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A-1 A Prototypeof a Multichannel Collimator installed in a SANSInstrument: TestResults.
A. N. Falcão, F. M. A. Margaça, F. G. Carvalho,�

PhysicsDept.,NuclearandTechnologicalInstitute,E. N. 10,2686-953Sacavém,Portugal
Bothanalytical[1] andcomputersimulationwork showsthattheperformanceof typicalsmallangleneutronscatteringinstrumentscanbeimproved
by usinga properlydesignedconverging multichannelcollimator. A prototypeof sucha collimator hasbeendesigned.The prototypewill be
installedata smallangleneutronscatteringfacility for testwork. Thepresentpaperwill reportonanddiscusstestresultsandintroduceguidelines
for the implementationof multichannelcollimation. [1] Margaça, F.M.A., Falcão, A.N., Salgado,J.F. andCarvalho, F.G., PhysicaB 276-278
(2000)189

A-2 Renewalof the D11collimation
PLindner

�
, JZipfel

�
,�

Institut Laue-Langevin, 6 rueJulesHorowitz, F-38042Grenoblecedex 9
Thecollimationof the incidentbeamis carriedout at D11 by a systemof moveableglassguides.All mechanicalcomponentsareundernormal
operatingconditionsheavily usedanddegradationis particularlycritical for theoriginal partsof the instrument( � 30 yearsold). Thereforethe
D11collimationsystemwill now becompletelyrenovatedwithin theILL Millenium programme.Theprojectincludesareplacementof all neutron
guidesby new glassguidesof crosssection30x50mm over thewholelengthsof 38 m. Two new intersectionswill beintroduced:(i) with a new
collimationdistanceof 27 m away from thesamplea detectorpositionintermediatebetween20 m and36.7m canbe usedwith optimizedflux
conditions. (ii) the refurbishmentof the sampleareapermitsinstallationof a anothernew collimation distanceat 1.5 m away from the sample
which will leadto a considerableflux gainat theshortestdetectordistance(L=1.1 m). This flux gainis particularlyimportantin view of thenew
generationof thefast2 MHz SANSdetectorsfor D11& D22,whicharealsodevelopedwithin theILL Millenium Programme.

A-3 Developmentof a neutron material lensand prism basedon neutron refractive optics
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RIKEN (Theinstituteof PhysicalandChemicalResearch),Wako, Saitama351-0198,Japan�
Facultyof Science,Tokyo Instituteof Technology, Meguro,Tokyo 152-8551,Japan�
GraduateSchoolof Engineering,HokkaidoUniversity, Sapporo,Hokkaido060-8628,Japan�
High Energy AcceleratorResearchOrganization,Tsukuba,Ibaraki305-0801,Japan�
JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan

Wehavedevelopedcompoundrefractive lensesfor coldneutrons.To preventanincreasein neutronabsorptionwith beamsizeincreasing,wehave
developedFresnellensesusingtheelectrolyticin-processdressing(ELID) grindingtechnique.Thelenscharacteristicswerecarefullyinvestigated
with experimentalandnumericalsimulationstudies.The lensesfunctionedasneutronfocusinglens,andthe focal lengthof 14 m wasobtained
with a 44-elementseriesof theFresnellensesfor 1 nm neutrons.On theotherhand,we have developeda neutronprism. This developmentwill
lay the importantgroundwork for thenext characterizationof the two-dimensionalcompoundrefractive lenses;moreover, theneutronprismwill
bringusanew applicationfor energy analysisin theTime-of-flight neutronscatteringinstruments.

A-4 Performanceof the PRISMA straight supermirr or guidesystem
M.J. Bull
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, B. Fak

�
, U. Steigenberger

�
, M. Hagen

�
, K.R. Brine
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ISIS Facility, RutherfordAppletonLaboratory, Chilton,DidcotOX11 0QX, UK�
Departmentof Physics,Universityof Keele,Keele,StaffordshireST55BG,UK�
Departmentof Physics& Astronomy, UniversityCollegeLondon,LondonWC1E6BT, UK

The primary spectrometerof the PRISMA instrumentat the UK ISIS Facility hasbeenrebuilt to incorporatea straight,converging supermirror
neutronguidesystem.Theimpressive measuredflux gainfactorsof up to 10 for incidentenergies2-30meV areconsistentwith resultsof Monte
Carlomodelling,andthelow backgroundandgoodresolutionof the instrumenthave beenretained.Additionally, the incorporationof adjustable
beamopticssuchasa variableaperturediscchopper, interchangeablecollimationandvariablesizebeamapertureshave resultedin aninstrument
with considerableflexibility . Thesuccessof theupgradedemonstratesthatwith carefuldesign,short,straightguidesystemsareaviableoptionfor
spallationsourceinstrumentation.

A-5 Engineeringdesignof the PRISMA supermirr or guidesystem
K.R. Brine, B.H. Holsman, M.J.Bull , Z.A. Bowden,�

ISIS PulsedNeutron& MuonSource,RutherfordAppletonLaboratory, Chilton,DidcotOX11 0QX, UK
Theconverging,straight,supermirrorneutronguidesystemrecentlyinstalledon thePRISMAspectrometerat ISISwasrequiredto maintaina low
backgroundsignalin the instrumentwhilst enhancingtheoverall incidentbeamflux. Thestraightguidesystemconvergesto a focuspoint at the
sampleposition9mfrom themoderator. 2mmthick Ni/Ti supermirrorglasscomponentsareclippedonto2mrectangularandcylindrical precision
machinedsteelsupportstructuresto enablesimpleinstallationin theshutterandtargetstationwall. Frameoverlapfilters, a T0 nimonicchopper,
variableaperturediscchopper, 1mdiverging guide,beammonitors,collimatorsandbeamdefiningjaws have all beensqueezedinto theremaining
3m. Thecollimatorsandjawsarecontrolledby linearmotorsystemscapableof operatingin thehighstrayfieldsproducedby a cryomagnetat the
sampleposition.Weprovide a breakdown of thewholesystemto demonstratethefeaturesincludedto achieve theprojectspecification.

A-6 Thermal neutron optical experimentswith a high resolutiondouble crystal diffractometer
W. Treimer

��� �
, M. Strobl

�
, A. Hilger
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, C. Seifert

�
,�

Universityof Applied Sciences(TFH) Berlin,FBII, LuxemburgerStraße10,D - 13353Berlin�
Hahn-Meinter-Institut,SF1,Glienicker Straße100,D- 14109Berlin

A doublecrystaldiffractometer(DCD) usingperfectcrystalsasmonochromatorandanalyserusuallydoesnot enableexperimentson the field
of neutronopticswhich is thedomainof neutroninterferometryor cold neutrons.However, dueto thedevelopmentof special7 bouncechannel
cut crystal(7-CCC)it waspossibleto investigatetheeffectsof slit andedgediffractionin ultra smallangleneutronscattering(USANS)dueto a
PNR(peak-noise-ratio)of betterthan10

�
at thetwice FWHM positionof therockingcurve. Furthermorewith this new 7-CCCtheDarwin range
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of 100%reflectivity canbetuneddown to a fractionof its naturalwidth without a changeof thebeamgeometrywhich wasnot possiblebefore.
Applicationsof this new equippedDCD will begiven.

