the sourceof the low-enegy excitationsis fundamentallyimportantfor usto understandhe
structureand dynamicsof the amorphousmaterials. In this paper we reportthe first obsenation of the Bosonpeakin the inelasticincoherent
neutronscattering(IINS) spectrumfrom a low-densityamorphougLDA) form of ice obtainedby vapourdepositionon a cooledsubstratgat 20
K) with low flow-rate(~14 mg/h). ThelINS spectrunof vapourdepositecamorphougVDA) ice clearlyshovs thelow-enegy excessexcitations
centredat 4 meV, while therewas no excessscatteringfrom otherLDA icesstudiedbefore,which were obtainedeitherby annealingthe high-
densityamorphousce or by hyperquenchingof waterdropletsof -size. In addition,the integratedintensity of the acousticapeakin the IINS
spectrunfor VDA ice (1-15meV) is alsonoticeablylarger comparedo thatfor ice-lh (by about5%). The obsenation indicatesthatthe Boson
peakin VDA ice spectrunis morelikely dueto the brokenhydrogenbondsin the glassmaterial.

B-179 Partial dynamic structur e factorsin Nig2Nbss metallic glass.

G. Syrykh', M. Zemlyana!, A. Ivanost:?,

! RRCK urchatw Institute”, 1, Kurchatw sq.,Moscav, RUSSIA

2 |LL 6, rueJulesHorowitz, BP 156 X, F-38042 GrenobleCedex 9, FRANCE

The total dynamic structurefactorsS(Q, E) in three NigaNbss sampleswith differentisotopecontentwere investigatedoy inelastic neutron
scattering,over a rangeof momentumand enegy transfer: Q = 0.5-5 A~' andE = 1-40 meV at IN6 spectromete(ILL, Grenoble,France).
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Accordingto the Ashcroft-Langretiformalism[l], the partialstructurefactorsSy;n:(Q, E) Snsns(Q, E) andSy;ns (Q, E) werereconstructedlt
is thefirst experimentabbsenration shaving the existenceof collective vibrationalexcitationsin Nig2Nbss metallicglassat partiallevel. [1] N.W.
Ashcroft,D.C. Langreth- Phys.Rev. 159(1967)500

B-180 The effectof small angle scattering of thermal neutronsof titanium nickelide amorphized by fast neutrons

V. Parkhomenk?, S.Bogdane!, S.Dubinin!, S. Teploukha?,

! Institutefor Metal Physics S.KovalesskaiaStr.18,620219 Ekaterinturg, Russia

Recentlywe suggested modelfor titanium nickelide amorphizedy fastneutrons.In the caseof fastneutroneffect, the amorphousstructure
of the alloy areresultsfrom the chaoticdisplacementsf atomsfrom original crystallattice sites. Atomic displacemententresin a crystalare

combination®f thesubstitutiordefectsandvacanciesThiswork wasaimedto verify experimentallysomestatementsf themodeland,especially

to find micro-area®f ahighervacang concentrationn titaniumnickelideamorphizedy fastneutrons Thesinglecrystalof Ti49Ni51 amorphized
by fastneutrons andthe amorphougibbon of the titanium nickelide-basedilloy Ti50ONi25Cu25quenchedrom a melt, wereinvestigated.The

effect of smallanglescatteringof thermalneutronsvasdetectednly in thetitaniumnickelide irradiatedby fastneutrons.Smallanglescattering
sectionswere calculatedby the modelof fractal clusters. Using the valuesof the correlationlength, 2R=150A,the volumefraction of clusters,
V=1%, andthe vacang concentratiorin a cluster Cvac=10%,gave a goodfit to the experimentaldata. The work was partially supportecby

STTP(N0107-19-(00)--DO1andRFFI(N001-02-16877).



Material Sciencdl 135

B-181 Structural studieson Na,O-TeO,-GeO; glasses

P. Balayd, P. S.R.Krishn&, B. A. Dasannacharya

! JUC-DAEF,MumbaiCentre BARC, Mumbai400085 India

? SSPD BARC, Mumbai400085 India

Structureof glassegNazO)o.2-(TeOy)o.s (NT), (N&O)o.2-(GeD)o.s (NG) and (NaxO)o.2-(TeO:)o.4-(GeD)o.4 (NTG) hasbeenstudiedusing
neutrondiffraction up to 145A°1 Analysisof our neutrondatausing Monte Carlo g(r) (MCGR) methodrevealedthat NT mainly consistsof

TeO4 andTeO; unitswith longerandshorterTe-Obonds.NG network is madeup of GeQy, GeO; andGeQs units. ThemixedglassNTG consists
of Te,0s5%~, GeQy, GeQy andGeQ; groups.Te; 052~ is madeup of only TeO; andthelong distanceTe-O correlationhasdisappeareih NTG.

It seemghatlocal structureof NT melt, consistingof TeO; andTe;Os units getsfrozenin NTG dueto the presencef GeG,. Correlationwith

our Ramanscatteringneasurement@ndwith otherphysicalpropertieswill beattempted.

B-182 The effect,studiedby SANS,of rapid guenchingfr om ambientto subambienttemperatureson the microstructur e of somemetallic
glassrib bons

M. Calw-Dahlbog!, U. Dahlbog!, F. Haeusslé?,

! Laboratoirede Scienceet GeéniedesMatériauxetde Métallugie, EcoledesMinesde Nang/, F-54042Nang/ Cede, France

2 Institut fir Massibauund Baustoftechnologie Universitit Leipzig, D-04109Leipzig, Germary

SmallAngle NeutronScattering SANS) experimentshave beenperformedon NiP andFeCoBmetallicglassribbonsproducedafter differentheat
treatment®f themelt. It wasobsenedthatarapidquenchingrom ambiento liquid nitrogentemperaturdasa strongeffect onthemicrostructure
in a sizerangeof 1 to 60 nm. Furthermoreafter a subsequenheatingto ambienttemperaturg¢he microstructurenasbeenfoundto be different
from whatit wasbeforethequench However, similar experimentgerformedon aribboncontainingof theorderof 2% crystallineinclusionsof an
averagesizeof aboutl5 nmrevealedno effect. A detailedcomparisorof the microstructuresisingvariouscorrectionandsimulationprogrammes
is presented.

B-183 Dynamic Correlationsaround the GlassTransition in Systemswith differ ent Degreesof Fragility .

0.Russina, M. Russind, F. Mezei>2, C. Dreyfus®,

! Hahn-Meitnernstitute Berlin, Glienicker Str.100,14109Berlin, Germary

2 Los AlamosNationalLaboratory MS H805,Los Alamos,NM 87545,USA

3 Universié Pierreet Marie Curie 4, PlaceJussiewr5252Pariscede 05, France

We have investigatedwo ionic salt systemswith differentdegreesof fragility, Cay.sK1.4NOs (CKN) andZnCl, by cold neutronspectroscop
Usinganew approachor multiple scatteringcorrectionwve wereableto analyseéhemicroscopiaddynamicsn anextendedrangeof Q, in particularly
in the rangeof wave numberscorrespondingo the lengthscaleof several atomicdistancesandinaccessibleip to now. The spectraverestudied
in detail aroundthe glasstransitiontemperaturesVibrationsdominatethe dynamicsin both systemsbelov Tg. In CKN Bosonpeakhasbeen
obseredfor thefirst time by neutronscattering With increasingemperature stronganharmonidntensityin the picosecondangewasobsered
in CKN, but it wasabsentin ZnCl,. We have concentratean the dynamicsin the Q rangeof the intermediaterangeorder longestdistanceof
structuralcorrelationdn disorderedsystemsTheresultsreveal thefirst directexperimentakevidencefor the existenceof heterogeneousorrelated
atomicmotionin thesupercoolediquid stateandprove therelaxationahatureof so-calledpicosecongrocessearoundtheglasstransitionspeing
thesubjectof adecadeld controversy We will alsodiscusgpossibleexplanationof the markeddifferencen the dynamicbehaiour of CKN and
ZnC|2.

B-184 Structural studieson PbO-TeO; glasses

P.S.R.Krishnd, S.L. Narasimhah, V. Sudarsah,

! Solid StatePhysicsDivision, BARC, Mumbai-400085|ndia

% High PressuréhysicsDivision, BARC, Mumbai-400085|ndia

3 Novel MaterialsandStructuralChemistryDivision, Mumbai-400085|ndia

We presentthe structuralstudieson (x)PbO— (1-x)TeO, glassedor x=0.1,0.2and 0.3 using NeutronDiffractionupto a Qmaez = 14A~! and
correlatetheresultswith the'2* Te NMR studieson theseglassesAnalysisof theneutrondatausingMonte Carlog(r) (MCGR) methodrevealsthat
theshortrangeorderin our glassess consistentvith thenetwork having building blocksof TeO, polyhedraatlowerx=0.1andTeO; polyhedraat
x=0.3. At x=0.2TeOs41 unitswith onelong bondareprevalent. A smallshoulderat Q = 1.4A =" is building up asx increasesvhich shaws that
Intermediataangeorderis goingup.

B-185 Pressue Induced Changeof Atomic Dynamicsin DensifiedGeO, Glasses

K. Shibatd, K. Suzuyd, N. Umesaki, N. Kitamurd', S. Kohar&,

! Institutefor MaterialsResearchTohokuUniversity, Katahira,AobaSendaR80-8577 Japan

2 JaparAtomic Enegy Researchinstitute, Tokai, Naka,Ibaraki319-1195)apan

3 JaparSynchrotrorRadiationResearclhinstitute, Mikazuki, Sayo,Hyogd79-5198 Japan

4 OsakaNationalResearchnstitute, Midorigaoka,lkeda,Osaka563-857dapan

Neutroninelasticmeasurementiave beenperformedon normal and pressure-compacte@eQ, glassesusingLAM-D spectrometeat KENS
spallationpulsedneutronsource.Four cylindrical GeO, sampleswhich hadbeensubjectedo pressure® (ambientpressure)? , 4, and6 GPa,
respectiely, were studied. The bosonpeakof the dynamicalstructurefactor S(Q,E), shifts higherenepgy transfermagnitudewith increasing
density(preparatiorpressure)indicatinga modificationof the intermediateangeorderresultingfrom a compactionof the germaniarings. The
vibrationaldensityof statesG(E), doesnot changedrasticallyon densificationexceptfor anenegy shift of spectrum.
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B-186 DMPC membraneand mixed DMPC/C12E8 micellesorientation in strong magneticfields

M.A. Kiselev!, M. Janicf, P. Lesieuf, A. Hoell*, J. Oberdiss®, J. Pepy®, T. Gutberlef,

L FLNP, JINR, Dubna,Russia

2 Martin LutherUniversity, Halle, Germary

3 LURE, Orsay France

4 HMI, Berlin, Germay

% LLB, SaclayFrance

The orientationof lipid membranesn magneticfields canbe helpful to understandhe structureorientationbehaior of mixed lipid/surfactant
aggr@atesandpurelipid membranesyhichis of specificinterestin medicalandfundamentahpplications Theorientationof DMPC multilamellar
vesiclesabose andbelown the main phasedransitionandof mixed DMPC/C12E8micellesat differentdetegentconcentrationn strongmagnetic
fieldswasstudiedvia SANSfor magnetidield rangeof 0-4T. Theresultsfor themixedlipid/surfactantsystemshawv with increaseof the magnetic
field a changeof the structureof a Gaussiarcoil of rod-like micelles. The isotropiccoil structureis strainedunderthe magneticfield to a more
anisotropicone.In the caseof spherical-lile micellesno orientationeffect wasdetected.

B-187 A Neutron Diffraction Study of Hydration Effect on Stratum Corneum

G. Charalambopouldy T. Steriotig, T. Hausg, K. Stefanopoulo$, A. Stubo$,

! NCSR”Demokritos”, 15310 Agia Paraslevi Attikis, Greece

2 HMI, Glienicker Strassel00,14 109WannseeBerlin

The primary barrierto transdermadliffusionresidesn StratumCorneum(SC), the outerlayer of skin which consistsof anarrayof keratincells
embeddedn a multilamellar lipid domain. SC hydrationis importantin determiningthe rate of percutaneoupermeability Despiteits great
importance the actualmechanisof waterSC interactionis yet unresoled. Recently membraneneutrondiffraction wasemplo/ed aiming to
revealimportantstructuraldetailsof SCandultimately enablethe localizationof watermoleculesin the two phasef the tissue. The resulting
scatteringpatternof hydratedSC depictsa strongdiffraction peakat Q=1 nm~!, correspondingo a periodicity of 6.28nm. A slight shift of the
peaktowardslower Q wasobsenred upon prolongeddeuteration.This behaior implies that excesshydrationmight disturbto someextendthe
organisatiorof thelamellarstructure.

B-188 Structural characterization of phosphatidylcholine-diacylglyceol systemby neutron scatteringand X-ray diffraction

H. TakahasHi, K. Nagurd, M. Imai®, Y. Matsushit4, |. Hatte,

! Departmenbf Physics GunmaUniversity, MaebashB71-8510Japan

2 Departmenbf Applied Physics Nagoya University, Nagoja 464-8603 Japan

3 Departmenbf PhysicsOchanomizuJniversity, Tokyo 112-8610Japan

4 Departmenbf Applied Chemistry Nagoya University, Nago/a 464-8603Japan

Diacylglycerol (DAG) is recognizecneof mostimportantlipids for biologicalfunctionsin biomembranesTo understandhe functionsof DAG,
it is indispensablé¢o studythe effect of DAG on phosphatidylcholindPC)which is oneof mainlipid componentsn biomembranesPreviously,
we have suggestedhat additionof DAG increaseshe thicknessof the PC membranesTo studythe detailedmechanisnmwe performedneutron
scatteringand X-ray diffraction experimentgor vesicleandorientedbilayer systems.Thesedataimply thatadditionof DAG inducesthe change
of thetilt angleof lipid moleculesn the membraneasa resultthe membranehicknessncreases.

B-189 Hybrid biomembranesubstructure determination by contrast variation analysis
T. Gutberlet, R. SteitZ, J.Howsé, |. Estrela-Lopi8, B. Kloesgefi,

! Hahn-Meitnetinstitut Berlin, Glienicker Str. 100,14109Berlin, Germary

% lwan-N.-Stranskinstitutf. Physikal.u. Theor Chemie,TU Berlin, Str. d. 17. Juni112,10623Berlin, Germary

3 Max-Planck-Institufiir Polymer undKolloidforschung Am Milhlenbeg 1, 14476Golm, Germary

4 FachbereictPhysik,FU Berlin, Arnimallee14,14195Berlin, Germary

Controlleddesignof supportedipid bilayerprobesasmodelbiomembranes a centralchallengen the developmentof biosensorsr astoolsfor
basicbiophysicalfeatures.ldeally, sucha probebasesn a solid platewith a polymercoverageandanadsorbedipid monolayer This surfaceis
a softcushionfor the condensatiowf freefloatingfluid membrane§rom anaqueoudipid vesiclesuspensionln situ neutronreflectometrysenes
to monitorthe build-up of the sandwich(PS-coatedi-singlecrystal,adsorbedipid monolayerandDMPC bilayer). Takingthe datastepby step,
andapplyingalayermodelfor therefractve index yieldsreasonablealuesfor the hybrid structure Experimentatesolutionis distinctly enhanced
by contrastvariationvia D> O/H» O exchangeandby useof deuterateacomponentge.g. d54DMPC,dPS).The methodis highly sensitve: even
minor contamination®f protonateccompoundsandtheir effect on the desiredstructure,shav up clearly at the appropriatecontrastvariation.
Thustheinteractionof membranesvith interfacesor structuralchangesseffectedby membranective moleculeqproteins DNA, detegents)can
be studied.
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B-190 Interaction of Alzheimer’s 8-amyloid with anionic and zwitterionic lipid membranes.

T.Hau®®'?, S.Danté*3, N. A. Denchet,

! Hahn-Meitnerinstitut Berlin, Berliner Centrumfir Neutronenstreuung

2 Heinrich-Heine-Uniersitt Diisseldorf|nstitut fiir PhysikalischeBiologie

3 TechnischeJniversitait Darmstadt)nstitut filr Biochemie

Onehallmarkof Alzheimers diseas€AD) aresenileplaquedoundin brainsof patientswith AD, andthe main proteincomponenbf the plaques
are-amyloid (AB) peptides.Thereis anongoingdiscussionif the plaguesarethe main causeof the dementiapr if the A3 peptideitself plays
animportantrole in the pathogenesisf AD. We have investigatedhe interactionof the A3 (25-35)fragmentwith lipid membrane$y neutron
diffraction. Selectvely deuterategd-amyloid wassynthesizedo localizethe C-terminalendof the peptide. The neutrondiffraction spectreaof the
lipid membranesontaininglabeledandunlabeledeptideallow thereconstructiorof the scatteringengthdensityprofile andthelocalizing of the
deuteretegbartof the peptidein themembranes.

B-191 Associationof DNA with poly(N-vinylpyrr olidone)-Cgo complexin D2O

Gy. Torok!, V.T. Lebede?, L. Csef, D.N. Orlova?, O.K. Kaboe?, A.l. Sibilev?, M.A. Sibileva®, V.N. Zgonnik*, E.Yu Melenasskayd, L.V.
Vinogradaa,

! Res.Inst. for Solid StatePhys.andOptics,POB-49,H-1525BudapestHungary

2 petershirg Nucl.Phys.Inst.188300GatchinaSt.Petersbrg dist., Russia

3 Univ. of St.Petersbrg, 198904University pr.2, Peterhof St.Petersbrg, Russia

4 Inst. of Macromolec.Compounds199004Bolshay pr.31, St.Petersbrg, Russia

Interactionof DNA with poly(N-vinylpyrrolidone)Ceso (PV P — Ceo) complex in D, O by SANS hasbeenstudiedat physiologicattemperatures
T = 20 — 40°C to elucidatethe mechanisnof antiral actvity of fullerenes. Varying the concentratiorof complex (C¢=0.1-1.0%wt.) at
a constantDNA content(C,=0.1% wt.) we obsened a strongassociatiorwith DNA ascomparedo free poly(N-vinylpyrrolidone) (PVP). It
wasrevealedin an increasednterferencebetweenDNA and polymerchains. The PV P — Ceo complex forms large clusterswith DNA (size
~ 30nm)whereaghefree PVP createsmallerassociateé~ 8nm) only.