A-7 Accuracy Evaluation of HexapoleElectromagnets
J.Füzi

�
, R. Golub

�
, F. Mezei

�
, L. Rosta

�
,�

BudapestNeutronCentre,ResearchInstitutefor Solid StatePhysicsandOptics,Budapest,Hungary�
Hahn-MeitnerInstitut Berlin, Germany

Hexapolemagnetscanbeusedaslensesto shapeneutronbeams.Theinfluenceson theneutronopticalperformanceof a hexapolemagnetpair in
focusto focusconfigurationin thepresenceof a bipolarfield componentdueto magnetasymmetryor misalignmentof otherwiseidealhexapole
magnetswith respectto the optical axis aredeterminedby numericalsimulationbasedon ray tracingof individual neutronpaths. Radialand
axial componentsof themagneticflux densityhave beenmeasuredinsidethevacuumtubeof 10 mm diameterof two hexapolemagnets,usinga
fluxmeterwith tangentialHall probeandaholderfor positioningtheprobewith resolutionsof 0.5mmin radialand5

�
in azimuthaldirection.The

resultsareusedfor parameteridentificationof themagneticfield analyticalexpressionin themagnetairgap.Theprocessallows theeliminationof
errorsdueto probeholdermisalignmentanduncertaintyof sensitive volumeradialposition.

A-8 Observation of neutron standing wave by the useof neutron reflectometry
L. Cser

�
, G. Vaspal

�
,�

BudapestNeutronCentre,ResearchInstitutefor Solid StatePhysicsandOptics,Hungary�
BudapestNeutronCentre,Atomic Energy ResearchInstitute,Budapest,Hungary

Permalloy/Ti/Gd layeredstructuredepositedonSi substratesamplewasstudiedby theuseof neutronreflecetometerinstalledat theBudapestRe-
searchReactor. Thesamplewasembeddedin gaseousproportionalchamber. Theradiationproducts(gamma-raysandconversionelectrons)emitted
after neutroncaptureby Gd wereregisteredsimultaneouslywith the reflectedneutronbeam. Resonancescharacterizingthe generatedstanding
waveswereobserved.Thedataareinterpretedin termsof thelayerproperties,i.e. thescatteringlengthdensityprofile.

A-9 A very cold neutron bottle for precisespin interfer ometry and optics
T. Ebisawa
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ResearchReactorInstitue,Kyoto University, Kumatori,Osaka590-0494,Japan�
RIKEN, ThePhysicalandChemicalReserach,Wako, Saitama351-0198,Japan�
Departmentof NucearEngineering,KyotoUniversity, Sakyou-kuKyoto606-8501,Japan�
Graduateschoolof Sciences,KyushuUniversity, Hakozaki,Fukuoka812-8581,Japan

We proposea new very cold neutron(VCN)bottle for precisespin interferometryandoptics. Therearea lot of sequentialgarlandreflectionsof
VCNs on the insidesurfaceof a cylinder. TheseVCNs arestoragedusingthe gravity effect. The momentumandreflectionanglesof VCNs in
the bottle areapproximatelydefined.This characteristicsis differentfrom conventionalUCN bottle method. This meansthatwe could control
the interactionsof neutronspinwith magneticandelectricfieldsby usingechoconditionsin spin interferometry. In this papertheprincipleand
performancesaredescribedandsomepreliminaryperformancetestresultswill bediscussed.

A-10 Neutron beamcontrol usinga magneticdoublet
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RIKEN�
Facultyof Science,Tokyo Instituteof Technology�
HokkaidoUniversity�
Instituteof MaterialsStructureScience,High Energy AcceleratorResearchOrganization�
JapanAtomic Energy ResearchInstitute	
ResearchReactorInstituteKyoto University

Thesextupolemagneticfield functionsasa focusingor defocusinglensfor neutronsdependingon neutronspinpolarity. The focusingeffect of
a prototypesextupolemagnetwasexperimentallystudiedanda neutronintensitygainof about36.5wasobtained.Combiningtwo functionsof
thesextupolemagnetsuchasfocusinganddefocusingfunctions,we cancontrolneutronbeamshapeanddivergencemoreflexibly. Adiabaticand
non-adiabaticfield connectionsmake it possibleto realizethe magneticdoubletsystem.We realizedthe magneticconnectionfor the magnetic
doubletandinvestigatedthemagneticdoubletexperimentallyandnumerically. In this paper, thedetailsof experimentalandcalculationalresults
of themagneticdoubletwill bediscussed.

A-11 Diffraction of UCN on a moving grating and phasemodulation of a neutron wave
A. Frank
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, I. Bondarenko

�
, S.balashov

�
� �
, S.Masalovich
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� �
, P. Geltenbort
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FrankLaboratoryof NeutronPhysics,JINR,Dubna,Russia�
Instituteof GeneralandNuclearPhysics,RNC”K urchatov Institute”,Moscow, Russia�
Rutherford-AppletonLaboratory, Oxford,GrateBritain�
ForschungszentrumJülich, D - 52425Jülich�
Institut Laue-Langevin, Grenoble,France

Theresultsof therecentexperimentfor theobservationof theultracoldneutrondiffractionby a moving gratingarereported.Theessenceof the
observedphenomenonis thatthemoving of thegratingwith period

�
�
acrosstheneutronbeamresultsin modulationof thetransmittedwavewith

the frequency ��������� � in eachpoint of a beam( � is gratingvelocity) Thenthe resultingstateis a superpositionof coherentwaveswith a
discretespectrum.Experimentwasperformedwith theGravity UCN Spectrometerwith InterferenceFilters,thataretheneutronanalogousof the
opticalFabry-Perotinterferometers.
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A-12 Neutron Spectraat ResonantTunnelling thr ough Interfer enceFilter
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HANARO Center, KoreaAtomic Energy ResearchInstitute,Yusong305-600,Taejon,Korea�
FrankLaboratoryof NeutronPhysics,JINR,Dubna,Russia�
Instituteof GeneralandNuclearPhysics,RNC�
Rutherford-AppletonLaboratory, Oxford,GreatBritain�
ForschungszentrumJülich, D - 52425Jülich	
Institut Laue-Langevin, Grenoble,France

We investigatedthe spectraof UCNs tunnelledthroughthe NeutronInterferenceFilters in a resonanceof quasi- boundstate. Fore a number
of sampleswe detectedthe effective shift of the spectrawhenfilter moved parallel to its surface. It wasrecognizedlater, that spectrumof the
tunnelledneutronsis not definedby thesolutionof theone-dimensionalquantumproblem,but distort remarkablyby neutronscatteringat optical
imperfections.Dueto theresonantcharacterof theneutroninteractionwith filter, scatteringcross-sectionincreasesdramatically, onsomeorderof
magnitude.Recentlyobtainedexperimentalresultsaswell astheoreticalanalysisarestronggroundfor believing thatphenomenaof theline shift
at filter moving, causedby resonantscatteringof neutronsduringthetunnelling.

A-13 Enhancementof reflectivity small d-spacingmultilay er mirr ors by ion polishing in combination with ion beamsputtering
K Soyama

�
, W Ishiyama

�
, K Murakami

�
,�

JapanAtomic Energy ResearchInstitute�
Nikon Corporation

Oneof themostimportantproblemsin producingthesmalld-spacingmultilayersis thereductionof the interfaceroughnessthatbecomeslarger
with thenumberof bilayersdeposited.We have appliedandsucceededin ion polishingin combinationwith ion beamsputteringdepositionfor
fabricatingvery smalld-spacingmultilayers.Ni/Ti andNi/Mn multilayersweredepositedandion-polishedusinganion beamsputteringsystem.
The ion beampolishingwasappliedimmediatelyafter the depositionof eachlayer to smoothenthe surfaceof layer. The dependenciesof ion
polishingtime, ion accelerationenergy andincidenceangleon the interfaceroughnesswerefirstly studiedto optimizetheconditionsof Ar+ ion
polishingby usingX-ray andneutronreflectometry. TEM observationwasconductedon thesemultilayers.It wasobservedthat thereflectivities
andtheevaluatedinterfaceroughnessesof Ni/Ti andNi/Mn multilayerswith d-spacingsof 100Åand10 pairswereobviously improvedby using
ion polishing.In thecaseof ion-polishedNi layers,theevaluatedinterfaceroughnessreachesaminimumvalueof 3.5Åat anion polishingtime of
69sec,ion accelerationenergy of 100eVandincidenceangleof 10degree.While anevaluatedinterfaceroughnessis 7Årmsin thecasewithout ion
polishing.Smallerd-spacingmultilayerswereinvestigated.Ni/Ti andNi/Mn multilayerswith d = 20- 30 ÅandN = 50- 300pairsweredeposited
andion-polished.Theevaluatedinterfaceroughnessof themultilayerwith d = 31.8ÅandN = 50 pairsdecreasesto a minimumvalueof 4.4Årms
treatedby ion polishing. Furthermore,the interfaceroughnessis kept to 4.3Årms in thecaseof d = 29.4ÅandN = 300pairs. On theotherhand,
theinterfaceroughnessdecreasesto 8.2År.m.sin thecaseof d = 20Å. It maybeconcludedthat the intermixingof interfacetakesplaceby argon
ion bombardmentwhenthelayerthicknessis 20Åandthecritical boundaryof layerthicknessat which intermixingtakesplacemayexist between
thelayerthicknessof 20Åand26Å. Finally we would like to discussaboutits applicationandthepossibilityof multilayermirrorswith d-spacing
of lessthan20Åwhich mayrealizea normalincidencereflectiondevicesfor coldneutrons.

A-14 Diffraction on commercial ruled and holographic optical gratings. Application to the energy analysisof a cold neutron beam.
F. OTT

�
, P. HUMBERT

�
, A. MENELLE

�
,�

Lab. LéonBrillouin CEA/CNRS,CESaclay, 91191Gif surYvette.
We presentdiffractionmeasurementson ruledandholographicgratingsmeasuredin reflectivity conditionsat grazingincidence.Theperiodsof
thesegratingsrangebetween200 nm up to 50��� . We show that it is possibleto obtainlarge diffraction efficiencies(up to 10%) over a rather
largelambdaband(1 nm). Thediffractionefficiency andlambdabandof thesegratingscanbeenhancedby coatingsadaptedto neutronreflection.
We discusstheoptimalchoicesfor theperiodsandmaterials.Theseopticalgratingsarereadilyavailableover largesurfaces(at themomentup
to 50x100mm

�
). We discusstheuseof suchgratingsin neutronopticsfor the energy analysisof a cold neutronbeamin speculartime of flight

reflectivity measurements.Theseoptical devicescould greatlyimprove the efficiency of TOF spectrometerson steadyneutronreactors.These
measurementshave beenperformedon theTOFreflectometerEROSat theLLB.

A-15 Gain factors with the new supermirr or guidesystemat the BudapestNeutron Centre
L. Rosta

�
, L. Cser

�
, Zs. Revay

�
,�

ResearchInstitutefor Solid StatePhysicsandOptics(affiliated to BNC)�
CRCInstituteof IsotopeandSurfaceChemistry(affiliated to BNC)

In parallelwith the installationof a cold neutronsource(CNS)at theBudapestResearchReactor, theneutronguidesystemhasbeenredesigned
andreplacedby modernneutronopticalelements.MC calculationshave beenusedto determinetheoptimalconditionsfor theguideparameters,
takinginto accountthegeometricalconstraintsof theexisting infrastructureaswell asthecost-effectivenessof theplannedreplacement.For the3
coldneutronbeamsnearly80m of new guideswereinstalled,agreatpartis madeof supermirrors.Thenew in-pile guidesystemandtheindividual
shuttersenableminimal lossesat thestartingsections.Theout-ofpile partwasoptimizedfor theexperimentalstations;four instrumentsarein use
sofar. Theneutronflux measurementswerecomparedwith thesimulatedvalues.Thecombinedeffect of theCNSandtheguidesystemyieldsa
gainfactorin theflux ashighas30-60.

A-16 Neutron physicalpropertiesof a multiblade velocity selector
L. Rosta

�
,�

ResearchInstitutefor Solid StatePhysicsandOptics
A novel neutronvelocityselectorhasbeendesignedandconstructedusingthebasicsconceptof thewidely usedmultidiscrotordevices[1]. In this
new designthedisksarereplacedby ”wheels” with a largenumberof thin bladeson theperipheries.Thesebladescoatedwith neutronabsorbing
materialform channelsfor thepathof neutronswith thepropervelocity. Thedistancebetweenthe10 mm wide wheelsis calculatedso,that the
numberof wheelsshouldbeminimal on onehand,andthetrajectoriesfor thenon-desiredneutronsto beeliminated,on theotherhand.This third
generationof KFKI-type selectorsoffersenhancedperformancefor all themajorparameters:transmissionupto 90%,wavelengthresolutiondown
to 5%andrangein-between0.2to 5 nm. Neutrontestexperimentswill bepresented.1. L. Rosta,PhysicaB, 156&157(1989)615
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A-17 A largeangleneutron benderusingsequentialgarland reflections
J.Suzuki

�
, K. Soyama

�
, S.Tasaki

�
, T. Ebisawa

�
,�

JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan�
ResearchReactorInstitute,Kyoto University, Kumatori,Osaka509-0494,Japan

We discussa basicstructureandperformanceof a new cold neutronbenderusingsequentialgarlandreflections,which canbenda neutronbeam
with large divergenceby large angle. Using this benderat a pulsedneutronsourcewe candistribute cold neutrons(polarizedcold neutronsif
necessary)to plural spectrometerswithout theproblemof frameoverlap.

A-18 Developmentof Neutron Optical Componentsat ILL
P. Courtois

�
, B. Hamelin

�
, H. Humblot

�
, L. Alianelli

�
,�

Institut LaueLangevin, 38042Grenoble,France
The neutronoptics laboratoryat ILL carriesout an innovative researchprogramfor the developmentof neutronoptical components.Thedi-
rectionsincludemonochromators:controlledmosaiccrystals,improvedHeuslercrystalsandgradientcrystals;multilayers:largecritical anglemir-
rors,highefficiency polarisersandneutronwaveguides;andpolarisedHelium 3 gas. Additional programsfor the developmentof refractive lens
systems,micro-collimatorsandsimulationtechniquesarealsoactively followed.An overview of recenthighlightswill begiven.

A-19 Conceptand Realizationof a fully configurableand programableData Acquisition Systemfor the Neutron ScatteringInstruments
at SINQ
U. Greuter

�
, N. Schlumpf

�
, C. Buehler

�
, P. Rasmussen
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, M. Emmenegger

�
, D. Maden

�
, M. Koennecke

�
,�

PaulScherrerInstitute,TEM�
PaulScherrerInstitute,LOG�
PaulScherrerInstitute,SLS�
PaulScherrerInstitute,FUN

Wepresentthebasicconceptandtherealizationof our fully configurabledataacquisitionHW for theneutronscatteringinstrumentsatSINQ.This
systemallowsfor thecollectionof thedifferentdataentitiesandeventrelateddatageneratedby thevariousdetectionunits.Further, it offersseveral
synchronizationoptionsincludinga time measuringmodefor time of flight determinations.Basedon configurablelogic (FPGA,CPLD)eventsat
ratesupto theMHz rangecanbepreprocessedandtransmittedinto aprogrammableon line datareductionsystem(HistogrammingMemory). It is
implementedby meansof a commerciallyavailableVME Power PCmodulerunningundera realtime operatingsystem(VxWorks).