B-192 Neutron Scattering fr om Magnetically Aligned Biomimetic Substrates

T. Gutberlet, A. Hoell', M. Kammetl, J.Katsara$,

! Hahn-Meitnerinstitut Berlin, Glienicker Str. 100,14109Berlin, Germary

2 NRC ChalkRiver LaboratoriesChalk River,Ontariok0J 1J0,Canada

Binary mixturesof long-chainandshort-chairphospholipidor bile saltanalogueganform disk-shapedbilayeredmicelles(diameterl0-100nm,
thickness4-6 nm) which have beenshavn to orientthemselesin a magneticfield, servingasa self-orientingbiomimeticsubstratdR. Sanders,
J. Prestgard,Biophys. J. 58, 1990,447; R. Prosselet al., JACS 188, 1996,269]. As demonstratetby neutrondiffractionthe bicellar systemis
highly alignable(j 1.0° mosaic)within the magnetidield [J. Katsarasetal., PRL 78,1997,899], exhibiting a raretemperatur@andconcentration
dependenhematic-smectiphasetransition[G. Raffardetal., Langmuir16, 2000,7655]. The structuralchangesluring this phasetransitionand
the effect of watercontentandshearingon the bicelle systemhave beeninvestigatecoy SANS andneutrondiffraction at variousmagneticfield.
Resultson the structureof the disk-like micellesandthe superstructurahggr@ationin the smecticphasewill bepresented.

B-193 Inelastic Incoherent Neutron Scattering Studiesof the Hydration Water in DNA and Proteins

J.LIY, I. Michalariag, R. Ford, V. Ruffle?,

! UMIST, Departmenbf PhysicsManchesterUK

Neutronvibrationalspectroscopis a powerful way to studythe structureanddynamismof waterinsideandaroundbiologicalmoleculespecause
the translationalfrequencieswill changewith local structureof wateraroundDNA and proteinsand canbe obsered in the measurednelastic
neutronscatteringspectrumwith very high accurag evenatvery low concentrationsf waterpresentueto very large cross-sectionf hydrogen
atom. On the otherhandthe scatteringrom the biomoleculesarevery weakandin differentenegy transferrange we canobsere thevibrations
largely dueto waterwaterinteractionperturbedy the biomoleculesin the paperwe will present seriesof neutronspectroscopimeasurements
for arangeof proteins(e.g. photosystemll andanti-freezeproteins),biopolymersand DNA materialsusingnewly developedinstrumentssuch
asTOSCAandHET atISIS in the enegy transferrangefrom 2 to 500 meV (15 cm™! to 4000cm™1). The spectrashov interestingfeatures,
indicatingthatthe local structureof waterare highly disorderedaroundDNA moleculesfor instance this could be dueto stronginteractionsof
waterwith DNA molecule preventing”good” ice-like structureto form andresultingin spreadf O-O-ObondanglesandO-H-O lengths.

B-194 SANSstudy of micelle formation in the fractal structur e of protein-detergentcomplexes

E. SetH, V.K. Aswal?,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085, India

2 Paul Scherreinstitut, CH-5232Villigen PSI, Switzerland

Small-angleneutronscattering(SANS) measurementisave beencarriedout from the micellar solutionsof the detegentsodiumdodey! sulfate
(SDS) andits complexes with the protein bovine serumalbumin (BSA). Thesestudiesshav the fractal natureof the micellar packingin the
protein-detegentcomplexes. It is found that whenthe detegentinteractswith the proteinit resultsin unfolding of protein moleculesandthe
micelle-like clustersof detegentsare formedalong the polypeptidechain. The structureof thesemicelle-like clustersboundto the proteinin

protein-detegentcomplecesis differentfrom thoseof normalmicellesin the puredetegentsolutions.In protein-detegentcomplexes,the micelles
tendto besphericawith muchlessnumberof aggregationof detegentmoleculeghanthosein normalmicelles,andit is independensof theshape
andaggregyationnumberof the micellesin the correspondinguredetegentsolutions.

B-195 Small Angle Polarized Neutron Scattering Studiesof Selectively Polarized Proton Domainsin Macromolecules

B. vandenBrandt, S.F. J. Cox?, H. Glattli®, P._Hautlé', H. Jouwe?, J. Kohlbrechet, J. A. Kontet, E. Leymari€’, S. Mangd, R. May®, H.
Stuhrmanf, O. Zimme?®,

! Paul Scherreinsitute,CH - 5232Villigen PSI, Switzerland

2 18IS Facility, RutherfordAppletonLab, Chilton, Oxon,0X11 0QX, UK

3 CEA Saclay SPEC F - 91191Gif-sur-Yvette,France
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4 Institut de Biologie StructuraleJean-Pierr&bel,F - 38027GrenobleCede 1, France

% Institut LaueLangein, BP 156,F - 38042GrenobleCede 9, France

6 TechnischaJniversitit Miinchen,James-Franck-Strasd® - 85748Garching,Germary

We aimattakingadwantageof thepossibilityto createclustersof polarizedprotonsin organicmaterialsn orderto investigatewith higherresolution
atwill differentpartsof complex macromoleculeby polarizedneutronscattering.Smallanglepolarizedneutronscatteringn organicsubstances
dopedwith a low concentratiorof free radicalshasshavn that strongproton polarizationgradientscan be createdat the free radical sitesby
dynamicnuclearpolarization(DNP) methodsHF saturatiorandor adiabatidastpassag@olarizationreversal.In amagnetidfield of 3.5T andat
atemperaturef 1 K decaytimesof the non-uniformprotonspinpolarizationbetweerl s and10 s wereobseredby time resohed measurements
at D22 of the ILL. Work is in progresdor a betterunderstandingf the protonspin dynamicsinvolved andfor refining differentaspectf an
interesting eventuallypowerful applicationof DNP in neutronscattering.

B-196 Chasingexperimentson the E. coli Chaperonin system
J.Holzinget>2, E. Manalova?, R.P May!, M. Roessl8, K. Vanatald, S.vanderVies?, H. Heumana,

! Institut Laue-Langein, 38042Grenoble France

2 Max Planckinstitut fiir Biochemie 82152Martinsried,Germary

3 Institutefor Biophysics,Tallin, Estonia

4 Vrije Universiteit, 1081HV AmsterdamNetherlands

E. coli chaperonirGroEL bindsandreleaseslenaturedubstratgroteinin an ATP dependenprocessaccompaniedby its co-chaperonirfGroES.
Bacteriophagd4 encodes specialiserotein, GP31thatinteractswith GroEL at the placeof GroES.We preparedoartially deuteratedsroEL
and GroESthat canbe madeinvisible in 99% D»0O. Assemblyand disassemblyf GroEL-co-chaperonitompleesin equilibrium wasstudied
by a chasingof protonatedco-chaperonimwith partially deuteratedsroES.This allowed usto estimatebinding constantandto comparethe two
co-chaperonins.

B-197 Intramolecular and surface-coupledprotein motions

W. Dostef, M. Diehl', H. Schobet, W. Petry,

! TechnischéJniversitait Mitchen PhysikDepartmenE 13, 85747Garching,Germary

To unravel the complex moleculardynamicsof proteinsrequiresthe supportof computersimulationsbut also of experimentswhich allow to

discriminatebetweendifferent types of motions. A practicalapproachis to changethe propertiesof the protein ervironment, which selects
surface-coupledrom intramoleculamodes.We discussneutronscatteringexperimentawith proteinsin very differentervironments:dehydrated
(vacuum) fully hydratedandsolidifiedin a glucoseglass. The analysisshavs thata particularclassof dihedraltransitions(main chainandside
chain)andthoseof methylgroupsdo not communicatevith the proteinsurface.Dihedraltransitionsof surfacesidechainsandconcertednotions
of secondangtructuredependstronglyon theviscosityof the solvent. Low frequeng vibrationsin the Terahertzegime arealsostronglyaffected
by the solvent. We shaw thatthe vibrationalrelaxationof thehemein groupin myoglobininteractswith delocalizedoroteinmodes.

B-198 Effect of pressue and pressue-denaturation on fast molecular motions of solvated myoglobin

W. Dostet, R. Gebhardt, H. Schobet, J. Wiedersich,

! PhysikDepartmenE13, TechnischéJniversitat Miinchen85747Garching Germary

Theincreasen packingdensitywith pressureshouldenhancéoth,polarandnon-polaiinteractionsandthusproteinstability. Theonsetof pressure
denaturatiorof globular proteinsis presumablytriggeredby a breakdavn of intra-moleculawvoids which arepenentratedby waterThe influence
of pressurén therangeup to 8 kbaron the pico-secondlynamicsof myoglobinandits hydrationshellhasbeenstudiedby neutrontime-of-flight
spectroscop The quasi-elasticscatteringdecreasesvith pressuredueto a reductionin the rate and amplitudeof hydrogenbond fluctuations.
Irreversibledenaturatioroccursaround4 kbar. The hysteresisobsered on completingthe pressurecycle suggests structuralcontrikbution to
the dynamiceffectsof lessthan10 %: Waterinteractsmore stronglywith the unfoldedstate. We determineactivation volumesassociateavith
folding-unfoldingfluctiations.
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B-199 A neutron crystallographic analysisof a rubr edoxin mutant

T. Chatalke', K. Kurihard, I. Tanaka, M. W. W. Adam$, F. E. Jenng, J©?, N. Moise&/a®, R. Ba?, N. Niimura’,

! JaparAtomic Enegy Researclinstitute, Ibaraki319-1195 Japan

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

3 Dept. of Chemistry University of SoutherrCalifornia,Los Angeles,CA 90089,USA

In orderto reveal the thermostabilizatiormechanismof rubredoxin,the structureof a rubredoxintriple mutantwas solved at 1.5 Angstrom
resolutionby neutroncrystallographi@analysisusingBIX-3 of JRR-3M,JAERI. The positionsof non-hydrogeratomsarealmostthe sameasthe
native rubredoxin but the positionsof hydrogenatomsandhydrationarechangedn someregion, suggestinghatsuchdifferencemay contritute
to thermostabiliyof the rubredoxin.Varioustypesof solvent peakswereobseredin the solventregion.
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B-200 Molecular Motions of BenzeneAdsorbedin ZSM-5 Zeolite: QENS Study

S.Mitra', R. Mukhopadhyay, A. K. Tripathy?, N. M. Gupt#,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai, 400085India

2 Applied ChemistryDivision, BhabhaAtomic ResearciCentre Mumbai,400085,India

We reportdynamicsof benzenenoleculescontainedn theporesof HZSM-5andCaZSM-5zeolitesasstudiedby QENSspectrometeat Trombay

IndiaatroomtemperatureBenzenanoleculesarefoundto undego 6-fold jumprotationin thechanneintersectionsResidencéimesobtainedor

benzenen the poresof HZSM-5 andCaZSM-5zeolitesarefoundto becloseto thatof solid benzenelt is alsoseenthatthe rotationaldynamics
of benzendn CaZSM-5zeolitesis slowver thanthatin HZSM-5 zeolitesindicating strongcationexchangeeffect. Fourier Transformednfrared
(FTIR)studyindicateda strongintermoleculatinteraction which seemdo give riseto a solid lik e stateof benzeneén the poresof thesezeolites.

B-201 Dynamicsof Confined Water in PorousAlumina: Neutron Scattering Study

R. Mukhopadhyay, S.Mitra®, I. Tsukushf, S. Iked#,

1 Solid StatePhysicsDivision, BhabhaAtomic ResearclCentre Mumbai400085 India.

2 Departmenbf Physics Chibalnstituteof TechnologyChiba,Japan.

3 KENS, KEK, 1-1 Oho, TsukubaJapan.

Dynamicsof watermoleculescontainedn the poresof aluminagel hasbeenstudiedby high resolutionLAM80-ET spectrometeat KEK, Japan
andmediumresolutionQENSspectrometeat Trombay India, in thetemperatureangeof 300-250K. In the pictureof singleparticledynamicsa
clearevidenceof two typesof waterarefoundto be presenin the poresof aluminagel. Watermoleculesattachedo the surfacesarelocalizedand
othersundego hindereddiffusionin the middle of the pores.Localisationradiusanddiffusionconstan{D;,..;) characterizinghelocal dynamics
andalsothediffusionconstan{D;) andresidencdime of the watermoleculediffusinginsidethe poresareobtained.

B-202 Dynamicsof Propanein Na-Y Zeolite

S.Mitra', R. Mukhopadhyay, A. Sayeed, S.Yashonath, S.L. Chaplot,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085, India.

2 Solid StateandStructuralChemistryUnit, 11Sc., Bangalore560012, India.

Dynamicsof propaneadsorbedn Na-Y zeolitehasbeenstudiedat 300,325,350K, usingQENSspectrometeat Trombay India. Thedatahave
beenfoundto beconsistentvith the modelin which the propanenoleculesindego translationatiffusioncharacterisetly a gaussiaristribution
of jump lengthsinsidethe Na-Y zeolitecage.Rotationalmotion of the propanedoesnot seemto contritutein the measuredlata(AE=200ueV).
Diffusionconstanaindroot meansquargumplengtharedeterminedateachtemperatureThe presentesultsareconsistentvith PFG-NMRresults
of diffusionof propandn zeoliteNa-X, a similar system We have alsocarriedout moleculardynamicssimulationandtheresultsarein very much
agreementvith the experimentaldata.

B-203 Neutron diffraction and '3C MAS NMR studiesof chemisorbedzeoliteswith methylium ions

S.Vratislav!, M. Dlouha', V. Bosagek,

! Faculty of NuclearSciencesandPhysicalEngineeringCTU PragueBgehwa 7, 11519 Praguel, CzechRepublic

2 J. Heyrovsky Instituteof PhysicalChemistry Dolejskova 3, 182 23 Prague8, CzechRepublic

Someorganiccationdlik e methyliumor ethylium,createchemisorbedwith moreor lesspolarized but covalentlybondedalkoxy speciesn zeolitic
structuresCareful'*C MAS NMR measuremenisale possibleto distinguishbetweersignalsof bridgingandterminalmethoxygroups.Neutron
powderdiffractionpatternsverecollectedfrom evacuatecampoulesvith samplesatroomand?7 K onthe KSN-2 diffractometewhichis placedat
the LVR-15researcheactorin e? nearPrague.The completestructuralparametergincluding chemisorbednethyliumionsat O1 andO4in NaX
andatO1in NaY) weredeterminedy Rietveld analysisusingGSASpackageRedistrilution of Na™ cationsin thelattice of bothstructuresafter
chemisorptiorwasdetected.

B-204 Structural Studiesof Supercritical CO, in Confined Space

T. Steriotis, K. Stefanopoulos, A. Mitropoulos, N. Kanellopoulo$, M. Hofeman#,

! NCSR”Demokritos”, 15310 Agia Paraslevi Attikis, Greece

2 Departmenbf PetroleunTechnology Cavalalnstituteof Technology65404Ag. Lucas,Cavala,Greece

3 HMI, Glienicker Strasse100,14 109 WannseeBerlin

Thebehaior of CO, adsorbednamicroporouscarbonsubstrateat anisothermatemperaturabore thecritical one,is studiedby in situ neutron
powder diffraction. Thediffraction patterngrovide evidencethatthe adsorbeghasegainsliquid-like propertiesat a pressureabouthalf way the
critical one. Sucha transitionaffectsthe flow of CO, in confinedspacesinda maximumappear®n the permeabilitycurve.

B-205 Orientational Disorder in Solid Monolayers of Tetramethylsilane Adsorbed on Graphite and MgO (100) Surfaces

N. Sakisatd, A. Inabd, T. Matsud,

! Departmenbf Chemistry GraduateSchoolof ScienceQsakaUniversity, Toyonaka,0Osaka560-0043 Japan

Tetramethylsilan¢TMS) moleculesform a 2-D solid on the surfaceof graphite.Accordingto our calorimetricstudy the solid monolayerformed
atsubmonolayecoveragesxhibits a phasdransitionat 107 K andmeltsat 146 K. Thelarge transitionentroy suggestsnorientationadisorder
of themoleculesin the high-temperatur@hase.To investigatethe dynamicalaspectwe performedanincoherenneutronscatteringexperiment.
A large decreasén the elasticscatteringntensityaround100K demonstratethatthe moleculesarein staticorderin the low-temperaturg@hase
andin dynamicdisorderin the high-temperatur@hase.The similar resultswereobtainedalsofor the monolayersof TMS on the (100) surfaceof
MgO.

B-206 Micellization in the mixed systemof cationc and non-ionic surfactantsin heavy water by SANS method.
A. Rajavskd®, R. F. BakeevaZ, A. I. Kuklin!, A. H. Islamor!,

! JointInsitutefor NuclearResearchlaboratoryof NeutronPhysics 141980Dubna,Russia

% KazanStateTechnologicalJniversity, Kazan,Russia

3 Instituteof Atomic Enegy, 05-400Swierk-Otwock, Poland
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The mixed systemTriton X-100/ CTAB / D,O wasinvestigatecby small-angleneutronscattering.Measurements/erecarriedout on the time-
of-flight small-angleneutronscattering TOF SANS) spectrometeof the IBR-2 pulsedsource{1], at FLNP, JINR, Dubna,Russia.Formationof
mixed micelleswasdetectedor dilute andhigh concentratiorsolutions.Theinfluenceof varyingtemperatur@andcompositionon the differential
crosssectionwasobsenred. Triton X-100 wasnonionicdetegentbut the CTAB (cethyltrimethylammoniunbromide)the cationicone. Fromour
measurementse wereableto deducehationic surface-actre materialsnteractwith non-ionicsurface-active compoundso form weaklychaged
mixedmicelles[2,3]. For thefitting procedureve useda FISH program.[1] Yu. M. Ostani@ich, Makromol.Chem.Marcomol. Symp.,15( 1988
) 91[2] ChevalierY., ZembTh., Rep.Prog.Phys. 53(1990)279(3] Rathmanl. F., Scamehord. F., Langmuit 3 (1987)372

B-207 Dynamicsof the Protonin HCrO » and HCoO»
R.G.Delaplané, T. Gustafssoh, M. Ichikawa®, T. Tsuchid4, S.F Parker®,

! The StudsvikNeutronResearch.aboratory UppsalaUniversity, Nykoping, Sweden

% Departmenbf MateriaIsChemistryAngstr'c')m Laboratory UppsalaUniversity, UppsalaSweden

3 Division of Physics HokkaidoUniversity, Sapporo,Japan

4 Division of MaterialsScienceandEngineeringHokkaidoUniversity, Sapporo,Japan

% |SIS facility, RutherfordAppletonLaboratory Chilton, Didcot, UK

Inelasticneutronscatteringhasbeenusedto study the dynamicsof the protonin HCrO, andHCo0O,. Spectrawere measuredor samplesof
HCrO; , HCoO, and DCrO,(5%H) on the instrumentTOSCA at the ISIS neutronspallationsource. The crystal structure(hexagonalcell) of
HCrO»/HCo0O; consistof alayerof Cr/Coatomsperpendiculato thec axislying betweertwo sheetof O atoms.The O-Cr-O layersarejoined
togetherby stronghydrogenbondsparallelto the ¢ axis. The HCrO, spectrumis dominatedby anintenseH bondbendingmodeat about1240
cm™ ! whichis similarfor HCoO, sincethe O-H...Odistancds about2.47A. Thebendingmodeof H in HCrO; is split dueto couplingbut appears
aasinglepeakwhendilutedin DCrO,. Implicationsof theseresultsfor the form of the potentialfor the vibrationof H/D will bediscussed.