A-20 Experimental correctionsin DeepInelastic Neutron Scattering experimentsfor light nuclei
J.J.Blostein

�
, J.Dawidowski

�
, J.R.Granada

��� �
,�

ConsejoNacionaldeInvestigacionesCient́ıficasy Técnicas- CentroAtómicoBariloche-(8400)Bariloche- Argentina�
Comisíon NacionaldeEnerǵıa Atómica- CentroAtómicoBariloche-(8400)Bariloche- Argentina

DeepInelasticNeutronscatteringtechniqueaimsat theobtainmentof themomentumdistribution of eachatomicspeciespresentin thesample.
However a seriesof nontrivial stepsmustbefollowed in orderto obtainsucha goal. In this work we show that thedataprocessingis especially
critical in thecaseof light nuclei,becausethepeak-shapecritically dependson theincidentspectrum,thetotal crosssectionof theresonantfilter
andthedetectorsefficiency. An algorithmto calculateMultiple scatteringandattenuationeffectsin thesampleis presented.Experimentaldataon
a varietyof systemsarepresentedandthepresentcorrectionsareappliedon them.Finally a generalprescriptionon datatreatmentin suchkind of
experimentsis proposed.

A-21 Method of analysisof multiphonon and multiple scatteringeffectsin inelasticneutron scatteringexperiments
J.Dawidowski

�
, G.J.Cuello

�
, M.M. Koza

�
, J.J.Blostein

�
, G. Aurelio

�
, A. FerńandezGuillermet

�
, P.G.Donato

�
,�

ConsejoNacionaldeInvestigacionesCient́ificasy Técnicas- CentroAtómicoBariloche- (8400)Bariloche- Argentina�
Institut LaueLangevin, 6 rueJulesHorowitz, BP156,38042Grenoble,France�
UniversidadNacionaldela PatagoniaSan Juan Bosco, - (9000)ComodoroRivadavia - Argentina

We presentexperimentalresultsof inelasticneutronscatteringexperimentson a Ti-Zr alloy andon polyethylenesamplesof differentshapes,
togetherwith total crosssectionmeasurements.A methodof analysisof inelasticneutronscatteringexperimentsis proposed,aimedat obtaining
a correctly normalizeddensityof phononstates. This methodmakes useof total crosssectiondataas a necessarynormalizationcondition.
Furthermoreit is shown thatwith theconcurrentuseof bothtechiques,reliablevaluesof themean-squaredisplacementof theatomsareobtained.
This methodis particularlyusefulin thecaseof incoherentscattererslike thepresent,wherediffractionmethodsfail to provide suchinformation.
Theneedto ellaboratedifferentstrategiesfor dataprocessingaccordingto theemployedspectrometeris emphasized.

A-22 RemoteAccessand Display of Neutron Data
T. G. Worlton

�
, D. Mikkelson

�
, R. Mikkelson

�
, A. Chatterjee

�
, J.Hammonds

�
, C.-K. Loong

�
,�

IntensePulsedNeutronSource,ArgonneNationalLaboratory, Argonne,IL 60439,USA�
Universityof Wisconsin-Stout,Menomonie,WI, USA

With the proliferationof high intensityneutronsourcesandinvolvementof scientistsfrom diverseareas,it is importantto provide methodsfor
remoteaccessanddisplay of data. We have developedan IntegratedSpectralAnalysisWorkbench(ISAW) that can read,merge or combine,
operateon, andvisualizelargearraysof data. ISAW is written in Java to allow it to run on commonuserworkstationsandto facilitatenetwork
communications.Recently, weaddedtheability to remotelyaccesslivedatamadeavailablethroughadataserver runningonthecontrolcomputer.
ThisdataserverreceivesUDPdatapacketsfrom adatasenderrunningaspartof theDataAcquisitionSystemandsendsTCPdatapacketsrequested
by ISAW clientsrunningon userdesktopsystems.
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A-23 The determination of the instrumental correctionsin experimentswith polarized neutrons
J.Major

�
, H. Dosch

�
,�

Max-Planck-Institutfür Metallforschung,Heisenbergstr. 1, D-70569Stuttgart,Germany
For scatteringexperimentswhich usepolarizedincident neutronsandanalysethe polarizationof the scatteredneutrons,a two-by-two matrix
methodis introducedfor thedeterminationof theinstrumentalcorrectionfactors.Theparameterswhich describetheefficienciesof thepolarizer,
analyser, andspinflippers,aredefinedslightly unconventionallysoasto resultin asystemof equationswhich is easilysolvableevenin thegeneral
case.In thepresentmethodtheintensitylossesarealsoconsidered.In realexperiments,a calibrationmeasurementin which thesampleis absent
or replacedby a dummythatdoesnot influencethespinstateof theneutronbeamis necessaryfor thedeterminationof thecorrectionfactors.The
presentmethod,dueto its straightforwardness,is alsousefulin experimentswith time-dependentefficiencies,e.g. thosewith a polarized

�
He gas

spinfilter.

A-24 Sub-NanosecondMulti-Channel Time-to-Digital Converter for the Ar eaDetectorsat TriCS and AMOR
Ch. Buehler

�
, U. Greuter

�
, N. Schlumpf

�
, G. Frey

�
, J.Schefer

�
, O. Zaharko

�
, D. Clemens

�
, A. Gabriel
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PaulScherrerInstitut,TEM, Villigen PSI,Switzerland�
PaulScherrerInstitut,FUN, Villigen PSI,Switzerland�
EMBL, Grenoble,France

We reportthedevelopmentof anultra-fastmulti-channeltime-to-digitalconverter(TDC). TheTDC is currentlybeinginstalledasthe front-end
readoutelectronicsof the(delayline based)areadetectorsat theSINQ instrumentsTriCS andAMOR. Thehigh temporalresolutionof theTDC
( 120ps)allows theconversionof theneutron-induceddetectorsignalsinto accurate2-D scatteringcoordinates.Preliminarytestssuggestthatthe
neutronimpactpositionscanberesolvedwith anaccuracy of about1 mm.

A-25 Ceramic neutron imageplates
R. Kolb

�
, H. v. Seggern,�

MaterialsScienceDivisionDepartmentof ElectronicMaterials,DarmstadtUniversityof Technology, 64287Darmstadt
To improve theopticalpropertiesof neutronimageplatestheorganicbinderusedin commercialplateshasto beavoided.A new wayto synthezise
ceramicNIPscontainingonly thestoragephosphoranda neutronconverter is presented.Basedon a mixtureof BaFBr:Euasstoragephosphor
andGadoliniumor Lithium asneutronconvertertheparametersfor synthezisingNIPswereoptimizedandthe resultingopticalproperties,such
asDQE, spatialresolutionandphotostimulatedluminescencearecompared.Gadoliniumtherebyis usedasmaterialwith a high neutroncapture
crosssectionandLithium to reducetheg-sensitivity of thephosphor.

A-26 Neutron imageplateswith low gamma-sensitivity
M Schlapp

��� �
, H vonSeggern

�
, T Brückel

�
,�

Instituteof SolidStateResearch,ScatteringMethods,ForschungszentrumJülich, 52425Jülich�
MaterialsScienceDivision,Departmentof ElectronicMaterials,DarmstadtUniversityof Technology, 64287Darmstadt

Commerciallyavailableimageplates(IP) for two-dimensional,position-sensitivedetectionof neutronscompriseamixtureof theneutronconverter
Gd� O� andthe storagephosphorBaFBr:Eu

���
dispersedin an organicbinder. Gd is useddue to the large capturecrosssectionfor neutrons;

however, owing to its high atomicnumberit is alsoa stronggamma-absorber. While this is nonrelevant for high neutrondoses,in experiments
with low neutrondoseat siteswith a high gamma-backgroundLi is moreapplicableasa convertermaterial. In this work we compareimage
platescontainingLi or Gd andshow how their propertiescanbetailoredby parameterssuchascomposition,thicknessandpreparationto obtaina
gamma-insensitive, low resolutionIP with ahigh sensitivity to thermalneutrons.

A-27 Developmentof large-area2D neutron detector
SMassalovitch

�
, A Ioffe

�
, E Küssel

�
, M Schlapp

�
, T Brückel

�
,�

ForschungszentrumJülich GmbH
In thelastdecadesanew typeof detectorbasedonphotostimulablestoragephosphorwasdeveloped.A widedynamicrangewith alinearresponse,
a high spatialresolutionanda largesizeof theImagePlateavailablecharacterizestheperformanceof suchdetector. We presenttheexperimental
resultsobtainedfor a NeutronImagePlate,commerciallyavailablefrom FUJI, anddiscusscapabilitiesof this ImagePlatefor the purposesof
measurementsof weakreflexesanddiffusescatteringat a thermalneutrondiffractometer. Theproblemsof gamma-raybackground,imagefading
effect andaninherentnoisearediscussed.Wediscussourplansfor developingof a NeutronImagePlateDetectorwith smallerinherentnoiseand
reducedsensitivity to gamma-raybackground.Thelattercanbeachievedby useof

	
LiF asneutronconverterinsteadof Gd� O� (asin commercially

availableBAS-IP ND, FUJI). It is alsoimportantto optimizephosphorto bequiteadequatefor ourneeds.

A-28 Lar geAr eaThermal Neutron Imaging Datector with
	
Li-f oil converter

H. Friedrich
�
, V. Dangendorf

�
, A. Bräuning-Demian

�
,�

Physikalisch- TechnischeBundesanstalt�
Universiẗat Frankfurt/M

Wereportonthedevelopmentandfirst beamtestof a thermalneutronimagingdetectorwith ametallic
	
Li neutronconverterfoil andwire chamber

basedchargedparticlereadout [1]. Theadvantagesof this detectorareparallaxfreeimaging,low gammabackground,goodspace-andexcellent
timeresolutionaswell ashighcountingratecapability. For thefirst time,alargearea(300cm

�
) metallic

	
Li-converterfoil with optimisedthickness

(0.135mm) for maximumdetectionefficiency andgoodmechanicalandchemicalstability wasproduced.The wavelengthdependentdetection
efficiency ewasmeasuredby TOF(e= 24%at0.18nm)andis in goodagreementwith thecalculations.Thepositionresolutionis 0,6mm(fwhm),
thetimeresolutionis betterthan100ns.Applicationsfor timeresolvedneutronradiographyanddiffractionarediscussed.[1] V. Dangendorfet.al.,
Nucl. Instr. MethodsA350,(1994),503.
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A-29 Conceptand Realizationof 2D and 1D DetectorReadoutSystemswith new Adjustement and Calibration Features
P. Rasmussen

�
, N. Schlumpf

�
, J.Kohlbrecher

�
, U. Stuhr

�
, J.Egger

�
, E. Berruyer

�
,�

PaulScherrerInstitute,TEM�
PaulScherrerInstitute,GFA�
CERCA,Romans

We presentour conceptandtherealizationof thenew 2D Readout-Systemfor theCERCAXY 128x128-7.5neutrondetectionchamberrunning
on theSINQ SANSInstrument.Theadjustmentandcalibrationof thedetectorresponseis performedentirelyunderSW control.Thisnew design
includesa time of flight option,too. Basedon this successfuldesignwe aredevelopingnow the1D TOFreadout-systemfor thePOLDI detection
unit.

A-30 Calibration of Neutron Linear Position SensitiveDetector
K. Mergia

�
, A. Salevris

�
, S.Messoloras

�
,�

Instituteof NuclearTechnologyandRadiationProtection,N.C.S.R.Demokritos, 15310Ag. Paraskevi Attikis, Greece
LinearPositionSensitive Detectors(PSDs)areattractive candidatesto becomestandardneutronscatteringdetectionsystems.Modernelectronics
haveprovidedgoodstabilityandspatialresolutionfor thesedetectors.Incorporatingabank(s)of PSDs,asanexamplein aneutrondiffractometer,
a wide rangeof anglescanbecoveredinexpensively andat thesametime thedetectorsbankcanmove closeto or away from thesamplegiving
high flexibility to theexperiments,i.e. high resolutionversushigh countingratefor a dynamicexperiment.However, thesedetectorssuffer from
a disadvantagewhich manifestsitself whenspectracollectedfrom differentdetectorsor detectorpositionsdo not overlayexactly. This is dueto
thefactthattheusualtransformationof detectorchannelsto spatialpositionsdoesnot take into accounttheimperfectanalogelectronicsystem.A
methodto transformthedetectorchannelsto scatteringanglesbasedon bothmeasurementsanda theoreticaldevelopment,which correctsof the
electronicsimperfections,is presented.Theoverlayof thesameBraggpeakmeasuredfrom differentdetectorsand/ordifferentanglesevenat the
tailsof thepeakis betterthana few minutesof thearc-muchbetterthantheoverall resolutionof theinstrument.

A-31 A New DetectorSystemfor the Structur ePowder Diffractometer (SPODI) at the FRM-II in Garching
B. Krimmer

�
, R. Gilles

�
, K. Zeitelhack

�
, R. Schneider

�
, G. Montermann

�
, H. Boysen

�
, H. Fuess

�
,�

TechnischeUniversiẗat Darmstadt,Petersenstr. 23,64287Darmstadt,Germany�
TechnischeUniversiẗat München,Lichtenbergstr. 1, 85747Garching,Germany�
mesytecgbr, Wernher-v.-Braun-Str. 1, 85640Putzbrunn,Germany�
Ludwig-Maximilians-Universiẗat München,Theresienstr. 41,80333München,Germany

This article describesthe conceptof oneof the new technicalfeaturesof SPODI (supportedby BMBF underKFZ03-FU5FRM),the Position
Sensitive Detector(PSD)arrayincludingtheread-outelectronics.80 single

�
He detectorseachwith anactive lengthof 300mm will bearranged

vertically in adetectorbank.Thepositionresolutionenablesto evaluatelargerpartsof theDebye-Scherrerconesandto improve thedetermination
of the2-� positionsof Braggpeaks.Theset-upof thisdetectorsystemwhich is known asIndividual CounterArray (ICA) will bediscussed.Test
measurementswith theprototypeof theread-outelectronicshavealreadybeenperformed.A softwarepackagewill storethesignalsin a2D matrix
andallow variousevaluationproceduresof thedata.

A-32 Energy ResonanceDetectorsfor Neutron Scattering in the 1-100eV Region
G Gorini

�
, S Imberti

�
, M Tardocchi

�
, C Andreani

�
, A Pietropaolo

�
, R Senesi

�
,�

INFM & PhysicsDept,Milano - BicoccaUniversity, Milano, Italy�
INFM & PhysicsDept,Rome- Tor VergataUniversity, Rome,Italy

The ResonanceDetectorSpectrometer(RDS) is a promisinginstrumentfor spectroscopy of neutronswith energies above 1 eV at spallation
neutronsources.A conceptualdesignof a RDS instrumentis presentedherebasedon theuseof (n,gamma)converterfoils with a high yield of
low energy gammas,andagammaspectrometerthatcanbeeasilyincorporatedin a detectorarray. Differentchoicesof converterfoils andgamma
spectrometerswill becomparedanddiscussedespeciallyin termsof theirefficiency andbackgroundinsensitivity.