B-208 Temperature-DependentEffectsin Low-Barrier Hydr ogenBonds.

J.A. Covart>?, G.J.Mcintyre!, P. Smiti?, J.A. K. Howard?, S.Masort, S.M-.F. Lo?, I. D. Williams?,

! Institut LaueLangevin, Grenoble France.

2 University of Durham,Durham,UnitedKingdom.

3 HongKong University of Scienceand TechnologyHongKong, China.

While thereis awealthof neutron-difraction dataon shortlow-barrierO-H O hydrogenbonds the equallybiologically importantN-H O / N H-O

caseshave beenngglected. We reportthe resultsof high-quality neutron-difraction experimentson samplescontaininga wide variety of these
bonds. We alsoreportthe revealing behaiour of one of thesebondson changingthe temperatureand upon deuteration.Monochromaticand
multi-wavelengthLaueexperimentshave beenperformedatthe ILL, andwe will compareghe adwantagesanddisadwantage®of bothtechniques.

B-209 Mesoscopioorder in liquid mixtur esstudied by small-anglescattering

L. Aimasy, L. Csef, G. Jancé?,

! Researclhinstitutefor Solid StatePhysicsandOptics,BudapestHungary

2 Atomic Enegy Researchnstitute,BudapestHungary

Small-angleneutronscatteringwas usedto determinethe mesoscopimrderin binary aqueoussolutionsexhibiting strongly non-idealmixing
behaior. The Kirkwood-Buf theorywasusedfor modelingthe structuralcharacteristics the fluctuationsin particledensityandconcentration,
andthe preferentialclusteringof the soluteandthe solventmolecules.The capability of this methodis demonstratedn the n-propanol- heary
water mixture, the resultsare comparedwith thoseof earlier SAXS[1], light scattering[2]Jand thermodynamic[3}tudies. [1] H. Hayashi,K.
Nishikawa, T. lijima, J. Phys. Chem. 94, 833(1990)[2] G. H. GrossmanK. H. Ebert,Ber. BunsengesPhys. Chem. 85,1026(1981)[3] I.
Shulgin,E. RuclensteinJ. Phys.Chem.B, 1032496(1999)

B-210 Decoheenceof Entangled Protonsand AttosecondDynamicsof C-H Bond Breaking

T. Abdul-Redah, C. A. Chatzidimitriou-Dreismanh

! TechnicalUniversity of Berlin, Instituteof Chemistry Sekr ER 1, Strassales17. Juni112,D-10623Berlin, Germary

In previous work we investigatedthe attoseconddynamicsand dissociationof C-H bondsof solid H-polystyrene(PS)at T ~ 295K using
neutronComptonscattering(NCS). A striking decreas@f the neutronscatteringcrosssectiondensityof H of ca. 20% with respectto that of
the carbonnucleuswasfound. A theoreticalexplanationgroundingon protonic quantumentanglementQE) and decoherencéasbeengiven
[1]. Herewe presentecentNCS resultsof solid H-/D-PSmixturesandof liquid H-/D-benzenamixtures. Extendingour previous work on liquid
H,0I/D>0 mixtures[2], theresultsof the hydrocarborsystemsndicatethatthe considered)E effectis mainly of intramoleculaiorigin. [1] C. A.
Chatzidimitriou-Dreismannl. Abdul-Redah,). Sperling,J. Chem.Phys.,113(2000)2784.[2] C. A. Chatzidimitriou-Dreismannl. Abdul-Redah,
R. M. F. Strefer, J. Mayers,Phys.Rev. Lett., 79 (1997)2839.

B-211 Temperature evolution of the thermal expansiontensorsof ammonium Tutton salts

W. Kockelmanr2, A. Meentg, A. Kirfel !,

1 Mineralogisch-Petrologischésstitut, Universitit Bonn,53115Bonn, Germary

2 RutherfordAppletonLaboratory SIS, Chilton, OX11 0QX, United Kingdom

Thetemperaturelependenciesf thelattice parameterandthermalexpansiorntensorof isotypicammoniumTuttonsalts

(ND4)2 Ml 2(SeQy)2 6D,0O (MII=Co, Zn), which crystallizein spacegroup P21/a,were studiedbetween5 to 380 K by time-of-flight neutron
powder diffraction. In contrastto the temperaturédbehaiour of the Jahn-Eller compound(ND4)2Cu:(SQs)2 6D20 [1] anda K2C03(SOx)2
6D, 0O referencesample the Co andZn ammoniumTutton saltsexhibit very similar negative thermalexpansionf the monocliniccell alongthe
c-direction. The temperaturevolutions of the thermalexpansiontensorsare attributedto the additionalhydrogenbondsof (ND4)™ andtheir
dynamicbehaiour. [1] B.J. Hathavay, A.W. Heat,J. Sol. StateChem.51 (1984)364.

B-212 Guest-HostCoupling in XenonHydrate
J.Baumert, C. Gutt', W. Pres$, J. Ts€,
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L nstitut filr Experimentellaind AngevandtePhysik, Universitt Kiel, Germary

% NationalResearctCouncil,Ottava, Canada

Gashydratesare inclusioncompoundgormed by anice like network with small guestmoleculesincluded. One of their outstandingphysical
propertieds their thermalconductvity thatis unusuallylow anddisplaysatemperaturelependencsimilar to that of glasses.This is thoughtto
arisefrom a strongcouplingbetweerguestmoleculeandhostlattice vibrations.We recentlyconfirmedthis couplingin a high-resolutiorinelastic
neutronexperiment(INS) on Xenonhydrateby finding threedistinctlow enegy excitationsat 2.05meV 2.87meVand3.94meV Xe-hydratehas
the cubic structurel consistingof 6 large and2 small cagesin the unit cell. The Xe-atomsin the small sphericalcagevibratewith the highest
frequeng andin the larger ellipsoidalcagewith two lower frequenciesThis leadsto resonan{low enegy) modeg[1] in thefrequeng rangeof
thelocalizedXe-modesmediatedby scatteringrom the ice framework. [1]J.S.TseV.PShpakv, V.V.Murashe, V.R.Beloslude, J.Chem.Phys.,
107,9271(1997)

B-213 Bound Water around the Core of lonic Micelles?

S.Vasg, H. Grimn?, K. Haime?P, M. KlappeP, T. Gilaryi4,

1 KFKI Atomic Enegy Researchnstitute,BudapestHungary

2 |nstitut fir Festlorperforschungi-Z Jilich, Julich, Germay

3 Max-Planck-Institufiir Polymerforschungylainz, Germary

4 Edtvds LorandUniversity, BudapestHungary

Fromthe analysisof the interactionpotentialactingbetweenpure hydrophobicsurfacesimmersedn waterone concludedhat suchsurfacesare
ableto reomganizethe local structureof waterby forming "rigid” solventlayersin their vicinity. Althoughthe rigid solventlayer structurehave
beenassumedo bedestryedif ionsarepresenttheanalysisof thehard-sphereadiusof the DLVO potentialactingbetweenvarioussodiumalkyl
sulphatemicellesversusalkyl chainlengthcontradictghis assumption.Neutronbackscatteringxperimentsmadein micellar solutionsof ionic
ABA- andBAB typetriblock coplymersindicatethe existenceof slowly moving solventmolecules.The work wassupportechy BMfBF, BASF
AG, Germaly, andby OTKA, Hungary contractNo. T029958.

B-214 Ammonium ion behaviour in the LiRb 1, (NH4), SO mixed crystals

M. MartinezSarriort, L. Mestres, L. Smirno/?,

! InorganicChemistryDepartmentUniversity of Barcelonap8028BarcelonaSpain

2 SUC SSCRF Instituteof TheoreticandExperimentaPhysics117259Moscawv, Russia

LiNH 4SOs undegoesphasetransition: 1-459.5K-11-283K-111-27K-IV phasewheresp. gr. of phasesrerespectiely Pnam,Pna21,P21/c,and
Cc. TheLiRb;_;(NH4),SOs (RBAS) mixed crystalsarecrystallisedat roomtemperaturén phasdl with ammoniumconcentratiorup to x=0.8
[1]. Therearepresentedhe resultsof the investigationof RBAS carriedout by neutronscatteringat temperaturefrom 300to 20 K for x=1.0,
0.91and0.77. Spectreaof inelasticincoherenneutronscatteringlINS) in phasedl andlll athightemperaturdor x=1.0 containthe contritutions
of quasielastidncoherentneutronscatteringwhich fully disappeamith coolingto 20 K. The generalisecobhonondensityof states,calculated
from the IINS spectrashavs noticeablebroadeningof translationalandlibrational bandsat 20 K with increasingammoniumconcentration.l.
M.L.Martinez Sarrion,L.Mestres A.A.Bakkali, E.H.Bocangra,Material ResearctBulletin, 33 (1998)269.
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B-215 Critical Exponentsfor the Ferromagnetismin ColossalMagnetoresistanceManganites

N Furukava', Y Motomée?,

! Departmenbf Physics AoyamaGakuinUniversity Tokyo, Japan

2 |nstituteof Matrials SciencelUniversity of Tsukuba,Japan

Critical phenomenaf the colossaimagnetoresistanagaanganitegretheoreticallystudied.Regardingthe critical exponentsfor the ferromagnetic
transitionin the colossalmagnetoresistangaanganitesthereexistsa contradiction:Neutronscatteringestimateshav Heisenbeg-like universal-
ity classwhile somed.c. andr.f. magnetizatioomeasurementgive mean-fieldik e exponents.In orderto clarify theintrinsic natureof the phase
transition,comparisorwith theoreticalpredictionis necessaryHerewe shav the Monte Carlo resultsfor the critical phenomenaf the double
exchangemodel.Our estimatefor the critical exponentsareconsistentvith thoseby neutronscatteringneasurements.

B-216 Magnetic order parameter in the perovskite systemCaMn;O;2

R Przeniosld, | Sosnavska , E Suard, T Hansen, ,

! Instituteof ExperimentaPhysics Warsav University Hoza69, PL 00681Warsav, Poland

2 Institut Laue-Langein, Grenoble F 38042 France

3

The magneticorderingin the distortedperosskite systemCaMn; O hasbeenstudiedby powvder neutrondiffraction with the high flux diffrac-
tometerD20. Themagneticorderingin CaMn;O; 2 consistof two phasespneferrimagneticandonemodulated1]. The magneticpeaksdueto
both phaseslisappeant the sametemperatureThetemperaturelependencef theintensity I (1) of magnetigpeaksdueto boththesephase<an
bedescribedor 55K < T < 90K with apower-law characteristidor critical scatteringl (T') o (T —T)*" whereTy = 89.6(6)andn = 0.31(5).
This valueof n agreeswith the predictionfor a 3-dimensionalsing model. Modelsof possiblemagneticorderingsin CaMn; O;» arediscussed.
[1] R. Przeniosb, I. Sosnavska,D. Hohlwein, T. Hauss|.O. TroyanchukSolid StateComm.111(1999)687.

B-217 Crystal and magneticstructur esof new layered oxidesA>GaMnQOs.4, (A = Ca, Sr)

D.V. Cheptiakv®, E.V. Antipov?, A.M. Abakuma?, A.M. Balagure?®, P. Fischet, L. Keller', M.V. Lobana?, V.Yu. Pomjakushif,

! Laborfur Neutronenstreuund@THZ & PSI,CH-5232Villigen PSI,Switzerland

2 Departmenbf Chemistry Moscav StateUniversity, Moscov 119899 Russia

3 FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

Crystaland magneticstructuresof new complex manganesexides A; MnGaOs4, (A = Ca, Sr) werestudiedby neutrondiffraction. Beinga

perosskite type derivatives, their crystalstructuresdelongto a brovnmillerite type and consistof alternating(Mn0O-), (CaO)and(GaO)layers.
At Tv =~ 160K, thesecompoundsindego a transitioninto an antiferromagnetistate. The magneticorderingis purely three-dimensionabith

Mn magneticmomentsalignedat oppositedirectionswithin the MnO, layer and betweenmneighboringMnO- layersaswell. Sucha type of

antiferromagnetiorderingseemso bequiteunexpectedsincethethree-dimensionantiferromagnetisms realizedin astronglytwo-dimensional
layeredchemicalstructurematrix.

B-218 OxygenlsotopeEffect on Crystal and Magnetic Structur e of (Lai—,Pry)o.7Cag.sMnO3

A.M. Balagure!, V.Yu. Pomjakushih, D.V. Sheptyakv®, N.A. Batushking,

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

2 RSC,”K urchatw Institute”, 123182Moscav, Russia

Theoxygen'®0/*80 isotopeeffect onthe crystalandmagneticstructureof (Las —, Pr, )o.7Ca.3MnO; hasbeenstudiedby neutronpowderdiffrac-

tion in thetemperaturegangefrom 15 to 293 K. Theisotopeenrichedsampleshave beenfoundidenticalin crystalandmagneticstructuredown

to thetemperaturef transitionof the samplewith 160 into the metallicferromagnetipphasewhile atlow temperatureboth crystalandmagnetic
structuresf the sampleswith 1*0 and*®0 aredifferent. In particular for compositiorwith y=0.75,the precisestructuralanalysisshawvs a clear
differencein Mn-O1 distancemandMn-O1-Mn valenceanglesalongb-axis(Pnmasp. gr.) whereasn-planedistancesandanglesarethe same For

largey values themagneticstructureof saturated® O sampless pureAFM of pseudo-CHEype. Thestudyof the sampleswith partialisotopesub-
stitutionshaws thatboth FM-phaseractionand T ras stronglydepencon 180 oxygencontentdisappearingit about60%of 20. Onthecontrary

thetemperaturef AFM transitiondoesnot dependnisotopecontent.Accordingly it couldbe suggestedhatheavier oxygenisotopeinfluences
mainly the FM-metallic phasefavoring the chage localizedstate.

B-219 Influence of a magneticfield on the magneticsoliton lattice of copper metaborate

J.Schefet, B. Roesslt, M. Boehnt'2, U. Staul§, G.A. Petralovskii?, B. Ouladdiaf, A. Vorotino/?, L. Bezmaternik#,

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

2 |nstitut Laue-Langein, Av. desMartyrs,38042Grenoble France

3 SwissLight Source Paul Scherreinsitute,CH-5232Villigen, PSI

4 Institut of Physics SB RAS, 660036Krasnyarsk,Russia

CoppemetaborateCuB,; 04, formsamagneticsolitonlatticebelov T=10K in absencef anexternalmagnetidield [1] dueto the Dzyaloshinskii-
Moriya interactionand anisotroy of ordern=4in the tetragonalplane. In the temperatureangel0K < T < 21K, the magneticstructureis

commensurateomparedvith the chemicallattice andcharacterisetly a non-collinearspinarrangementWe shav thattemperatureandmagnetic
field influcencethe orderingof the magnetidatticein the sameway, asexpectedfor a spiral structurecausedy relativistic interactiong2]. [1]B.

Roessli,J. Schefer G.A. Petralovskii etal., Phys. Rev. Lett. 86, 1885(2001). [2]Yu.A. Izyumor andV.M. Laptey, Sov. Phys. JETP62, 755
(1986).