A-33 Developmentof 2-dimensionalimaging detectorbasedon neutron scintillator with wavelengthshifting fibers.
K Sakai

��� 	
, T Adachi

�
, A Gorin

�
, T Ino

�
, K Kuroda

�
, I Manuilov

�
, K Morimoto

�
, T Oku

�
, A Ryazantsev

�
, H Shimizu

�
, J Suzuki

�
, F Tokanai

�
,�

RIKEN (TheInstituteof PhysicalandChemicalResearch),2-1,Hirosawa,Wako, Saitama,351-0198,Japan�
Institutefor High Energy Physics,Protvino,Moscow region,Russia�
KEK (High Energy AccelatorResearchOganization),Tukuba,Ibaraki,305,Japan�
AdvancedResearchInst. for ScienceandEngineering,WasedaUniversity, Tokyo, 169-8555,Japan�
JapanAtomic Energy Institute,Tokai, Ibaraki319-1195,Japan	
Departmentof Physics,Tokyo Instututeof Technology, Meguro-ku,Tokyo 152-8551,Japan

Neutrondetectorswith largesensitive areaand2-dimensionalimagingcapabilitywith goodspacialandtime resolutionplay a key role in various
experimentswith slow neutronbeam.Wehave beendevelopingtheimagingdetectorsfor thepurposeto evaluateneutronopticaldevicessuchasa
lensandprism.Thedetectorsconsistof neutronscintillatorplates(ZnS(Ag)+

	
LiF,

	
Li glass)with thesizeof 50 � 50mm,andwavelengthshifting

(WLS) fibers(KurarayY11, B2) with thecrosssectionof 0.5 � 0.5mm.Two arrayscomposedof 100fiberswereoptically coupledontobothsides
of theplatein orthogonaldirectionsto eachother. Eachendof thefiberarraywasin contactwith thephotocathodeof amultianodephotomultiplier
tube,whereoneendwasbundledevery tenfibersandtheotherwasgatheredevery tenthfiber to reduceterminalsof light output.In this paper, we
reporton thedevelopmentof thedetectorsandtheir performancemeasuredwith coldneutronbeamat theC3-2beamline of theJRR-3Mresearch
reactorof JAERI.

A-34 Two-DimensionalPosition-SensitiveGaseousDetectorsfor High ResolutionNeutron and X-Ray Diffraction
M Marmotti

�
, M Haese-Seiller

�
, R Kampmann

�
,�

Institut für Werkstoffforschung,GKSS-Forschungszentrum,D–21502Geesthacht,Germany
Two dimensionalposition-sensitive gaseousdetectorshave beendevelopedat theGeesthachtNeutronFacility (GeNF)for high-resolutionneutron
andX-ray diffractometers.They aremulti-wire proportionalcounterswith delayline readoutfilled with Ar/CO� , � He/CF� or Xe/CO� for detecting
x-rays,neutronsandhardx-rays,respectively. Thedetectorshave a sensitive areaof 300 � 300mm

�
or 500 � 500mm

�
. Theperformanceof the
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detectorsaredemonstratedfor thecaseof oneneutrondetectorbeingusedat theARESdiffractometerat GKSSwhich is dedicatedto theanalysis
of residualstresses.Furtherdetectorswereusedfor analyzingtexturesandresidualstressesat thehardX-ray beamlinePETRA-2at HASYLAB.
Finally, thedesignof a novel detectorfor theneutronreflectometerREFSANSat theresearchreactorFRM-II in Munich/Germany is introduced.

A-35 Enhancementof TOF diffractometer Sirius with 90
�

detectorbank
K Oikawa

�
, T Kamiyama

�
, STorii

�
,�

Instituteof MaterialsStructureScience,KEK, Tsukuba,Ibaraki,305-0801,Japan
A TOF powder diffractometer, ���! 
�!"$# , installedat NeutronScienceLaboratory(KENS) of High Energy AcceleratorResearchOrganization
(KEK), hasrealizedboth thehigh resolutionandthehigh intensitywith its largebackward detecterbankandsupermirrorguide. Siriusalsohas
a large90

�
detecterbank(0.54str. coveredby 288PositionSensitive Detecters),which is usedfor diffractionstudyunderspecialenvironment,

suchashigh-pressure,high-temperature,andsoon. Recentworksusinghigh-temperaturefurnacewith gascontroldevice (modeledon theMiller
Furnaceat IPNS),high-pressurecell (Paris-Edinburghcell) will bepresented.

A-36 Formation of glassystoragephosphors
J.Zimmermann

�
, H. von Seggern

�
,�

Instituteof Material Science,Departmentof ElectronicMaterials,DarmstadtUniversity of Technology, Petersenstraße23, 64287Darmstadt,
Germany
Commerciallyavailableneutronimageplatescontaina storagephosphoranda neutronconverter both in form of crystallinepowders. In this
studywe reporton new storagephosphorsbasedon fluoroglasseswith thepotentialadvantageof enhancedspatialresolutiondueto reducedlight
scatteringof thephoto-stimulatinglaserbeam.Fluoroglassesareinvestigatedaspromisingcandidatesfor neutrondetectiondueto their ability for
high rare-earthdopingandformationof electronandholetraps.First resultsonscintillationaswell asstoragepropertiesarepresented.

A-37 A novel imageplate readouttechniquefor a fast and largeareaneutron detector
B. Schillinger

�
, J.Baumann

�
, H. Gebele

�
, R. Schaetzing

�
, H. Schaller

�
, M. Schuster

�
,�

TechnischeUniversiẗat München,Physik-DepartmentE21�
SiemensCT MS3München�
Agfa MI/RDE FachtechnikMn̈chen

A new type of imageplatescanneris beingdevelopedat Agfa medicalsystems.Insteadof usinga rotatingpolygonmirror anda single laser,
thenew systememploys a wholeline of laserdiodesfor stimulationanda CCD line sensorfor datareadout,very similar to a fax machine.This
techniqueallows for a 300x 300mm

�
areato be readin underfive secondswith 0.1 mm resolution,0.05mm pixel resolutionis possibleon an

areaup to 420x 420mm
�
. Aim of thedesignis a very compactscannerwith a fixed imageplatein a cassettethatcanreplacea standardX-ray

film cassettein medicalsystems.This detectorappearsideally suitedfor neutrondetection,andTU MünchenandSiemensarestartingto develop
neutronsensitive imageplatesfor this particularmachine.Thenew Agfa systemat leastequalstheflat panelamorphoussilicon detectorarrays
concerningresolution,speedanddynamicrange,will belower in costandmaybethefuturestandarddetectorfor X-ray andneutronradiography
andcomputedtomography.

A-38 An investigationinto modular position sensitive neutron detectorsystems
J.Keshaw

�
, J.Watterson

�
, C. Franklyn

�
,�

PelindabaNuclearInstitute�
Universityof Witwatersrand

Theneutrondiffractionfacility at theNECSASAFARI-1 researchreactorhasbeenusinga commerciallinear(10 cm active length,RCencoding)
positionsensitive detector(PSD)for severalyears.A recentincreasein thenumberof diffractionstations,aswell astheconstructionof a future
SmallAngleNeutronScatteringfacility, hasprecipitatedaneedto implementseveraladditionalPSDs.A performanceevaluationof thecommercial
unit over thepastseveralyearsis presented.An outlineof its performancefactors(e.g.positionresolution,signalstability, signalto noiseratio)and
technicalproblemsencounteredarediscussed.Recentresultson thein-housedevelopmentof a similar typeof detector(20 cm active length),as
analternative to thecommercialunit, arepresented.Implementationof thesenew detectorsin a modularstar-like configurationfor 2-D operation
will bediscussed.