B-220 Theoretical Prediction of the Spin-Wave Spectrain Charge Ordered 3D and Layered Manganites: Interr elation of Crystal,
Charge,Orbital, and Magnetic Structur es

L.E. Gontchat, A.E. Nikiforov?!,

! Urals StateUniversity, Departmenbf Physics

Themanganitesvith generaformulasRy 5 Ag.s MnO3 (3D-manganite)Ro.5 A1.5 MnO3 (layeredmanganite)andRA; Mn»O7 (double-layered
manganite)whereR>" is rare-earthion, A% is alkaline-earttion, areknowvn aschage orderedcompoundstlow temperaturewith someR and
A. In presentvork it is shavn how thechage orderingandcrystalstructureform the orbital andmagneticones. The modelof orbitally-dependent
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super&changeandsingle-ionanisotropy is used.Themodelpresentedh thiswork allowsto explainthe CE-andA- magneticstructuresn termsof
chageandorbital structuresThe magneticstructuresandspin-wave dispersiorcurvesof somecertaincompositionsrecalculated Thisresearch
is supportedy AwardsCRDFREC-005andRussiarMinistry of Educatior#E00-3.4-277

B-221 The Lattice Dynamicsof LaMnQs: the Role of the Orbital Degreesof Freedom

A.E. Nikiforov', S.E.Popo/t,

! Urals StateUniversity 620083 RussiaEkaterinturg Lenin av. 51, The Departmenbf Physics

For LaMnQj3 strongcouplingof thespin,chage,andorbital degreesof freedomis characteristicThe strongcouplingis usuallyattributedto the
strongelectron-vibrationatouplingdueto the Jahn-Eller(JT)effect. Thatis why lattice dynamicsof the pure La MnO3 dependsn the orbital
structure.We have calculatedboth the fundamentaphononfrequencieof the undopedLa M nO3 andthe phononfrequenciesacrossBrillouin
zone. The calculationhasbeenperformedin the framework of the interionic pair potentialsand shell model. In the pair potentialmodelwe
explicitly includeJT term. As theresultof comparisorthe calculationgesultwith differentexperimentsthe mostintenseRamarlinesof A, and
B», symmetryareactive in the JT effect. We have calculatedhe dependencef the Ramanactive phononsrequencie®n JT constantalue. We
believe thatour calculationscould be transferredn otherlow dopedorthorhombiananganitesTheresearciwasmadepossiblein partby Award
N RECO005o0f the CRDFandMinistry of Eductionof RU N E00-3.4-277

B-222 Magnetic propertiesand crystal-field excitationsin the Lny_,Sr,CoO;_s (Ln=La, Pr, Ho)

A Podlesyak'2, A Mirmelsteir?, N Goloswa?, E Mitberg®, | Leonidas®, V Kozhernikov?, | Sashit, F Altorfer!, A Furrert,

! Laboratoryfor NeutronScattering ETH Ziirich & Paul Scherrefinstitut, CH-5232Villigen PSI, Switzerland

2 |nstitutefor Metal PhysicsRAS, 620219Ekaterinlurg GSP-170Russia

3 Instituteof Solid StateChemistryRAS, 620219EKkaterinturg GSP-145Russia

4 JointInstitutefor NuclearResearch141980Dubna,Moscav region, Russia

Themembersf theLn; —,Sr,Co0s_ 440 SoOlid Solutionhave received muchattentionin recentyearsdueto their uniquemagneticandtransport
propertiesandpossibleapplicationsasoxidationcatalystsgelectrodematerialsandoxygenpermeablanembranesMagneticandstructuralstudies
in the seriesLn; , Sr,Co0;_s (Ln=La, Pr, Ho) have beencarriedout by powvder neutrondiffraction. The inelasticneutronscatteringhasbeen
employedto studythe crystalline-electric-fiel {CEF)interactionin thetitle compoundsWe have succeedetb reproducehe CEF splitting using
theextendedpointchage modelwith screenindengthasthe only adjustablgparameterTheresultsobtainedallow to relatethe CEFresponsevith

the peculiaritiesof the oxygendefectstructurein the nonstoichiometricobaltperorskites.

B-223 Sr substitution effecton Big.125 Cao.s75 MnO3

T. Ishigaki, T. Kudd',

! Departmenbf MaterialsScienceandEngineering,Murorainstitutefor TechnologyMuroran050-8585 Japan

Polycrystallinesamplesof Big.125 Cap.g75—y SiyMNOs (y = 0.15 and0.25) werestudiedwith neutronpowder diffractionandmagneticmeasure-
ments. The crystal structureof sampleswvere monoclinicin contrastwith orthorhombicfor Big.125Ca&.s7sMnOs. Magneticmeasuremenfior
y = 0.15 sampleshavedtheanti-ferromagnetistate(Ty ~ 250K) andaferromagnetidik e behaiour belov 100K. Thetemperaturelependence
for the Mn-O-Mn bondangleis in goodagreementvith its for magnetisatioelonv 100K.

B-224 Spin waves,charge/orbital ordering and antiferr omagnetismof LaSraMn 20~

T. Chatterji>2, G.J.Mclntyre!, R. SuryanarayandnG. Dhalenné, A. Revcolevsch?,

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

2 Max-Planck-Institufiir PhysikKomplexer SystemeNoethnizerstrassgs, D-01187DresdenGermary

3 Laboratoirede Phisico-Chimie Universié Paris-Sud914050rsayCede, France

Neutronscatteringnvestigation®f thechage/orbitalandmagneticordering spincorrelationandspinwavesof thebilayermanganité.as — 2, St 2. MN2 O
have beenperformedfor x = 0.4and0.5. Laz_2, Sr+2,.Mn2O7 shavs the maximumcolossalmagnetoresistanaeffect for x = 0.4 closeto the
ferromagnetiphaseransitionTcapprox128 K. Inelasticneutronscatteringneasurementsave beenusedto investigatehe magneticexcitations
of La1.2Sn.sMn2O7. Thedispersiorof boththe acousticandthe optic modesalong[100] and[001] have beenmeasuredndby usinga effective
localisedspin model the completeset of exchangeinteractionshasbeendetermined. The stronganisotroy in the exchangeinteractionssug-
geststhatlLa; »Sr.sMn,O; canbe consideredsa quasitwo-dimensionaferromagnetonsistingof weakly coupledferromagnetidilayers.The
chage/orbitalorderingof the 50% hole-dopedilayer manganitd.aSr.Mn, Oz hasbeendeterminedy meansof X-ray andneutrondiffractionon
asinglecrystal. Thetemperaturevariationof the superlatticeeflectionscorrespondingo thepropagatiorvectorﬁ = (—i, i, 0) indicatesthede-
velopmenbf acoupledchage/orbitalorderingbelov Teo =~ 225 K which startsmeltingataboutthesameaemperaturatwhichantiferromagnetic
ordering(Tn =~ 170 K), detectedy neutrondiffraction, setsin.

B-225 Neutron diffraction magneticscatteringin ordered and disordered SroFeMoOs

D. Sanchez-Sorig J.A. Alonsd', M. Garda-Herrandez, M.J. Martinez-Lopé, J.L. MartineZ, A. Mellergard,

! Instituto de Cienciade Materialesde Madrid, CSIC, CantoblancoE-28049Madrid, Spain

2 NFL-Studsvik,UppsalaUniversity, S-61182 Nykoping, Sweden

Theinterestingmagnetotranspogropertiesof the doubleperosskite Sr,FeMoQ; have beenshavn to be stronglyinfluencedby cationicanti-site
disorder althoughthe real effect in the electronicpropertiesof the systemis subjectto controversy We have performedtemperaturalependent
neutronpowderdiffractionin two Sr,FeMoQ; sampleswith avery differentdegreeof cationicorder 70%for the calledordered sampleand18%
for thedisodered Although X-Ray diffractionandmagneticmeasurementshav cleardifferencedetweerboth samplesthatis, absencef low
anglesuperstructur@eak,lower Ms and smootherdecayof the magnetizatioraroundthe FM transitiontemperaturen the disorderedsample,
the neutronsignalsare surprisinglysimilar. We proposethat this unexpectedstrongmagneticscatteringin the disorderedsamplearisesfrom
antiferromagneticallprderedFe-richpatchesn which strongAFM Fe¢T-O-Feé* superechangenteractionsarepromotedbeingthelong range
coherenc®f this AFM structuremaintainedby Fe-O-MoAFM interactions.



Mini Symposium:Spin, ChageandOrbital Degreesof Freedonin PerasskitesandRelatedCompounds 145

B-226 Long scalephaseseparationversushomogeneousnagneticstatein (Lai—,Pry)o.7Ca.3MnO3

V Pomjakushifh, A Balagurar, V Aksenas’, P Fische?, L Keller?, D Sheptyakv?, O Gorbenlo®, A Kaul®, N Bakushkin4,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch141980,Dubna,Moscawv region, Russia

% Laboratoryfor NeutronScattering ETH Zurich andPaul Scherrednstitute, CH-5232Villigen PSI, Switzerland

3 ChemistryDepartmentMoscav StateUniversity Moscawv, Russia

4 RSCKurchatw Institute, Kurchatw sq.1,123182 Moscaw, Russia

The magneticstructureof the series(Lai—, Pry )o.7Cao.3 MnO3 for y from 0.5to 1.0 (including '® O/*#0 isotopesubstitution)hasbeenstudied
by neutronpowder diffractionin thetemperatureangefrom 10to 293K andin externalmagneticfields perpendiculato the scatteringplaneup

to 4 Teslaat DMC/SINQ (Villigen). We shav thatthe phasediagramhasa borderregion of concentrationbetweerny=0.6 andy=0.8 separating
the homogeneouEM metallicandcantedAFM (pseudoCE-type)insulatingstates.In this region the low temperaturanagneticstateis macro-
scopically(> 1000,&) incoherentlyspatiallyseparatethto AFM anFM phasesThe FM phasehasa smallnon-collinearityof C-type,presumably
dueto interfacesto the AF-phase. The macroscopicatlusterscanbe inducedby disorderon the carriershoppingamplitudecausedby natural

dispersiorof the A-cationradiusnearthe metal-insulatotransitionaroundy=0.7.

B-227 Chargeand spin configurationsin Pr;_,Ca,MnO3 and Pri_,Sr,MnO3; (z = 0.5 — 0.75)

Z.Jirak', C. Martin, M. Herviel?, J. Hejtmanek,

! Instituteof PhysicsASCR, Na Slovance2, 18221Prague8, CzechRepublic

2 |aboratoireCRISMAT, ISMRA, Bd du MarechaldJuin,14050Caen France

The mixed valenceperosskite manganitesexhibit very rich structuraland magneticphasediagrams. Apart of a dependencen the actual
Mn®*+/Mn** ratio thereare otherfactorswhich influencethe characterof manganese, electronsandresultingcrystal states suchas average
sizeof large cationsandtheir sizevariance. The presenteportsummarizeshe high resolutionneutrondiffraction results,completedwith elec-
tron microscopy andphysicalmeasurement$or two analogougpraseodymiunmanganitesubstitutedvith smallercalciumandlarger strontium
cations,respectiely. The crystaland magneticstructuresdeterminedarediscussedn relationto the e, electronlocalization(including various
kindsof thelong rangechage ordering) the electronitinerany in clustersandthemetallice, stateswith differentdegreeof orbital polarization.

B-228 Structural evidenceagainstchargeordering in Pri_,Ca,MnO3 (z ~ 0.5) perovskites

M. A. Daoud-Aladiné, J. Rodriguez-Carajal', L. Pinsard-Gaudatt M.T. Fernandez-Diaz A. Revcolevsch?,

! LaboratoireleonBrillouin, CEA-CNRSSaclayd1191Gif surYvette

2 |nstitut LauelLangerin, 38042Grenoble

3 Laboratoirede Physico-Chimiedel EtatSolide,UniversiteParisSud,Bat. 414,914050rsay

The structuralmodel obtainedfrom unconstrainedtructurerefinementof the neutrondiffraction datacollectedin the paramagnetiphaseof a

Pry.6Ca.4MnQO;3 single crystalbelon the structuralphasetransitionat Tco contradictsthe expectedone from the chage and orbital ordering
picture. The modulatedattice distortionreflectsratherthe trappingandthe spatialorderingof magneticbi-polarons(MBP) spreadingover two

Mn sites, suggestinghe MBP arethe new paramagnetiainits with a doubledeffective paramagnetienoment. The CE-typemagneticground
stateis alternatvely viewed asthe antiferromagnetiorderingof theseMBP. Sincethe Mn valencestate investigatedy the XANES local probe,
have beenconfirmedto be mixedatall temperatures anothempowdersampleof Pry /,Ca ,oMnOs, our resultsgive clearevidenceagainschage

orderingin half dopedmanganitesAt last,compositiorfluctuationsarelik ely to occurin ourfloating-zonegrown singlecrystalssincesynchrotron
X-ray powderdiffractionrevealsthatthe singlephasedrusheccrystalat RT splitsinto threemacroscopiphasedelov Tco.
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B-229 Orbital, Chargeand Spin Ordering in Bi;_,Ca, Mn O3 (x>0.5): Implications for PhaseSegregation

A.Llobet Megias-?2, J.L. Garda-MufioZ', C. Frontera, C. Ritter®, M. Respaut, J.M. Broto*, M.J. Martinez-Lopé, M.A.G. Arand#,

! Institut de Cieénciade Materialesde BarcelonaC.S.! .C.Spain

% Los AlamosNationalLab, Los Alamos,New Mexico 87545,USA

3 InstituteLaueLangein,Grenoble France

4 SNCMPandLPMC, INSA, Complee scientifiguede Rangueil, Toulouse 31077France

% Institutode Ciénciade Materialesde Madrid, C.S.I.C.,Spain

5 Departamentale Quimicalnorganica,Cristalografay Mineraloga, U. de Malaga,Spain

The tendenyg toward the formation of chage inhomogeneitiesn manganitesand other transitionmetal oxidesis stimulatingconsiderablesx-
perimentalandtheoreticalresearch.The presencef lattice polarons disorderedor forming orderedstripesis intimately relatedto the transport
propertiesof thesematerials. The strongrelationshipbetweenCMR and phaseseparatiormakes nanoscopi@and macroscopigphasesegrega-
tion a currenthot topic that deseres muchattention. We have investigatedi) chage/orbital-orderingand (ii) phasesegregationphenomenan
Bii—Ca, MnQOs (0.5<x<1) usinghigh-resolutiomeutron(NPD), ultra-highresolutionsynchrotron(SXRD) powder diffractionandmagneto-
transportechniquesWe focuson thelow temperatur@hasesegregationphenomenabseredin this portion of thephasediagram the percolatve
natureof the metal-insulatotransitionsand CMR effects. The very preciseresultsshav thatthe presencef tiny compositionafluctuationsis at
theorigin of themacroscopiphasesegregationfor x>>0.75. Our studyproposes revision of the single-phaseoncepteferredto theseoxides.

B-230 Neutron scattering studiesfor the field-induced ordered state of TbB»C»

K. Kanelo', S.Katand, M. Matsudd, K. Ohoyamd , H. Onodera, Y. YamagucHi,

! Institutefor MaterialsResearchTohokuUniversity, SendaB@80-8577 Japan

2 AdvancedScienceResearciCenter JAERI, Tokai 319-1195 Japan

TbhB»C. whichis isostructuralvith theantiferroquadrupolafAFQ) orderingmaterialsDyB,C, andHoB,C, exhibitsno AFQ orderunderH = 0.

However, from detailedmagnetizatioomeasurementd, is presumedhatan AFQ orderis realizedin TbB,C, underH > 0. To confirmthefield-

inducedAFQ order, neutrondiffraction experimentson Tb'! B,C, werecarriedout underfieldsupto 10 T. Theresultsindicatethatthe magnetic
structureof TbB»C, underH = 0.5 T is basicallythe sameasthoseof the groundstateof DyB,C, andHoB,C, wherethe AFQ andAFM order
coist. Thereforewe supposehatafield-inducedAFQ orderis realizedin TbB,Cs.

B-231 Spin Fluctuations in Half-Doped 2D Mn and Co Oxides

K. Nakajimd, T. Sawadd, T. lihama, H. Yoshizava', K. Kakuraf, Y. EndoH,

! NeutronScattering_aboratory Institutefor Solid StatePhysics University of Tokyo

2 Departmenbf Physics TohokuUniversity

3 AdvancedScienceResearciCenter JapanAtomic Enegy Researchnstitute

4 |nstitutefor MaterialsResearchTohokuUniversity

We have studiedthe magneticexcitationsin hole-doped.ag 6 Sr1.4MnO4 andLa; CoOy.24 by meanf theinelasticneutronscatteringsxperiments.
In half-dopedmanganitesand cobaltatesgdistinctchage orderedphasesreobsered, in which Mn®T andMn**, or Ca®* andCc®* areordered
in the checlerboardarrangemenin the 2D plane. In Lag ¢Sr.4MnOy4, well-definedantiferromagnetispin-wave excitationsare obsered at a
low-enegy region. The spin-waves have a 2D nature,which is sameasthosein non-doped_.a 2-1-4 systems.The intensity of the excitations
rapidly decreasest a high-enegy region, AE > 6 meV, asobsened in chage orderedphasesf La;NiO4. We also measuredhe spin-wave
excitationsin oxygendopedLaz;CoQy.24. The obtainedresultswill be comparedwith thosefrom non-dopedsystemshole-dopedcupratesand
nickelates.

B-232 Study of the magneticstructur esin Lag.1 Pro.6Cag.3sMnO 3 by meansof neutron diffraction.

V. Naish, T. Novoselwa!, A. Pirogo/?,

! Institutefor Metal Physics S.KovalevskayaStr.18, Ekaterinlurg GSP-170Russia

The weak-dopedantiferromagnetienanganitesare known to shav suchvery unusualphenomenasa chage andan orbital orderingin addition
to a magneticordering. In this paperwe organizethe correcttasksettingin the neutrondiffraction patternsdecodingin orderto getthereliable
information aboutthe magneticstructuresof the manganites.The completeset of the antiferromagneticstructuresobtainedover eitherone or
anotherirreduciblerepresentationef the symmetrygrouparegiven. It hasbeenappliedto the decodingof the neutronpowder diffraction data
takenon (Lap.1 Pro.6)Can.3MnO; atdifferenttemperatureby the Rietveld method(GSASprogram[1]). We have to admitthatourresultsappeared
to be quite differentfrom the literaturedata[2,3]. [1] LarsonA.C., GSAS,(1994) Copyright, The Regentsof the University of California. [2]
Martin C., Phys.Re.B (2000)Vol.62,No0.10: 6442[3] Balagure A.M., Phys.Re.B (1999)Vol.60,383

B-233 Probing the Local Structur e of Doped Manganitesusing the Atomic Pair Distrib ution Function.

Th. Proffent, S.J.L.Billinge?,

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

2 Departmenbf Physicsand Astronomy Michigan StateUniversity, EastLansing,MI 48824-1116JSA

The electronicand magneticpropertiesof the manganitd_a; -, Ca,MnQO;3 arethe subjectof extensve study In the dopingrangebetweenr =
0.17 andz = 0.5 thesematerialsshav a metal-to-insulatofMI) transitiontransformingfrom a ferromagnetianetal (FM) at low temperature
to a paramagnetiénsulator (Pl). For thesehigh-T. materialsno macroscopianhomogeneitiesare obsered ase.g. for the low-T. manganite
Pr—,Ca,MnOs;. We have usedatomic pair distribution function (PDF) analysisbasedon neutronpowder diffraction datato investigatelocal
structurefor dopingx = 0.25 asa function of temperature We canprobethe chage distribution of the sampleusingthe PDF by searchingor
evidenceof Jahn-Eller (JT) distortedoctahedramplying the presencen Mn3* ions. A two phasemodelbasedn thelocal structuresf the FM
andPI phasesvasusedto refinethe experimentalPDFsquantitatvely. We obsene the co-existanceof bothphasesver awide temperatur@ange:
A smallfractionof thelocalizedJT phase(Pl) is presentt the lowesttemperaturdT” = 10 K), whereasat roomtemperaturenly nearlyhalf of
the samplehasremainedn thedelocalizedFM) phase.

B-234 Evidencefor a Dynamic Jahn-Teller Effect in PrO,
C.H.Gardinet, A.T. Boothroyd®, S.J.SLister', P. Santint, B.D. Rainford’, L.D. Noailles’, D.B. Currie*, R.S.Ecclestofi, R.1. Bewley®,
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! Departmenbf Physics University of Oxford, Oxford, OX1 3PU, United Kingdom

2 Departmenbf PhysicsUniversity of SouthamptonSouthamptonS0O171BJ,United Kingdom

3 InorganicChemistrylaboratory University of Oxford, Oxford, OX1 3QR, UnitedKingdom

4 Departmenbf Chemistry University of SouthamptonSouthamptonS0171BJ, United Kingdom

% SIS Facility, RutherfordAppletonLaboratory Chilton, Didcot, OX11 0QX, United Kingdom

Recentneutronscatteringresearchinto the propertiesof PrO, hasproducedunusualresultswhich are suggestie of a strongmagneto-elastic
couplingbetweenphononmodesand crystalfield stateq1,2]. This leadsto a dynamicJahn-Eller effect in the groundstateanda boundstate
betweena phononanda crystalfield excitation. Measurementsf the magneticexcitation spectrunof PrO, over the enegy range0—1200meV
shav broadfeaturesaswell as crystalfield excitationscharacteristiof a Pt ion. The orderedmagneticmomentof the P+ ion hasbeen
measuredn a single crystal,and found to be anomalouslysmall, in agreementvith measurementmadeon polycrystallinesampleq2]. The
reductionof the orderedmomentfrom thatexpectedin a cubic crystalfield andthe broadfeaturesin the excitation spectrumcanbe reproduced
qualitatively by amodelbasedn magneto-elasticoupling.[1] A.T. Boothroyd etal Phys.Rev. Lett. 86, 2082(2001)[2] S.Kernetal, Solid State
Communicationgl9, 295(1984)

B-235 PhaseSeparationfrom Competing Orbital and Magnetic Degreesof Freedom
D. N. Argyriout, U. Ruett, C. Adamg, J. Gardnet, J. Mitchell!, PG. Radaellj

! ArgonneNationalLaboratry Argonne,IL, 60439,USA

% ReactorRadiationDivision, Nationallnstituteof Standardsind TechnologyGaithershirg, Maryland20899,USA

3 NPMR, ChalkRiver LaboratoriesChalk River, ON, KOJ1JO,Canada.

4 RutherfordAppletonLaboratory Chilton, Didcot, Oxon Ox110QX, UK

We obsenre experimentallythat competingorbital and magneticdegreesof freedomleadto long rangephaseseparatiorin the manganiteper
ovskites. Examplesof this competitionand phaseseparatiorarefound bothin layeredperosskitessuchasLaSrMn, O andthree-dimensional
materialssuchasPry 7C&.3MnOs. Neutronand X-ray diffusescatteringnmeasurementshav thatin both caseshortrangeCE-typechage and
orbitalorderingcorrelationsareobsenedat 300K andwith decreasingemperaturéong rangeorderdevelops.Thestability of the CE-typephasds
challengedy magnetiadegreesof freedomwith the effect of eithermeltingthe CE-typephasén the caseof LaSrLMn, Oz, or producinga mixed
phasegroundstatein Pry.7Ca.3sMnOs. Indeeddiffusescatteringneasurementsuggesthatthe onsetor melting of the CE-typephaseds akin to
anorbital orderdisordertransition. Our obsenationsare consistenwith recenttwo-orbital Monte Carlo simulationsof manganitesvherephase
separations predictedcloseto ferromagnetic-metalligroundstates.Indeedthis proximity is seenclearlyin Pry.7Ca.3MnQO3z whereapplication
of amagnetidield atlow temperatureteadsto a ferromagnetianetallicstate.

B-236 La;.5Sro 5NiO4 Charge-Ordered Phase:Structureand GPDOS.

A. E. Nikiforov!, V. A. Smorkala!, A. Yu. Zahara!,

! Urals StateUniversity Lenin av.51,620083EKkaterinlurg, Russia

Thecomputersimulationof chage-orderingCO) phenomenoiin La; .5 Sty.5NiO4 hasbeencarriedout. The microscopicmechanisnresponsible
for the CO phasestabilizationwere revealedand GPDOSwas predicted. The CO statewas associatedvith holesarrangemenover Ni sitesin
chess-boaranannerwithin N70, layers. The calculationswere performedwithin the framework of pair potentialapproachand shell model.
Harmonicapproximatiorwasusedfor thedynamicsnvestigation.Total crystalenegy minimizationyieldedthat CO phasds stableandhaslower
enegy thanHTT one,andthatduringHTT to CO transitionstructurerelaxationgivesmoreenegy gainthanholeredistritution. It turnedoutthat
maininterreactiordecreasingrystalenegy is CoulomboneNi®**-02~  which causedreathingphononcreation. CalculatedGPDOSshavs a
goodquality agreementvith experimentalone. So,in both caseshe doubletsplitting of oneline in CO phases obsered. We concludethatit is
owing to E, or E,, oxigenvibrationmodedegenerag vanishes.
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B-237 Crystal-lattice modulation and phonon anomaly associatedwith strong p-f mixing effectof CeSb

K. lwasd, A. Hannan, M. Kohgi', M. Braderf:3, J.-M. Mignot®, H. Kitazawa®, T. Suzuk?

! Departmenbf Physics Faculty of ScienceTokyo MetropolitanUniversity, Hachioji, Tokyo 192-0397 Japan

% Forschungszentruidarlsruhe Institut fiir NuklearFestlorperphysik Postbich3640,D-76021Karlsruhe Germary

3 Laboratoireleon Brillouin, 91191Gif surYvettecede (France)

4 NationalResearchnstitutefor Metals, Tsukuba|baraki305-0047 Japan

® Tsukubalnstituteof ScienceandTechnology Tsukubabaraki300-0819,)Japan

CeSbshaws variousmagneticstructuresvith sequencesf two kinds of Ce&**-ion layers. Therespectie layersarecomposeaf paramagnetiCe
ionswith crystal-fieldgroundstateof I'; andferromagneticallyalignedCe ionswith almostfully polarizedmagnetic-momemnvaluesof 2, 5.
The origin of the formationof the ferromagnetidayershasbeenattributedto the strongp-f mixing effect. The presenipaperreportsthe unusual
crystal-latticepropertiesassociatedvith the p-f mixing effectin CeSb We obsered X-ray satellitereflectionsbelov T,,n = 17mK. Since
the 4f-electronorbital of the polarizedCeion is ratheranisotropiccomparedo theI'; one,the resultis interpretedoy modulationsof inter-layer
spacingand4f-electronorbital state.By inelasticneutronscatteringwe foundananomaloughononmodeappearingnly in theorderedpohaseslt
exhibits alocal-modecharactemwith the atomicdisplacementvithin the p-f mixing plane.This phenomenanay be explainedby phonon-induced
electronictransitionbetweerthe polarizedCe-ionstateandthe excited states.

B-238 Structur e and Magnetic Ordering in Lag sSr;.sMnO4

P.Reutlef>>3, O. Friedt!, B. Bilchne?, A. Revcolessh?, M. Bradert'®,

L1, Physik. Insititut, Universitit zu Koin, D-50937K”oln

% Laboratoirede Physico-Chimiede’Etat Solide,Universié de Paris-Sud F-914050rsayCede

3. Physik.Insititut, RWTH AachenD-52056Aachen

4 Laboratoirel onBrillouin, CEA/CNRS,F-91191Gif-sur-YvetteCede

% Forschungszentrurdarlsruhe IFP, Postich3640,D-76021Karlsruhe

The layeredmanganiteLag 5Sri.sMnO4 exhibits a chage order belov Tco=217K and AFM orderingbelov T=110K being reflectedin a
respectiely doubledandquadrupledunit cell. We have madea detailedneutronstructureanalysesn single-crystallinesamplesat temperatures
of 25K (CO andMagneticorder),130K (only CO), andambienttemperaturéncludinga determinatiorof Debye-Wller factors.Only very weak
intensitiesof superlatticaeflections(e.g. (1.5,1.5,2)/1(006)30~*) wereobsered, sothatthe completestaticorderingof valencestatesof Mn®*
andMn** alongthe [110] directionis a picture not applicableasit is in strongdisagreemento a bondlength analysis. Furthermorewe have
obseredadditionallyto the 3 dimensionalow temperaturdFM orderinga strongdiffusescatteringcontritution of the magnetism.

B-239 Relation Betweenthe Magnetic Resonanceand the Low-Temperature Spectral Function in the High-Temperature Superconduc-
tors

J.Mesot, M. Boehnt-2, N. Metoki®, A. Hiesg, J.C. Campuzanb, K. Kadovaki®,

! Laboratoryfor NeutronScatteringPaul Scherreinstitute, CH-5232Villigen, Switzerland.

% Institut LaueLangevin, BP 156,F-38042Grenoble Cede, France.

3 AdvancedScienceRes.Center JaparAtomic Enegy Res.Inst., Tokai, Ibaraki319-1195 Japan.

* Departmenbf PhysicsUniversity of lllinois at Chicago,Chicago,IL 60607,USA.

% Instituteof MaterialsScienceUniversity of Tsukubajbaraki305,Japan.

We shaw that, in the high-temperatursuperconductor¥ BCO andBi2212, the magneticresonanceneasuredy inelasticneutronscatterings
connectedo the peak-dip-humpstructureof the single particle spectralfunction obtainedfrom angleresoled photoemissiofARPES)experi-
ments. In particular we find thatthe enegy of the collective modeinferredfrom ARPESmatcheghat of the resonanceWe alsoshaw thatthis
relationtogethemwith the wavevectorof theresonancémpliesthe absencef bilayersplitting in the electronicdispersion.

B-240 Polaron life-time in Lag.75Cap.25MnO 3

N Wakabayashi P Dai?, JFernandez-BaéaY Tomioka, Y Tokura"*,

! Departmenbf PhysicsKeio University

% solid StateDivision, Oak RidgeNationalLaboratory

3 JointResearciCenterfor Atom Technology(JRCE)

4 Departmenbf Applied Physics University of Tokyo

As part of continuedeffort to accuratelycharacterizeéhe natureof the polaronin perosskite manganesexides,quasielastimeutronscattering
measurementwere performedon a single crystalsampleof Lay.75Ca.25MNnOs. Enegy scansat the wavevectorfor the short-rangecorrelation
peakin the paramagnetiéinsulatorphaseshav that the line widths are resolutionlimited at all temperaturesin contrast,the line width of the
diffusepart of the scatteringdueto uncorrelategolaronswasfoundto be muchlargerandto increaseapidly asthe temperaturevasincreased.
The width is aslarge as4meV (FWHM) and of the sameorderof magnitudeasthat of magneticscattering. This resultis interpretedto shav
thatthe decreasén theresitivity is closelyrelatedto the decreasén the life-time of uncorrelategpolaronsasthe temperatures increasedn the
insulatorphase.
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B-241 Magnetic diffuse scatteringin a bilayer manganiteLas—2; Sr14+2,Mn 207

M Kubotd, Y Oohard, H Yoshizava', H Fujioka?, K Hirota?, Y Moritomo®, Y EndoH,

! NeutronScattering_aboratoryl. S.S. P, University of Tokyo, Tokai, Ibaraki,319-1106

2 CREST Departmenbf Physics;TohokuUniversity, Aoba-ku,Sendai980-8578

3 PRESTO andCIRSE,Nagoya University Nago/a, 464-8601

4 CREST Institutefor MaterialsResearchTohokuUniversity, Aoba-ku,Sendai980-8577

In Laz—2, Sh+2:Mn207 samplewith x = 0.45, anantiferromagneti¢AFM) correlationgenerateshe diffuse signalalongc with the period of
1/z, for Te < T < Tn (20, thedistanceof Mn ionswithin a bilayeralongc). Below T, however, the period of a diffuse signalchangesiue
to the appearancef a cantedAFM structurewith a cantinganglef..,: of 63.7°. On the otherhand,the diffuse signalwith the cantedAFM
structureis almostinvisible for x=0.40,which is reasonableonsideringa small8...,: of 6.3°. Theseresultsindicatea phaseseparatiordoesnot
occurbetweera FM andan AFM spincorrelationsalongc.

B-242 Spin Order and Orbital Degreesof Freedomin YVO3 and LaV O3

C.Ulrich!, G.Khaliullin®, H. He, M. OhI*3, A. Ivana/?, Y Tagucht, Y. Tokurd, B. Keimet,

! Max-Planck-InstituFKF, 70569Stuttgart,Germary

2 Institut Laue-Langein, 38042Grenoble France

3 Forschungszentrudiilich, 52425Julich, Germary

4 Departmenbf Applied Physics University of Tokyo, Japan

Transitionmetaloxideswith the perovskite structuredisplaya large variety of unusualpropertiessuchashigh temperaturesuperconductity or

colossalimagnetoresistanc&’VVOs is of particularinterestbecauseét undegoesreversiblesignchangesn the magnetisationwith temperatureln

orderto determinethe spindynamicsanthe orbital degreesof freedomin the Mott-HubbardinsulatorsYVOs; andLaVOs, we have studiedtheir
spinwave dispersiorrelationsby singlecrystalinelasticneutronscattering INS). YV O3 hastwo magneticphasea C-typephasebetweenl14K

and78 K anda G-typephaseat low temperaturesOr INS resultsindicatethatthe high temperaturenagneticphasehasanunusualgroundstate,
analogoudo the situationin LaTiO3, whereno orbital orderingis obsered. This underlineghatthe quantummechanicaprocessesgelatedto the
spinandorbital degreesof freedomaremuchmorecomplicated.In thelow temperaturghaseof YV O3 andin LaVO3 (C-type)on the otherside
theVOs octahedraredistortedandthe orbitalsarelockedto thelattice.

B-243 PhononDensity of Statesin LaMnO 3 dopedwith Cand Sr.

A. Ilvano/!, Ya. Mukovskii?, D. ShuliaéV?, A. Arseno/?,

! Institut Laue-Langein, 38042Grenoble France

2 Moscaw StateSteelandAlloys Institute,117936Moscaw, Russia

Phonondensitiesof statein La;—,A:MnO3 (A = Sr,Ca, x=0, 0.3) CMR compoundshave beenmeasuredising neutroninelastic scattering
technigue High-frequeng dynamicsis characterisethy the pronouncedandsof oxygenvibrationsin the undopedand Sr-dopedcompoundsit

wasfoundthatthe shapeof the phononspectrunof the Ca-dopedsamplediffers remarkablyfrom the spectrunof SrdopedsamplesThe shape
of the spectralfunctionsin both systemsdoesnot changeappreciablygoing throughthe phasetransitions. Certainchangesareregisteredin the
spectrumof the Ca-dopedsystemwhen magneticfield is appliedto the powder sample. It is suggestedhat the obsered differencescould be
relatedto the differentoxygenisotopeeffectin theseCMR compounds.

B-244 Anomalously high orbital ordering temperaturein Big 5Sro.sMnOs: 6s lone pair effect.

C.Fronterd, A. Llobet'?, C. Ritter®, M. Respaut, J. Vanacler?, M. A. G. Arand&, J.L. Garda-MufioZ',

! ICMAB-CSIC, Bellaterra,Spain

2 Los AlamosNationalLaboratory Los Alamos,New Mexico, USA

3 Institut Laue-Langein, Grenoble France

4 L.N.C.M.P andL.P.M.C., INSA, ToulouseFrance

¥ LVSM, KU Leuven, Leuven, Belgium

5 Dep. Quim. Inorg., U deMalagaMalaga,Spain

We presenta study of the structuraland magneticpropertiesof (B3, Sr)MnQOs in thetemperatureénterval 4.2 — 700K. Basedon neutronand
synchrotronX-ray measurementge have found that Big.5Sro.s MnOs presentOO/COyet at room temperaturgl]. The superlatticepeaks
associatedvith this OO/COpersistup to the surprisinglyhigh temperaturd’co =~ 500K [2]; morethan350K above thetemperaturgredicted
by the bandwidthtuning mechanisnfor its Mn-O-Mn bondbending. A detailedstructuraland magneticstudyis presentedoth confirmingthe
presencef chage-orderingand remarkabledifferenceswith respectto rare earth-basedhalf-dopedmanganiteg3].A new mechanisnfavoring
orbital/chageorderingis proposedasedn thelone-pairof 6s? electronsof Bi®*. [1]C. Fronteraetal. J. of Phys.:Cond.Matt. 13, 1071(2001).
[2]J.L. Garda-Mufozetal. 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 Henniort, P. Reutle?*#, J. Rodriguez-Carajal', F. Wand, L. Pinsard, B. Buchnef,

! Laboratoirel€onBrillouin, CE Saclay F-91191Gif-sur-YvetteCede, France

2 | aboratoirede Physico-Chimiedel’ EtatSolide,Univ. Paris-SudF-914050rsayCede, France

3 1I. PhysikInstitut, Universitit zu Koln, D-50937,Germary

4. PhysiklInstitut, RWTH Aachen D-52056Aachen,Germary

Phononandspinwave dispersiorcurveshave beenmeasuredn Lag.¢Sr.1MNnO3z andin Lag.g75Sf.125MNO3. Lag.9Srh.1MNnO3 is anexampleof
anAF cantedstatewith interactve F inhomogeneitiesFromthe two measurednisotropicspinwave branchesa F andan AF exchangeantegrals
have beendeterminedogethemwith ananisotropiccouplingrelatedto the F inhomogeneitiesevealedby the diffuse scattering.The phononsare
nearlyisotropic. They lie in the samerangeof enegy asthe magnonswhich propagaten the F basalplane. Lag.g75Sr.125MnOs exhibits a JT
transitionat 290K, aferromagnetidransitionat 175K with anupturnof theresistvity andareentranstructuraltransitionat 159K with againan
insulatingbehaiour. This transitionis shavn to be driven by the softeningof the TA modeat the point whereBraggpeaksgrow. This transition
revealsalsoa strongmagnon phononcouplingspeciallyatthe zoneboundariesTheneutronscatteringesultscanbring somelight onthenature
of this still debatednsulatingF state.