A-39 Instrumentation Developmentat the ILL
C. F. Buffet, J.-F. Clergeau, D. Feltin, M. Gamon, B. Guerard, F. Horst, G. Manzin, F. Millier , A. Sicard, P. VanEsch, G. Viande,�

Institut LaueLangevin, F-38042Grenoble,France
TheILL is currentlyinvolvedin animportanteffort of modernizationof its instruments; this requirethedevelopmentof detectorswith largerarea,
fasterandmoreaccurate.After a longperiodof R&D, MicroStripGasChamberscannow beconsideredasareliabletechnique;two largearea1D
MSGCarecurrentlygiving excellentresultson2 ILL instrumentsand2D mediumandlargesizeMSGC,dueto theirverygoodpositionresolution
andcountingrate,offer new perspective in neutroninstrumentation.Nevertheless,Multi Wire ProportionalCountershave not beenneglectedand
at thepresenttime a considerableeffort is madeto improve their performances,with therecentrealizationof a 64 � 64 detectorwith %&�'%(�)� �
cellsandindividual readoutandaprojectto build a128� 128detector. A new PositionSensitivecounter, 1 m longwith anouterdiameterof 8 mm
hasbeenfabricatedto sensiblyimprove thelimit in positionresolutionof thosedetectors.Thereis a growing interestin non-gasdetectors,which
is representedby thedevelopmentof a detectorbasedon Lithium scintillatorscoupledto multi-anodephotomultiplierswith wavelengthshifting
opticalfibers.In orderto respondto new experimentalconditionsthewholeacquisitionchainhasbeenredesigned,includinga new circuit for the
chargeamplifierandthediscriminator, with reducedsensitivity to EM noise,anda simplifiedmethodfor centerof gravity localisation.

A-40 The high flux backscatteringspectrometer (RSSM) for the FRM-II reactor in Munich
O. Kirstein

�
, M. Prager

�
, T. Kozielewski

�
, D. Richter

�
,�

ForschungszentrumJülich GmbH,Institut für Festk̈orperforschung,52425Jülich, Germany
A lot of slow processesin matter, i.e., relaxationprocessesin polymers,diffusionprocessesin liquidsor tunnellingspectroscopy within molecular
crystalsrequirea very goodenergy resolutionwhile studyingwhich shouldbe in theorderof � eV. Thenew backscatteringspectrometerfor the
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FRM-II (RSSM)reactorusesall possibilitiesto optimizethis typeof spectrometer. Thegoodenergy resolutionis achievedby usinga Braggangle
of 90* not only at theDopplermonochromator(Si111)in theprimarybut alsoat theanalysersystemwithin thesecondaryspectrometer(Si111).
The large solid anglecoveredby the analysersystemcompensatesthe low intensitywhich is a resultof the goodenergy resolution. The most
advancedcomponentsare1st)a socalledPhasespacetransfomationchopper(PST)and2nd)a fastDopplermonochromator. ThePSTincereases
the neutronintensityat the elasticenergy of 2.08 meV by a factorof + 4 by usingthe reflectionof neutronat a moving crystal (PG002). The
Dopplermonochromatormodulatestheenergy of theincomingneutronsandgivesaccessto a dynamicalrangeof ,-%/.
� eV. We presentthelatest
technicalsolutionsusedfor thePSTchopperandtheDopplermonochromatorandgiveanoverview aboutthebasicprinciplesandthestatusof the
project.

A-41 Statusof the new Structur ePowder Diffractometer (SPODI) at the FRM-II in Garching
R Gilles

�
, B Krimmer

�
, H Boysen

�
, H Fuess

�
,�

TechnischeUniversiẗat Darmstadt,Petersenstr. 23,64287Darmstadt,Germany�
Ludwig-MaximiliansUniversiẗat München,Theresienstr. 41,80333München,Germany

Thenew StructurePOwderDIffractometer(SPODI),a projectof theTechnischeUniversiẗat DarmstadtandtheLudwig-MaximiliansUniversiẗat
Münchensupportedby BMBF underKFZ03-FU5FRM,is currentlybuilt up at thenew FRM-II neutronsourcein GarchingnearMünchen.The
designis finishedbasedon an optimisationof thecomponentsby MonteCarlosimulations.First devicesarereadyandtested.This article will
give anoverview of thewholeconceptandthestatusof themaincomponentsincludingthespecialandnew features,selectedfor theset-up.The
realisationof this conceptaimsat improvedresolution,higherintensityandbetterprofile shape.

A-42 Neutron optical considerationsfor the Materials ScienceReflectometerat the FRM-II
U. Wildgruber

�
, J.Major

�
, H. Dosch

�
,�

Max-Planck-Institutfür Metallforschung,Heisenbergstr. 1, D-70569Stuttgart,Germany
The instrumentwill usea monochromaticbeamof cold neutronswith variableenergy in the FRM-II guidehall. Experimentaloptionsinclude
evanescentBraggscattering,beampolarization,polarizationanalysisandin-situ X-ray analysis.Horizontalandverticalsamplearrangementsare
possibleto allow largemomentumtransferandaccomodatesampleswith a free liquid surface.We will describethequantitative neutronoptical
evaluationof primarybeamextraction,” focusing”andcollimationbasedonMonteCarlosimulations(McStas).Theperformanceof theinstrument
will bedemonstratedusingstandardreflectivity profilessimulatedwith McStasfor differentinstrumentconfigurations.

A-43 The Novel ReflectometerREFSANS for Analysesof Liquid and Soft Surfacesat the New Research Reactor FRM-II in Mu-
nich/Germany
R. Kampmann
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, M. Haese-Seiller

�
, M. Marmotti

�
, V. Deriglazov
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, J.Burmester

�
, F. Frisius
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, M. Tristl
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, E. Sackmann
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Institut für Werkstoffforschung,GKSS-Forschungszentrum,D–21502Geesthacht,Germany�
Fakulẗat für Physik,DepartmentE22,TU-München,D–85747Garching,Germany�
Petersburg NuclearPhysicsInstitute,Gatchina,188350,RussianFederation

A novel reflectometeris beingbuilt at the high flux reactorFRM-II in Munich. It is dedicatedto the analysisof interfaces,phaseboundaries
andsurfacesat theair-waterinterfaceof liquid/soft samples.REFSANSwill go into operationin 2001andwill beopenfor nationalaswell as
internationalusers.Thedesignof REFSANSaswell asnew perspectivesfor biologicalapplicationsareoutlined.Thelatterresultespeciallyfrom
novel neutronopticsof REFSANSwhich will offer new possibilitiesfor analysingdiffusesurfacescatteringand,thus,lateralheterogeneitiesof
surfaces.