B-246 Neutronand X-ray Critical Scattering from NaV,0s
Y. Fujiit, N. Aso!, K. Ohwadd, K. Katsuktt, N. Takesué, M. Nishit, K. Kakurat', H. Nakad, T. Yosihamd, M. Isobé, Y. Uedd,

! NeutronScatterind-ab., ISSR Univ. of Tokyo, 106-1Shirakata;Tokai,Ibaraki319-1106 Japan

2 PhotonFactory KEK, 1-1 Oho, Tsukuba]baraki305-0801 Japan

3 Adv. Sci. Res.Center JAERI, Tokai, Ibaraki319-1195 Japan

4 Mater. Design& CharacterLab.,, ISSR Univ. of Tokyo, 5-1-5Kashivanoha Kashiwa, Chiba277-8581 Japan

A quarterfilled spinladdercompoundNaV,Os undegoesa novel phasetransitionat T.=35K at ambientpressureassociateavith lattice dimer

ization[1] and chage-orderingbetweenV*t(S=1/2) and V> (S=0) both modulatedwith q=(1/2,1/2,1/4)[2]as well as spin-gapformation at

g=(1,1/2,0)[3]. We obsered a strongx-ray critical scatteringresultingfrom fluctuationof the lattice dimerizationnearT, [4]. In orderto study
dynamicabehaior of thelattice systemin this compoundye have carriedinelasticneutronscatteringexperimentswith atriple-axisspectrometer
thatis, measurementf enegy spectrumof critical scattering. It hasbeenrevealedthat sucha critical scatteringdoesnt resultfrom ary soft

phononbut hasa relaxationtype responsen enegy, presumablyexpressedy a Lorentianalthoughstrongincoherentscatteringfrom V atoms
blocksinformationnearthe enegy zeroregion. Basedon the obsered time-spacecorrelation,we discussa phasetransitionmechanisnof this

spin-chage-latticecoupledsystemof NaV,Os. [1] Y. Fuijii etal., JPSJ66 (1997)326. [2] H. Nakaoetal., PRL 85(2000)4349.[3] T. Yosihama
etal.,JPCS60(1999)1099.[4] H. Nakaoetal., PhysicaB241-243(1998)534.
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B-247 Neutronbeamline with triple axis spectrometer, powder diffractometer and a surfacemachineusingatoroidally bentasymmetric
crystal monochromator

V Siruguri', P. D. Batu', A. V. Pimpalé, P. S.Goyal', B. A. Dasannacharya

! JUC-DAEF, MumbaiCentre R-5 Shed BARC, Mumbai400085, India

% JUC-DAEF, IndoreCentre University CampusKhandwa Road,Indore452017, India

A new beamline with threestationsin tandem- atriple axis spectrometeTAS), a powder diffractometePD) anda surfacemachine(SM) - is
underdevelopmentat the Dhruva reactoy BARC, Mumbai. Monte Carlo(MC) simulationprogramsaredevelopedfor studyingthe propagatiorof
neutronsstartingfrom reactorendandprogressinghroughvariousopticalelements collimators,slits,monochromatocrystal,sampleandfinally
reachingthe detector The programdor the PD arevalidatedby applyingto anexisting beamline usinga planecrystalmonochromatoandthen
usedto designthe new high intensity beamline usinga toroidally bentasymmetriccrystalmonochromatofl]. Simulationresultsshav thata
perfectbentcrystalmonochromatobasedPD providesanalmostconstantesolutionof 0.5 deg (FWHM) over a wide scatteringanglerangel0 -
120deg for detectorangularresolutionof 0.2 deg anda samplesizeof 6 mm dia. The statusof the beamline alongwith ongoingMC simulation
for the TAS andthe SM will bepresented[1] M. Popwici andW. B. Yelon,J. NeutronResearcl3(1995)1.

B-248 The new”BerSANS-PC” software packagefor reductionand tr eatmentof small angle neutron scattering data

U. Keiderling2,

! TechnicalUniversity DarmstadtPetersenstras$8, D-64287DarmstadtGermary

2 Hahn-Meitnefinstitut, Glienicker Strassel 00, D-14109Berlin, Germary

Measurementsn SANSinstrumentsaretypically characterizethy alargenumberof samplesshortmeasuremerimesfor theindividual samples,
anda frequentchangeof visiting scientistgroups.Besideghis, recentadvantagesn instrumentatiorhave leadto morefrequentmeasurementsf
kinetic sequenceanda growing interestin analyzingtwo-dimensionakcatteringdata,all requiringspecialsoftwaretools which enablethe users
to extract physicallyrelevantinformationfrom the scatteringdatawith a minimum of effort. The new "BerSANS-PC”dataprocessingoftware
packagehasbeendevelopedfor the SANS instrument’V4” at the Hahn-Meitnetinstitut in Berlin, Germalry, to meettheserequirementandto
supportan efficiently working guestuserservice.Comprisingsomebasicfunctionsof the "BerSANS” programavailableat the HMI in the past,
the softwarepackagéds a completelynew developmentfor network-independentiseon local PCswith a full-featuregraphicalinterface.

B-249 Mosaiccrystal algorithm for Monte Carlo

PA Seger:?, L L Daeme#,

1 239Lomadel Escolar Los Alamos,NM 87544,USA

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

An algorithmis presentedor calculatingreflectvity, absorptionandscatteringof mosaiccrystalsin Monte Carlo simulationsof neutroninstru-
ments. The algorithmusesmulti-steptransportthroughthe crystalwith an exact solution of the Darwin equationsat eachstep. It relieson the
kinematicalmodelfor Braggreflection(with parameteradjustedo reproducesxperimentaldata).For computatiorof thermaleffects(the Debye-
Waller factor and coherentinelasticscattering),an expansionof the Debyeintegral asa rapidly corverging seriesof exponentialtermsis also
presentedAny crystalgeometryandplaneorientationmaybetreated. The algorithmhasbeenincorporatedn the NeutroninstrumentSimulation
Package(NISP).

B-251 The useof Multichannel Collimation in Small Angle Neutron Scattering: a Computer Simulation Study

A. N. Falcdo, F. M. A. Marga@, F. G. Canalho,

! PhysicsDept.,Nuclearand Technologicalnstitute,E. N. 10, 2686-953Sacaém, Portugal

In acomputersimulationstudy theuseof corverging multichannekollimationin a smallangleneutronscatteringarrangemenis shavn to leadto
improved performancef typical instruments Theinfluenceof the useof neutronguides(both straightandcurved) to feedthe instrumentaswell
asthatof guideinterruptions ik e thosenecessaryo includevelocity selection,on the overall performancenf theinstrumentarediscussedThe
implementatiorof variablegeometryis consideredandguidelinesfor the constructiorof variablegeometryXY collimatorsarepresented.

B-252 Monte-Carlo simulations of the neutron Brillouin spectrometer BRISP

J.-B.SucK, S.Jahrt-2,

! Instituteof Physics MaterialsResearctandLiquids, TU Chemnitz,D-09107Chemnitz,Germary

2 |nstitut Laue-Langein, BP 156,F-38042GrenobleCede 9, France

The thermalneutronBrillouin spectrometeBRISPwill be a new type of instrumentat the ILL usingthe time-of-flight techniqueandis aimed
mainly for investigationf disorderednatterand magneticmaterialsat smallmomentuntransfersandrelatively large enegy transfers.Within

this dynamicregion transitionsfrom macroscopido microscopicpropertiesof mattercanbe studied. Monte-Carlosimulationshave beenmade
to determinethe possibleperformancef the instrumentwith respecto resolutionandintensity The neutronflux atthe monochromatohasbeen
determinedusingthe MCNP codeand anotherprogramwas usedfor the ray-tracingthroughthe instrument. To find the optimal setup,i.e. a
goodresolutionin enegy andmomentuntransferat acceptabléntensity differentmonochromatoandcollimator optionshave beentested.The
chopperspeedbecomesmportantespeciallyat smalldetectordistancegndhigh neutronenegies.

B-253 Monte Carlo Simulation of the cold triple axis spectrometer (PANDA) at the FRM-II

R. Schedlet, M. Rotte, M. Loewenhaupt, N.M. Pyk&,

! Intitute for Applied Physics(IAPD), TU Dresden01062Dresden,German

2 FRM-II, TechnischdJniversitit Miinchen85747Garching,Germary

Thecoldtriple axisspectrometePANDA will beamongthefirstinstrumentgo startoperatingatthe new neutronsource Monte CarloSimulations
of the spectrometehave beenperformedin orderto optimizethe designof the neutronopticsand provide informationaboutthe featuresof this
new spectrometefseehttp://www physik.tu-dresden.de/iapd/indphp3). As afirst stepsimulationswereperformedfor the primary neutronpath
from the cold sourceto the sample.The vertical and optional horizontalneutronguides,the variablehorizontaldiaphragm optional collimators
andthedoublefocusingmonochromatohave beenincludedanddifferentconfigurationof the spectrometehave beensimulated.ln asecondstep
alsothe otherpartsof the spectrometehave beenmodelled. The enegy spectrunmof the cold source the transmissiorof the collimatorsandthe
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reflectivity of the supermirrorshave beentakeninto account.The simulationshave beenperformedfor severalincidentenegies. Resultsinclude
theresolutionellipsoid, the flux atthe samplepositionandenegy, divergenceandspatialdistribution of the neutronintensityat severallocations
suchasmonochromatgisample analyseranddetector

B-254 Designingnew guidesand instruments at the ILL using the McStasMonte-Carlo neutron simulation package

E. Farhi',

! Institut Laue-Langein, BP 156,38042GrenobleCede 9, France

With the increasingcompleity of modernneutronscatteringinstrumentsthe needfor powerful tools to optimize their geometryand physical
performancefflux, resolutiondivergencegtc.) hasbecomeessential As theusualanalyticalmethodgeachtheirlimit of validity in thedescription
of fine effects,the useof Monte Carlo simulations that canhandletheselatter, hasbecomewidely spread.The McStasprogramwasdeveloped
at RisoeNational Laboratoryin orderto provide neutronscatteringinstrumentscientistswith an efficient andflexible tool for building Monte
Carlosimulationsof guides neutronopticsandinstrumentsTo date the McStaspackagehasextensiely beenusedat the Institut Laue-Langein,

Grenoble,France for variousstudiesincluding cold andthermalguideswith balistic geometry diffractometerstriple-axis, backscatteringand
time-of-flight spectrometers.

B-255 Simulation of the Backscattering Spectrometer IN16: How much can be gained by using the PhaseSpaceTransformation tech-

nique?

M. A. GonzaleZ, B. Frick!,

L Institut Laue- Langevin, BP 156,38042GrenobleCede 9, France

IN16 is a backscatteringpectrometecombininghigh flux andan excellentresolution.We have studieda possibilityto improve boththe flux and

thedynamicrangeof thisinstrumentby usingthe PhaseSpaceTransformatioriechniqueto monochromatawhite neutronbeam.By usingacrys-

tal mountedon a choppetthatmovesperpendicularlyto the averagescatteringsectorof theincidentneutronst is possibleto increasesignificantly
thenumberof neutrondn a givenwavelengthbandat the expenseof worseningthe Q-resolution.In orderto obtainreliableinformationaboutthe

improvementthatcouldbeachiezed by applyingthis principleto the existing instrumentwe have performedsimulationswith the McStaspackage
to comparethe flux of IN16 in its presentconfigurationwith that of an hypothethicallN16B locatedat the end position of a straightfocusing
neutronguide. Thesimulationsreproducevell severaltestexperimentgperformedon IN16 andallow usto predictthata gainin flux upto afactor
of 8 canbeexpected.

B-256 A newmethod of Debye-Scherier pattern integration on 2D detectorsdemonstratedfor the new Structur e Powder Diffractometer
(SPODI)

F.Elf!, R. Gilles?, G.R.J.Artus®, S.RotH,

! Mineralogischesnstitut der Universitt Bonn, PoppelsdorfeBchloss53115Bonn, Germary

2 FachbereiciMaterial-und GeavissenschafterifU DarmstadtPetersenst23, 64287DarmstadtGermary

3 NeueForschungs-Neutronenquell®J MiinchenLichtenbegstt1, 85747Garching,Germary

4 PhysikDepartmen£13, TU Miinchen JamesFranckStr. 1, 85747Garching,Germary

Sampleheightandnonparallelisnof the primary beamareresponsibldor vertically smearedebye-Scherretingsasmeasuredby a 2D detector
(Besendkkt or umbrellaeffect). It will beshavn thatthis effect canbereversedy mathematicahlgorithmof decowolution. Intensityintegration
alongtheelliptic arcsreduceglatato corventionallD diffraction patternsvithoutintensitylossandno significantpeakbroadeningr asymmetry
suitablefor Rietveld refinemenprograms Thediffractiondatawereobtainedoy Monte Carlo simulations(McStas).

B-257 Performancegainsfor next-generationneutron-scatteringinstruments resulting fr om impr oved supermirr or coatings

ChRehnt, M Agamaliar,

! SpallationNeutronSourceProject/ Oak RidgeNationalLaboratory

Next-generatiorpulsedneutron-scatterintacilitieswill offer instrumentswith unprecedentedapabilitiesby simultaneougnhancemerdf source
power and usageof adwancedoptical components.The SpallationNeutron Source(SNS), alreadyunder constructionat Oak Ridge National
Laboratory will provide greaterthanan orderof magnitudemoreusableneutronflux thancurrentstate-of-the-artacilities. Similar gain factors
arealsoachievable by implementingnew opticaldevicesandinstrumentconcepts We analyzedhow the performancef next generatiomeutron
scatteringnstrumentgdependon the quality of supermirrorcoatings.A simulationprogramwhich allows differentapproache$or supermirror
designhasbeendeveloped. It was found that state-of-the-arsupermirrorshave not yet reachedtheir theoreticallimitations, particularly for

high-critical anglesupermirrors.We proposehow to improve the reflectvity for the critical transfermomentumandthe resultinggainswill be
demonstratedn the basisof a conceptuatiesignfor the SNSmagnetisnreflectometer

B-258 Optimization of the SNSMagnetism ReflectometerDesignUsing Monte Carlo Simulations

W.-T. Le€', F. Klose',

! SpallationNeutronSource Oak RidgeNationalLaboratory

TheMagnetismReflectometeatthe SpallationNeutronSource(SNS)will employ advancedneutronopticsto achieve high datarate,improve the
resolution,andextendthe dynamicrange. Utilized optical componentsnclude a polygonalandsectioneccurved neutronguideanda TOF spin
resonancenengy filter. Theresultsof a neutronbeaminteractingwith thesedevicesarerathercomplex. Furthercomplicationsarisedueto the
spectral/timeemissionprofile of the moderatorand non-perfectneutronoptical coatings.While analyticformulaefor the individual components
provide somedesignguidelinesarealisticperformancassessmeitf thewholeinstrumenicanonly beachieved by advancedsimulationmethods.
In this contrikution, we presentan optimizationof the MagnetismReflectometeusing Monte Carlo simulations. We will comparedifferent
instrumentconfigurationsandcalculatethe resultingdataratesandresolutions.

B-259 Optimization of a focusingmonochromator for neutron strain-scanningdiffractometer
J.Saroun”?, T. Pirling?, R.W. Roggé,

! NuclearPhysicsinstitute,25068Rez nearPrague CzechRepublic

2 InstituteLaueLangevin, 6 rueJulesHorowitz, BP 156,38042GrenobleCede 9, France

3 NationalResearctCouncil, Chalk River LaboratoriesChalk River, ON, Canadak0J 1J0
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Well-designednonochromatois obviously akey partof aneutrondiffractometeffor strainmeasurementsdigh incidentflux is importantpriority

for suchaninstrumentputit mustnotbeachievedatthecostof worseresolutionand/ordiffractionpeakshapelt is thereforenecessario assesthe
performancef themonochromatoin the context of thewholeinstrumentsetup.We present studybasedn Monte Carlosimulationscomparing
severalmosaicandelasticallydeformedcrystalsaspossiblecandidatesor optimummonochromatorsA setof diffraction profilesmeasureat a
corventionalstrain-scanningliffractometeris comparedvith simulationsfor validation. The resultsshav that elasticallydeformedcrystalscan
be optimizedbetterthanthe mosaiconesfor a limited rangeof wavelengths.This canbe particularlyusefulfor microstraininvestigationsyhich

needhigh angularresolution but requirelower numberof reflectionsandmorerelaxed spatialresolution.On the otherhand,a choicefrom both
typesof crystalsis suggeste@vhentheinstrumenthasto operatesfficiently in awide wavelengthrange.

B-260 Simulation of a completeinelastic neutron scattering experiment

H. Edwardd, K. Lefmanrt, B. Lake?, K. Nielsert, P. Skaarup,

! Departmenbf Condensedilatter PhysicsandChemistry RisgNationalLaboratory 4000Roskilde, Denmark.

2 DakRidgeNationalLaboratory OakRidge, TN 37831,USA

A gquantitatve simulationof aninelasticneutronscatteringexperimenton the high-temperatureuperconductokas — , St, CuQy is presentedThe
completeexperiment,including sample,is simulatedusingan interfacebetweernthe experimentcontrol program(TASCOM) andthe simulation
software packaggMcStas). Simulatingthe entire experimentis an attractive alternatve to the usualmethodof comparingdatato the folding of
thetheoreticakrosssectionwith theresolutionfunctionif theresolutionfunctionis nontrivial. Quantitatve comparisonbetweerexperimentand
simulationaremade.

B-261 Designand simulation of the CG1 guide beamlineat the HFIR cold source
S.E.Naglet, W. T. Le€', R. M. Moon',

! Solid StateDivision, Oak RidgeNationalLaboratory

In the nearfuture a supercritical hydrogencold sourcewill be installedin the HB4 beamtube of the High Flux IsotopeReactor(HFIR), Oak
Ridge National Laboratory The cold sourcewill illuminate four neutronguides. Herewe discussthe designand simulationof the guide CG1,
dedicatedo a new triple axis spectrometerThe conceptuablesignfor the HFIR guides,including CG1, wasaidedby numericalcalculationsof

neutrontrajectoriesandacceptanceiagrams.The CG1 guideconsistsof a partially trumpetingtwo-channebenderanda straightguidesection.
The designwas subsequentlynodeledin detail from sourceto specimenutilizing the McStasprogram. The lessondearnedfrom the McStas
simulationsresultedn someminor but importantchangesn the design,andthesewerealsoverified usingthe original methodof calculation.The
resultingcombinationof guide andvertically focusingmonochromatoshoulddeliver a beamwith excellentspatialandangulardistributionsin

andout of the scatteringplane. The availableintensitywill enablethe constructionof a powverful spectrometefor incidentenegiesaslarge as
20-25meV.

B-262 Simulation of the polarized neutron diffuse scattering spectrometer, D7

J.M. Preston, J.R.Stewart!, E. Farhit,

! Institut LaueLangevin, 6 rue JulesHorowitz, B.P. 156,38042Grenoble France

The 3-directionalneutronpolarizationanalysistechniqueprovides a methodof unambiguouseparatiorof nuclearand magneticscattering1].

This methodis usedto examinemagneticconfigurationadisorderandthe interplay betweensuchdisorderandlocal atomicdefectstructureson
the diffuse scatteringspectrometeb7 [2] at the Institut LaueLange/in. As partof theILL Millennium Programmep?7 is beingupgradedand
optimised.Theinstallationof new focusingsupermirroiScharpfbenderpolarizersandanalysersvill, it is estimatedincreaseheeffective counting
rateof theinstrumentby a factorof 60. As partof the designprocessthe McStaspackagd3] hasbeenusedto simulatethe proposedolarization
devicesfor thenew D7. Resultsfrom the McStassimulationare presentedherealongsidepreliminarytestresultsof the new D7 polarizer [1] O.

ScharpfandH. CapellmannPhys.Stat.Sol. A135(1993)359[2] J.R.Stewvartetal J. Appl. Phys.87 (2000)5425[3] K. LefmannandK. Nielsen,
NeutronNews, 10/3(1999)20

B-263 Monte Carlo Simulations of Critical Scattering Experiments

M Hagert,

! physicsDepartmentKeeleUniversity, Keele StafordshireST55BG, United Kingdom

The useof Monte Carlo ray tracing (simulation)techniqueso study the performanceof neutronscatteringinstrumentatioris nov becoming
well establishedAs well aswhatif studiesfor instrumentdesign,simulationscanalsobe usedto study at leastin generalterms,how different
instrumentconfigurationanddata-analysiproceduresvill performin differentexperiments.In the studyof critical phenomenahe quantityone
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

atwo-axisdiffractometerand an enegy dispersie (time of flight) multi-detectordiffractometerfor differentexperiments.Anotherapproachto

obtainingthequasi-staticorrelatiorfunction,for oneandtwo dimensionamagnetianaterialsjs theintegrationof spectrérom inelasticscattering
experiments.Again simulationhasbeenusedto asses$iov sucha procedurewill be affectedby variationsin the resolutionacrossthe inelastic
spectrum.Theresultsof thesestudieswill bepresented.

B-264 IDEAS - A Monte Carlo Simulation Packagefor Neutron Scattering Instrumentation

W.-T. Le€', X.-L. Wand, J.L. Robertsof, F. Klose!, Ch. Rehnt,

! SpallationNeutronSource Oak RidgeNationalLaboratory

% solid StateDivision, Oak RidgeNationalLaboratory

The needto optimize the designof neutronscatteringinstrumentsat currentand plannedneutronsourceshasdemandedietailedand realistic
performanceassessmentSuchassessmentsfteninvolve complex convolution calculationsandrequirenumericalsimulations.We presentere
IDEAS (InstrumentDesignandExperimentAssessmerfbuite),a general-purpossoftwarepackagdor simulatingthe opticsof neutronscattering
instrumentsindividual self-containednodulesepresentinglifferentneutronopticalcomponentsarearrangedn asequencéo form aninstrument.
To performasimulation,the modulessequentiallymodify the physicalparametersf a neutron(position,velocity, spin,andprobability) subjectto

the physicsof theinteraction.A userinterfaceincorporatedn the softwarereducegshe setup, modification,andsimulationto virtually theclick of

a button, thusallowing a userto focuson theinstrumentdesignandcarry out fastprototyping. The softwarewasalsooptimizedto maximizethe
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simulationspeed.In addition,the only conventionfor incorporatingnew opticalcomponentnoduleis the function headerof the simulationcode
andthe neutronparametersSimulationsfor SNSinstrumentsandthe NeutronOptical TestStationat the future HFIR cold neutronguidehall will
be presentecisexamples.

B-265 Upgrade of the backscatteringspectrometerIN13 at ILL.

C.Mondelli*>2, L. Alianelli®2, F. Natal??, A. Paciaront, C. Pfistef, M. Béé,

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

2 |stituto Nazionaleperla FisicadellaMateria,Operatve GroupGrenoble B.P. 220, F-38043GrenobleCede 9, France

3 Universié Joseptrourier, B.P53,F-38041GrenobleCede 9, France

Theavailability of highmomentuntransferg0.3; Q(A) i 5.5)with anenegy resolutionof few peV, makesof thespectrometeiN13 avery useful
instrumenffor the studyof thelocal dynamicof soft matter suchaspolymersandbiologicalsystemsin the presentonfiguratiortheperformance
of theinstrumentis overall limited by the low incidentflux. A progressie upgradeof the instruments plannedin orderto improve this feature
andalsoto increaseheinstrumentversatility. In this way differentpossibilitiesof changingthe standarctonfiguratiorwill be availablein order
to allow for the bestcompromisebetweerflux, enegy resolutionand Q-rangefor eachexperiment. Thefirst stepof this projectconsistson fully
simulatingtheinstrumentandthe modificationservisaged.This hasbeendoneusingthe McStaspackageandherewe presenthe resultsof those
simulations.

B-266 Bragg diffracting neutron enemy filters

S.N. Klausert, H. M. Ronnav?, R. Stanclif?, B. Fortescug, K. Lefmanrt, A. R. Wilde<,

! MaterialsResearctDepartmentRisgNationalLaboratory Denmark

2 DRFMC, CEA GrenobleFrance

3 Departmenbf PhysicsUniversity of Oxford

4 Institut Laue-Langein, France

We review the useof neutroneneny filters basecbn the principle of Braggdiffractingunwantedneutronsout of the beam.Suchfilters areusedin
awide rangeof neutroninstrumentsput we focuson the applicationto inelasticneutronscatteringexperimentsIn almostary experiment,canthe
quality of the signalbeimproved by usingafilter to remave higherorderlambda/ncontaminatiorandto lower the backgroundn general But we
alsodiscussmorespecialisedapplicationssuchasremaoving a specificenegy (e.g. theincidentenegy from the outgoingbeam),usinga cut-off
filter asbroad-bandanalyseror to shapethe resolutionfunction definedby the restof the instrument. On threeaxis spectrometerghe desired
neutronenengy is selectedoy Braggreflection. But this principle canbe inverted,so that Bragg diffraction is usedto scatterunwantedneutron
enegiesout of the beam. This canbe doneeitherwith singlecrystals(e.g. silicon or germaniumwafers),povder (berylium, berylium oxide or
graphite)or intermediatepyrolytic graphite.Pwderfilters ideally scatterall neutronswith wave-vectorlargerthana cut-of wich is fixed for the
given material. The two othertypesemplo/ one particularreflectionto expell a specificunwantedneutronenegy, but all otherreflectionswill
give riseto parasiticdips in the transmssiorfunction at otherenegies. Using Monte Carlo simulationsfor realisticexperimentalsituations the
performancenddesignconsiderationgor eachof thethreetypesof filters areevaluated.

B-267 MC- Simulation of double-bentmonochromator and analysercrystals

PLink!, G Eckold', JNeuhaus,

! Institut fir PhysikalischeChemie Universitit Gottingen, Tammannstré, 3707 7Gottingen,Germary

2 ZentraleBetriebseinheiERM-II, TechnischéJniversitatMiinchen 85747Garching Germary

Modernneutronscatteringinstrumentamprove considerablytheir performanceby focussingin realandreciprocalspace.Herewe presentMC
simulationsof the thermalthree-axisspectrometePUMA. This instrumentis equippedwith double-bentmonochromatoandanalysercrystals,
which have beensimulatedas McStas[1] components.The monochromatocomponentimagesthe real crystal holder mechanicawith its 117
individual crystals. The neutronflux distribution at the samplepositionfor PG002and Cu220monochromatocrystalshasbeencalculatedfor
differentfocussingmodiandincidentenegies. Also theinfluenceof thehorizontalslit ontheflux distribution andtheresolutionfunctionhasbeen
studied.[1] K. LefmannandK. Nielsen,NeutronNews, 10/3(1999)20

B-268 Simulation and designof a primary spectrometerfor RITA-1 at PSI

K. Lefmanrt, B. Roessft, D.F. McMorrow?,

! Dept. Mat. Res. RisgNationalLaboratory4000Roskilde,Denmark

2 Laboratoryfor NeutronScatteringPaul-ScherrerInstitut,523%illigen, Switzerland

A numberof neutroninstrumentsaarebeingmovedfrom Risoeto PSI.Amongthemis theadwancedtriple axisspectrometeRITA-1. As the SINQ
sourceat PSlis a (continuous)spallationsource the boundaryconditionsfor the primary beamdiffers from thoseof the former DR3 at Risoe.
Thus,the designof the primary spectrometehasto bereconsideredWe present suiteof possibledesignsaandthe correspondingimulatedvalues
of neutronflux andinstrumentresolution.Theimplicationsfor thefast-neutrorbackgrounds discussed.

B-269 Simulating IRIS@ISIS

S.N. Klausert, K. Lefmanrt,

! MaterialsResearctDepartmentRisgNationalLaboratory

Theinvertedgeometrytime-of-flightspectrometeliRIS atISISis computeisimulatedusingtheneutronray-tracingpackageMcStag http://neutron.risoe.dk/n
The dependencef the resolutionon the neutronenegy transferis investigatecand comparedo real experimentalresultsand other simulation

results. The dependencef the resolutionon the neutronmomentumtransferis investigatedoo. The simulationresultsare usedfor analysisof
magneticdynamicsfrom a powvder sampleof hematitenanoparticles.

B-270 Monte Carlo simulations of RITA2@PSI

S.N. Klausert, K. Lefmanrt, F. Altorfer?,

! MaterialsResearctDepartmentRisgNationalLaboratoryDenmark

2 Laboratoryfor NeutronScatteringPaul Scherreinstitute, Switzerland

The cold-neutrontriple axis spectrometeRITA2 (seee.g. K. Lefmannet al. PhysicaB 283, 343 (2000)) designedand build at RisgNational
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Laboratorywill beinstalledatthe neutronsourceSINQ at Paul Scherreinstitute. The spectrometeis plannedto be operationafrom May 2001.
In connectionwith theinstallationof RITA2 computersimulationsusingthe neutronray-tracingpackageMcStas(http://neutron.risoe.dk/mcstas/)
is performed. The simulationresultsare comparedo real experimentalresultsobtainedat a powder sample. Especiallythe intensity and the
resolutionof the spectrometeis 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
from time-of-flight neutron diffraction spectra

Yu.V. Tarart, H. Kockelmanri, J. Schreibet, J.S.Wright*,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch]141980Dubna,Moscav region, Russia

2 MPA, StuttgartUniversity D-70569StuttgartGermary

3 EADQ, Fraunhofelnstitutefor Nondestructie Testing,D-01326DresdenGermary

4181S, RutherfordAppletonLaboratory Didcot, Oxon,0X11 0QX, UK

Shapewelding of aferritic steellayeron anausteniticsteeltubeis usedto build compressie stresse®n its outersurfaceandasa result,suppress
stresscorrosion.Investigationof residualstresse$RS)in suchbi-metaltubesareimportantfor developingoptimalweldingtechniquespplying
in chemicalandnuclearindustry Triaxial mapof lattice parameteof both phaseghroughtubecross-sectionvasderived on the ENGIN stress-
diffractometerat the ISIS pulsedneutronfacility. Analysisof akind of RS calculatedrom lattice parametersinderdifferentassumptionsibout
a stresdree phasdattice parametersvasperformedto make a correctcomparisorRSwith resultsobtainedby the destructve mechanicaturning
outtechniqueandby thefinite elementmethod.Theindicationon dominationof RS of the 1stkind within aweldinginterfaceis receved.

B-272 Correlating Micr ostructure and Filtration Efficiency in Nafion Membranesusing SANS

E.Gilbert!, Y. Halperr, M. Henry?, J. Hestekir}, R. Datt&,

! IntensePulsedNeutronSource ArgonneNationalLaboratory Argonne IL 60439,USA

2 Chemical& Biological TechnologyEnegy Systemdivision, ArgonneNationalLaboratory Argonne L 60439,USA

Nafion membranesre hydrophilic, shav extremely high oxidation stability but are non-porous.A chemicaltreatmenthasbeendevelopedthat
corverts Nafioninto a porousmembranehat can potentiallybe usedin highly oxidative conditions,for example,to recorer hydrogenperoxide
from hydrophobicsolvents. To determinethe impactof this treatmenion the membranemicrostructure SANS experimentshave beenconducted
on the control and chemically-treatednaterialas a function of hydration. The scatteringhasbeensuccessfullyfitted to a modified Local Order
Model. Our resultsshav thatwhile the porestructureof both the treatedandthe control collapseon drying, by usingan appropriateehydration
protocol,microstructurachangegormedduringthe chemicaltreatmentremaintained.

B-273 Neutron strain scanningin straightenedeutectoidsteelrods

M L MartineZ, C R Borladd, F JMompean, RL Pendg, M R Daymond, JRuiz!, M. Garcia-Hernandéz

1 ICMM, CSIC,ES-28049Madrid, Spain

2 ISIS Facility, CLRC, Chilton, Didcot, Oxon. 0X11 0QX, UK

3 NFL-Studsvik,UppsalaUniversity, S-61182 Nykoping, Sweden

4 ETSICCRUPM, ES-2804(Madrid, Spain

Neutronstrain scanninghasbeenperformedon an eutectoidsteelrod at a reactorbasedsource(REST diffractometerat NFL) andat a pulsed
source(ENGIN diffractometerat ISIS). The sampleusedis a primary rod obtainedfrom a drawing processand hassubsequentlypeensubject
to a bendinganda straighteningorocedurewhich induceresidualstress.The materialexhibits a pearlitic microstructurewith alternatingferrite

(90% vol) andcementite(10%vol) layers. Strainprofilesfor the ferritic phaseweremeasuredn REST Both phaseseremeasuredn ENGIN

andanalyzedby single-peal(ferrite) and Rietveld refinement(ferrite and cementite)methods.The agreemenbetweenREST and ENGIN data
is excellentfor the threemeasuredlirectionsin the ferritic phase. Total stressprofiles have beenevaluatedby combiningphasestressesising
therule of mixtures. The experimentalresultscomparewell with analyticalmodelsfor a two-phasemnaterialsubjectto bendingandstraightening
operationaunderpurebendingandunbendingmomentswith perfectelasticbehaior up to theyield point andplastic Voce behaiour abore this

point.

B-274 Residualstressstudy by neutron diffraction in perforator sstrik er

A.V. Tamona!, G.D.Bokuchaa!, A.M. Balagura, D.M. Levin?, N.R. Shamsutdine',

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearchDubna,Russia

2 Tula StateUniversity, PhysicsDepartmentTula, Russia

Within the framework of co-operatiorwith the industrialenterprise®f Russia(TULAMASHZAVOD) testexperimentson residualstressstudy
in perforators striker werecarriedout. The knowvledgeof residualstresdevel in suchcomponentss very importantfor equipmentproductionin
mineralresourcendustry Two samplesveremeasuredThey hada cylindrical shapgouterdiameter24mm,inner- 8mm). Samplel wasmadeof
steel65C2BA andin initial statethe materialwasisothermallyhardenedvith draving afterwards.Sample2 wasmadeof steel20-2-4-andin initial
stateit wascarhurized. The experimentwasperformedat High ResolutionFourier Diffractometerat the IBR-2 reactorin Dubna,Russia[1]. For
the stresameasurementwe usedthe 90*-detectowith gaugevolume2x2x5mma3. The backscatteringdetectomwas utilised for the investigation
of diffraction peakbroadeningandthe phaseanalysis.Looking at the diffraction patternonefinds the presencef austeniticphasein Samplel.
Presencef austenitegphasewasfoundin Sample2 too. After analysisof peakintensitiesthe estimationfor the volume contentof austenitehad
beenfound: ¢, = (11.7+0.2)% (for Samplel) andc, = (6.7+0.2)% (for Sample2). It is a prettylarge amountcomparatiely to the homogeneity
reportedby samplegproducersAlso the strongpeakbroadeninganbe clearlyseenin the bothsamplesThis estimationof the microstrainggives
quitea high value: €=0.012*0.004for Samplel) ande=0.0107+0.0040(for Sample2). The strainof this amplitudecorrespondso the stresses
above theyield strengthof thematerial.But onemustkeepin mind the non-homogeneitpf the samplessothedeformatiorhasthelimited nature,
allowing stresseso exceedthe yield strength. Radialandtangentialcomponent®f the stresstensorare negative, i.e. compressions goingon.
In the samples bulk they achieve high values.Axial componentasa differentbehaiour. Firstly, in the placescloseto the edgesaxial stresss
positive,i.e. thematerialis undertension.In the coreof the sample the signof stresseshangesThen,the samplehasprettyhigh stresgyradients.
In additionto the combinationof tension/compressiomearthe edgeghis factformsthe comple stressstateof the material. Thesecircumstances
badlydamageheresistancef the sample.The measuredtressein Sample2 changedn comparisorwith Samplel. The carlurizing alteredthe
residualstresdistribution: all component®f the straintensorarepositive in the centralpartsof Sample2. But the positive value of the residual
stressess decreasingn accordancewith their interval to the outsidesurfaceandthe inner surface. The tendeng of changingtheir sign was
obsered. Thisis expectedresult,becaus¢henegative stressebadto beformedin nearsurfaceregion aboutl mmthickness Sothe carbonization
layeris situatedjust nearthe surface. After analysingof the macro-aswell as micro-stressstateof Samplel we cameto the conclusion that
materialhad no the optimal heattreatment. The fatigueresistanceof this samplecanbe improved by 2-3 timesby appropriatereatment. The
residualstresddistribution in Sample2 is friendly morefor increasingof the fatigueload resistance Althoughthis thick andhard carbonization
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layerleadedto anappearancef the high valuestressedn the centreof the perforators striker, the found tendeng allows usto considerthatwe
canimprove the procesf thethermochemicaireatmentwhich yieldsforming the optimumnearthe surface.[1] V.L.Aksenw, A.M.Balagurw,
V.G.Simkinetal., JINR Communication13-96-164 Dubna,1996.

B-275 Pressue-inducedMagnetic Cooling - the Barocaloric Effect Investigatedby Neutron Scattering

T. Straesslg A. Furret,

L ETH Zuerich& Paul Scherretinstitut

The barocaloriceffect foundin mary rare-earthcompoundopensthe way to novel magneticrefrigerationtechniquesvhich areratherbasedon
the applicationof externalpressureghanon the applicationof large externalmagneticfields asneededor cooling by the magnetocalorieffect.
The effect occursin rare-earttcompoundsvhich shav a large pressuredependencef their crystalfield via a pressure-inducestructuraland/or
magnetigohasedransition.In this context neutronscatteringhasprovento betheexperimentamethodof choicein studyingthe crystalfield andthe
detailedmagneticstructure Examplef compoundshaving the barocaloriceffectarepresentedDirect measurementsf theeffectarecompared
with calculationshasedon microscopicpropertiesdeterminedy neutronscatteringandmacroscopiegneasurements.

B-276 A New Dynamical Diffraction-Based Techniqueof the Residual StressMeasurementsin Thin Films

M Agamaliart, E lolin', ChRehnt,

! 0akRigdeNationalLaboratory SpallationNeutronSourceDivision

It hasbeenshawn thatthe back-fcediffractionfrom athick Si singlecrystal(so-calledNeutronCame) is sensitve to the ultra-smalldeformation
strain[1]. We have laterusedthis effect to measurehe bendingradius,R, of the 8 mm thick Si substrateoatedby a 2000angstromsNi film and
corvertR to theresidualstressn theNi film by the Stoney formula[2]. Thisexperimentshave clearlyshavn thattheNeutronCamelcanbeapplied
for theresidualstressmeasurementsThe techniques extremelysensitve andcanbe used,in contraryto the corventionalX-ray diffraction, on
ary (but notonly crystalline)thin films depositednthethick Si crystals.1. M. Agamaliaretal. Phys.Rev. Lett. 81,602(1998).2. M. Agamalian
etal. submittedto Phys.Rev. Lett. (2001).

B-277 Neutron Diffraction Measurementof Residual Stressesn Al-Cu Cold Cut Welding

M. Marcantoni-2, E Fiori®®, , ,

! Dipartimentodi MeccanicalJniversity of Ancona,ltaly

% |stituto Nazionaleperla FisicadellaMateria,Researctunit of Ancona,ltaly

3 |stituto di Scienzerisiche,University of Ancona,ltaly

Usually whenit is necessaryo join differentmaterialswith a big differencein the melting point, welding shouldbe avoided. To overcomethis
problemwe have designedandbuilt a device to obtaincold-cut-welding,which is ableto strongly decreas@xidation problemsof the surfaces
to be welded. Thanksto this device it was possibleto achieze good joining betweendifferent pairs of materials(Al-Ti, Cu-Al, Cu-Al alloys)
without reachingthe materialmelting. The mechanicaknd microstructurakharacterisatioof the joining andthe validation of its quality have
beenobtainedusingsereralexperimentamethodsin particular in thiswork neutrondiffractionexperimentgor the evaluationof residualstresses
in Cu-Al junctionsaredescribedcarriedout at the G5.2diffractometerof LLB, Saclay(F). The measuredtressbehaiour is in goodagreement
with expectations Neutrondiffractionresultsarediscusse@ndrelatedto otherexperimentatestssuchasmicrostructuratharacterisatioof the
weldedinterface(throughopticalandscanningelectronmicroscoy) andmechanicatharacterisatioftensilestrengthtests).
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B-278 Neutron diffraction measuementsfor residualstressanalysisin automotive steelgears

G. Annibali®*?, G. Brund®?, A. Giuliani**®, A. Manesc&*¢, M. Marcantont>7, F. Rustichell?**, F. Turquief**,

! Universitadegli Studidi Ancona,Dipartimentodi MeccanicaVia BrecceBianche,l-60129Ancona,ltaly

2 INFM-Istituto Nazionaleperla FisicadellaMateria,Researctnit of Ancona,Ancona,ltaly

3 HMI-BENSC, Glienicker Strassel00,D-14109Berlin, Germary

4 Universia degli Studidi Ancona,Istituto di ScienzeFisiche,Via Ranieri65,1-60131Ancona,ltaly

¥ Universitidegli Studidi Ancona,Dipartimentodi Fisicae Ingegneriadei Materiali e del Territorio, Via BrecceBianche |-60129Ancona,ltaly

5 NationalR&D Institutefor WeldingandMaterial Testing,ISIM, Timisoara,Romania

7" CEA, CEN Saclay LaboratoireléonBrillouin, 91191Gif surYvettecede, France

Standardproductionand machiningof automotve componentss still attractive, althoughit is not costeffective, if thelife of the componenhas
got the highestpriority. An importantparameteto increasethe fatiguelife of thesecomponentss the introductionof beneficialresidualstress,
especiallyin themostloadedsuperficialayers.Theaim of thepresenstudyis to investigateheresidualtressn two steelgearscutandmachined
from extrudedbarsandthensubmittedo temperingandnitriding. Theresultsverecomparedvith thoseobtainedon sinterednitro-carturisedsteel
gearsmanufcturedusingthe net-shapdéormingtechnique They shav ahighertensilestresdevel in thebulk of thecomponentvith lower Carbon
andChromiumcontent,.e. astronginfluenceof nitriding elementsConsequentlyin the nitridedlayers the calculateccompressie stresseseach
relatively high valuesin the Al andC rich sample.Thesestressesresensiblybiggerthanthosefoundin the sinteredandnitro-carturisedwheels
bothin thesurfaceandin thebulk.

B-279 Neutron Diffraction Measurementsof Residual Stressesn AerospaceMMC Materials

G Brund"-?, M Cerett??, E Girardir®*®, A Giulian**%, A Manesc@*°, F Rustichell?*,

1 HMI-BENSC, Glienicker Strass€00,D-14109Berlin, Germay

2 INFM-Istituto Nazionaleperla FisicadellaMateria,Researchunit of Ancona,Ancona,ltaly

3 CEA, CEN Saclay Laboratoirel_&onBrillouin, 91191Gif surYvettecede, France

4 Universia degli Studidi Ancona,Istituto di ScienzeFisiche,Via Ranieri65,1-60131Ancona,ltaly

5 Universigidegli Studidi Ancona,Dipartimentodi Fisicae Ingegneriadei Materiali e del Territorio, Via BrecceBianche |-60129Ancona, ltaly
5 NationalR&D Institutefor WeldingandMaterial Testing,ISIM, Timisoara,Romania

We studiedthe effect of the forming processon the residualstressstateof a componenfor aerospacapplicationmadeof 2009+25%SiCp and
extruded, proceedingn 3 steps,first studyingthe materialasreceved (castbillets), then specimensafter static loading and fatigue,and then
studyingthe real componentsnentionedabose. The micromechanicamodeldevelopedin parallelcan predictthe stressandstrainlevel in the
microstructure Theresultsobtainedby themeasurements thebillet have beenusedasinput for themodel. Thentheresultsof the measurements
in thetensilespecimen$ave beencomparedo the simulationof the fatigueandtensilebehaiour of the material. The extrusionprocesshasbeen
simulatedandaccordingto the resultsof the modelisation pptimisedextrudedMMC componenthave beenproduceda shafthasbeenextruded
assimpleshapeaeronauticatomponent Residualstresdevel hasbeenevaluatedin the simpleshapeaeronauticatomponentgexperimentaland
calculateddataarein goodagreement.

B-280 Neutron diffraction atool to optimize processingpf niobium tubes

H Brokmeief-?, W Singef, H Kaiser,

! Institut fir Werkstofkundeund-technik, TU Clausthal 38678Clausthal-Zfd Germary

2 GKSS-Forschungszentrui@eesthach21502GeesthachiGermary

3 Deutscheglektronen-Synchrotror22607Hamburg, Germary

Amongothertechniquesnacceleratounit canbe processetby hydroformingof high purity niobiumtubes.This pre-producuindegoesanumber
of processingstepsstartingwith castingtill the final hydroformingwhich leadsto the cavities. Very importantfor a high quality hydroforming
is the texture homogeneityalongthe perimeter Due to the fact thatthe texture wasinfluencedby casting,by differentdeformation by different
annealingandby tubeproductionthewhole processindine wascontrolledby texture measurement$Neutrondiffractionwascarriedoutto handle
the coarsegrainedmaterialaswell asto analyzethe averagetexture of thetubewall non-destructiely.

B-281 Characterisation of Industrial Materials at ILL: Small Angle Neutron Scattering

PLindner, AW Wright!,

! InstituteLaue-Langein, 6 rue JulesHorowitz, F-38042Grenoblecede 9

Neutronsarea uniquetool for investigatingthe internalstructureof matter;they arenon-destructie andcanpenetrataleeplyinto mostmaterials
asthey interactwith the atomicnuclei. Over thelastfew years,several sectorsof industry have usedthe facilities of the Institut Laue-Langein,

Grenoble for their productresearchgontrolanddevelopment.In particular smallangleneutronscattering(SANS)is sensitve to dimensionsn

therangeof nanometerso 0.2 micrometersandrevealsdetailedstructuralinformationthatcannotbe obtainedoy moreconventionalmethods.The
posterwill shav someexamplesfrom soft- andhardmaterialsesearch.
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B-282 SMARTS - a new neutron spectrometer for residualstressmeasuement

Mark Bourke!, David Dunand, ErsanUstundag,

! Los AlamosNationalLaboratory USA

2 NorthwesterrUniversity, USA

3 californialnstituteof Technology USA

A spectrometecalled SMARTS (spectrometefor materialsresearchat temperatureand stresshasbeenconstructedat the Los Alamosneutron
scatteringcenter Its designmaximizescapabilityandthroughpufor two classe®f measuremerg) residualmacrostrairin engineeringgomponents
andb) in situ loading. SMARTS is scheduledo entercommissioningn July 2001. Initial resultswill be presentedn the contet of scientific
andindustrialopportunities.Theinstrumentcomprisesa sourceto sampleflight pathof 30.75m, awatermoderatara Ni58 / 2thetasupermirror
guideandat-zerochopperat 10 m. Two detectorsomprisingsetsof 180 2He tubesare mountedat +90 to the incidentbeamwith a secondary
flight pathof 1.5m. Manipulationof engineeringcomponentss achieved usinga translatowith a capacityof 1500Kg andpositioningaccurag
of 0.1mm. Definition of a samplingvolumeis achiezed usingincidentcollimation and a suite of 5 interchangeableadial collimators. Sample
alignment,apertureand collimator alignmentis achiezed usinga theodoliteinterfacedto a workstation.OnesignificantSMARTS capabilityis a
loadframe/furnacesuitecapableof applyingup to 200KN in uniaxialcompressiorr tensionandperformingloadtestsup to 150C C.

B-283 EuropeanStandardization Activities on Residual StressAnalysis by Neutron Diffraction

A. G. Youtsog, C. Ohms

I Institutefor AdvancedMaterialsof the JointResearciCentreof the EuropeanCommission

A main objective of a recentlycompletedEuropearresearctproject, RESTAND, wasto develop industrial confidencen the applicationof the
neutrondiffraction techniquefor residualstressmeasurementandits principal deliverablewas a relevant draft code of practice. As no such
standards yet available, and on the basisof this draft standarddocumentthe TechnicalCommitteeon NDT of the EuropeanCommitteeFor
StandardizatiofCEN/TC 138) hasestablished nenv Ad hocWork Group(AHG7). Theobjective of this groupis the developmentof a European
Pre-standardn "testmethodfor measuremertf residualstressy neutrondiffraction”. Thedocumentontainghe proposedrotocolfor making
the measurementdt includesthe scopeof the method,an outline of the technique the calibrationand measuremerproceduresecommended,
anddetailsof how the straindatashouldbe analysedo calculatestresseandestablisithereliability of theresultsobtained.

B-284 Useof the Rietveld refinementwith the generalizedspherical-harmonic modelfor describing crystallographic texturein neutron
powder diffraction data of NiTi shapememory alloys

H. Sitepd, W. W. Schmahi, J.K. Stalick?,

! Institut fiir Geologie Mineralogieund Geophysik RuhrUniversitait Bochum,Unversititsstrass&50,44780Bochum,Germary

2 NIST Centerfor NeutronResearchGaithersiirg, MD 20899,USA

Quantitatve analysisof crystallographigreferredorientation(texture)in polycrystallineshapememoryalloys NiTi is of interestnot only because
preferredorientationgive errorsin quantitatve phaseanalysis,but alsoin structuredeterminatiorfor every phaseusingdiffraction data. In the
presenstudy textureandphasdractionof polycrystallineshapememoryalloysin Ti-50.14%Nihave beencarriedoutwith aBT-1 high-resolution,
fixedwavelengthmulti detectorpowderdiffractometetthe NIST Centerfor NeutronResearchasednthe DSCheatingcurve. The papemwill
describethe experimentabrocedureandillustratewith texture of cubic (B2) austeniticandmonoclinic(B19) martensiticphases.

B-285 Residual Stressesand Hardening Near Crack Tip Regionsof Austenitic Steel

M. Cerettt, K. Hirschit, B. Marini?, J.-M. Sprauet, J.-R Lauriat', E. Elkaim?,

! Laboratoirel éonBrillouin (CEA-CNRS),CEA-SaclayF-91191Gif surYvette,France

2 CEREM/SRMA,CEA-SaclayF-91191Gif surYvetteCede, France

3 LaboratoireMécaSurfENSAM, F-13717Aix-en-Pravencecede 1, France

4 LURE, Bat 209D CentreUniversitaire B.P. 34, F-918980rsayCede, France

Austenitic steelis usedextensiely in the field of nuclearindustry in the primary circuit of fastbreederreactors. As the normal operation
temperatures about650F° C, it is very importantto determinethe role of residualstressesn the deformationandthe fractureprocessin order
to estimatethe componens lifetimes. The plastic deformationis also an importantparameterelatedto the residualstressrelaxationand its
redistritution after fatigueloading. The aim of this work was to determinethe residualstressfield in cracled fatigue specimensy neutron
diffractiontechniquesn orderto usethis datafor quantifyingthe influenceof the differentloading parametersn the fatiguecrackgronth. On
the otherhand,somemicrostructuraparameterssuchasthe averagesizeof coherentlydiffracting blocksandthe mean-squarenicrostrain,were
estimatedy combiningneutronandX-ray (synchrotrorradiation)diffractiontechniques.

B-286 Applied Neutron Network - ANNet

A. Wright!, P. Lindnet*,

! Institut Laue-Langein, 38042Grenoble France

The Applied NeutronNetwork, ANNet, is a newnly creatednetwork of scientists,engineersand industrialistsworking togetheron appliedand
industrialR&D usingneutrons.Its functionis to build links betweerprivate companiesneutronscientists appliedresearchaboratoriesandthe
neutrorfacilitiesatthelnstitutLaue-Langein (ILL), Grenoblewith theaimof finding solutionsto appliedandindustrialresearciproblemsANNet
is operateddy thelLL’s IndustrialLiaisonandConsultang Groupwith the helpof aninternationalworking party It establishesommunications
betweerexpertscientistsindustrialcompaniesandneutronexpertsandorganise®ventson appliedandindustrialneutrorresearchMembershigs
opento all scientistsaandengineergrom both privateandpublic organisationsvho wish to contritute to the developmentof appliedandindustrial
R&D usingneutrons.

B-287 Polymer Surface Adsorption Measured by SANS

J.L. Hutter, H. E.King, Jr!, M. Y. Lin?,

! ExxonMobil ResearctandEngineeringCompary, AnnandaleNJ,08801,USA

2 Nationallnstituteof StandardsindTechnologyGaithershirg, MD, 20899,USA

We usesmall angleneutronscatteringto characterizea polymerichydraténhibitor, poly(N-vinyl-2-pyrrolidone), adsorbednto hydratecrystal
surfaces.Gashydratesarecrystalsin which watermoleculesencagesmall moleculessuchaspropaneor methane Their stability attemperatures
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above the freezingpoint of waterpresents significantchanlangdo oil andgastransport. Hydrateformationcanbe kinetically suppressetly
certainpolymericinhibitors, but little is known aboutthe mechanisnof this effect. We measurea polymercoverageof 5 mg/n?, but on only a
small(2%) fraction of the availablesurface.Unlike the expectedself-similarstructureseanin othersystemsthis layerhasthe unusualpropertyof
athicknessseveraltimesthe polymercoil dimension.Therefore mostof thepolymeris not bounddirectly to the surface,suggestingheformation
of surfaceaggr@ates We speculat@ntherole of theseaggrgatesin the growth inhibition of hydratecrystals.
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Publishing with the Physical Review and Physical Review Letters

J.Kim-Zajonz

PhysicalReview B

Generalinformationand publicationsstatisticsfor the journalsof the AmericanPhysicalSocietywill be presented.The internationalscopeof
thesepublicationsincreasesnnually asseenin the distributionsof both authorsandreferees.InformationaboutPROLA andotherAPS online
featureswill alsobe available. The aim of the posteris to provide enoughinformationto stimulatequestionsanddiscussioron a wide rangeof
topicsconcerningpublishingandpeerreview. Feedbaclon thejournals,thereview processaandhow thejournalsarepercevedin the community

will beappreciated.