A-44 Optimization of a partially non magneticprimary radiation shielding for the triple-axis spectrometer PANDA
N.M. Pyka

�
, K. Noack

�
, A. Rogov

�
,�

ZBE FRM-II, TechnicalUniversityof Munich,85747Garching,Germany�
Instituteof SecurityResearch,ForschungszentrumRossendorf,01314Dresden,Germany

At thenew highflux researchreaktorFRM-II in Garchingthecoldtriple-axisspectrometerPANDA is underconstruction.MonteCarloSimulations
have beenusedto optimizethetwo sectionsof theprimaryradiationshieldingof PANDA. Thefirst sectioncontainsa neutronguide,a collimator
exchangerandahorizontaldiaphragmwhichservesasvirtual neutronsource.Thesecondsectionis themonochromatorshielding.Specialattention
hasbeenpaidto build acompactandhighly efficientshielding,partiallynon-magnetic,with a totalbiologicalradiationdoseof clearlylessthen10
� SV/h on theoutsideof theshielding.Speciallyconsideredwasthedeterminationof thecompositionof analbedoreducerwhich is importantto
minimizethebackgroundin theexperimentoutsidetheshielding.By usingtheMonteCarloprogramMCNP-4Bthedestiny of thetotal spectrum
of incomingneutronsandgammasfrom thebeamtubeSR-2havebeendeterminedduringthe3-dimensionaldiffusionprocessin differenttypesof
heavy concretedopedwith Boron,boratedPolyethylen,

	
LiF andlead.

A-45 The thermal thr ee-axisspectrometerPUMA at the new neutron-sourceFRM-II
PLink

�
, G Eckold

�
, J Neuhaus

�
,�

Institut für PhysikalischeChemie,UniversiẗatGöttingen,Tammannstr. 6, 37077Göttingen�
ZentraleBetriebseinheitFRM-II, TechnischeUniversiẗatMünchen,85747Garching

Herewe presentthemain featuresof the thermalthree-axisspectrometerPUMA, who’s installationon the beamtubeSR7of the new neutron-
sourceFRM-II is well underway. The instrumenthasbeenoptimisedto provide a competitive neutronflux, keepingtheconfigurationasflexible
aspossible.Thevariablehorizontalslit in thebeam-shutter, double-bentmonochromatorsandanalyser, a velocity selectorashigher-orderfilter
insidethemonochromatorshielding- thesearesomeof thetechnicalhighlights.A versatilesample-tableprovidesthebasefor all kind of sample
environment. The future optionsincludepolarisationanalysisusing

�
He spin-filter technique,time-resolved experimentsanda multi-analyser-

detectorunit.
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A-46 The Time-of-Flight Spectrometerwith Cold Neutronsat the FRM-II
A. Zirkel
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Physik-DepartmentE13,TechnischeUniversiẗat München,85747Garching,Germany�
ZBE FRM-II, TechnischeUniversiẗatMünchen,85747Garching,Germany�
InstituteLaueLangevin, 6, rueJulesHorowitz, BP156,F-38042GrenobleCedex 9, France�
Lehrstuhlfür Leichtbau,TechnischeUniversiẗat München,85747Garching,Germany

Theprogressin design,optimizationandconstructionof thenew cold time of flight spectrometerat theFRM-II is presented.Thefinal geometry
of theprimaryandsecondaryspectrometeris given.Themaindesigncriteriawerehigh intensityat thesampleposition,variableenergy resolution
(includinghigh resolution),well-definedresolutionfunctionandlow background.We show in which way thesecriteriaareimplemented.Special
attentionis given to the final prototypeof the carbonfibre compositechopperdisks. This new materialwaschosento obtainthe high chopper
speedsnecessaryfor high resolutionmeasurements.

A-47 NECTAR - The fast neutron tomography facility at the FRM-II
T. Bücherl

�
, Ch. Liersevon Gostomski

�
, K. Köhler

�
,�

TechnischeUniversiẗat München,Institut für Radiochemie,85747Garching,Germany
At thenew researchreactorFRM-II aNEutronComputerTomographyAndRadiography(NECTAR) facility usingfastneutronsfor transmission
measurementsis underconstruction.It will beusedfor thenon-destructive characterisationof industrialandscientificobjectshaving maximum
dimensionsof 80 cm � 80 cm � 80 cm andmassof 500kg. The fastneutronsarecreatedby fissionin a specialconverterfacility madeout of
highly enricheduranium.Via beamtubeandoptimisedcollimatorsystemstheneutronsareguidedto themeasuringposition.Severalfiltersmaybe
usedfor manipulatingthespectrum.For countingandimagingof thetransmittedneutronsdifferentdetectorsystemswill beavailable.An actual
statusreportof theNECTAR-facility will begiven.

A-48 The newmaterial sciencediffractometer at the neutron sourceFRM II
A. Pyzalla
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, H. M. Mayer
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, W. Reimers
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, L. Pintschovius
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, H. G. Brokmeier
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Hahn-Meitner-Institut,Abt. Werkstoffe, Glienicker Strasse100,D-14109Berlin�
ForschungszentrumKarlsruhe,Institut für Festk̈orperphysik�
GKSSGeesthachtundTU Clausthal

By usingneutrondiffraction the three- dimensionalbulk residualstressstateandthe textureof a materialcanbe determined.Neutronresidual
stressand texture analysesthus have beenestablisede.g. as non-destructive testingtechniquesfor large industrial components.Sincemost
materialmanufacturingandforming processesaswell asweldingtechniquesleadto theformationof bothtextureandresidualstresses,a material
sciencediffractometer, which is optimisedfor bothtextureandresidualstressinvestigations,is built at thenew neutronsourceFRM II. This new
diffractometeris presentedandexamplesfor its futureapplicationto materialssciencestudiesaregiven.

A-49 HEiDi, SingleCrystal Diffractometer at the Hot Sourceof the FRM II
G. Heger

�
, M. Meven

�
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�
, H. Mitlacher
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Institut für Kristallographie,RWTH Aachen�
ZBE FRM II, TU München�
Institut für Festk̈orperforschung,FZ Jülich

HEiDi ist the nameof the singlecrystaldiffractometerat the hot sourceof the new FRM-II neutronsource.It will be establishedat beamline
SR-9. Theshortwave neutronradiationfrom thehot sourceis suitableespeciallyfor diffraction experimentsconcerningthe following matters:
Measurementof Braggreflectionsupto veryhighhkl valuesgivesasignificantimprovementof accuracy of structuralparameters,e. g. anisotropic
meansquaredisplacements.This allows theinvestigationof phasetransitionswith disorderor anharmonicaleffects. Furtherapplicationsarethe
localizationof light elements,e. g. hydrogens,in neighbourhoodto heavy elementsandcompoundswith isotopes(e.g. Sm,Gd) with extreme
absorptionat largerwavelengths,magneticalstructuresandwavelengthdependendextinction effects. On ICNS 2001advanceddetailsof HEiDi
will bepresented.

A-50 Reseda,the new NRSE-Spectrometerat the FRM-II
M. Bleuel

�
, P. Böni

�
, R. Gähler

�
, S.Prokudaylo

�
,�

PhysikDepartmentE21,TechnischeUuniversiẗat München,D-85747Garching,Germany
We presentthe new resonance-spinecho-spectrometerResedaat the FRM-II that is nearcompletion. It will cover a time rangefrom someps
to 30 ns andwork with two independentanalysingarms.Asa typical application,an experimenton the itinerantantiferrromagnetchromiumis
discussed.Wedemonstratethatthespinecho-techniqueallowsadeterminationof thespaceandtimecorrelationsnearthespin-floptransitionat121
K. Themeasurementsindicatethatthereis nogapin themagneticexcitationspectrum.

A-51 D4c: a very high precisiondiffractometer for disorderedmaterials
H.E. Fischer

�
, G.J.Cuello

�
, P. Palleau

�
, D. Feltin

�
,�

LURE, bât. 209d,CentreUniversitaireParis-Sud,B.P. 34,91898Orsaycedex, France�
Institut Laue-Langevin, B.P. 156,38042Grenoblecedex 9, France

ThedisorderedmaterialsdiffractometerD4 at the Institut Laue-Langevin hasbeenthoroughlyupgradedthroughimprovementsin detectors,col-
limation andshieldingto becometheD4c instrument.A largersolid angleof detectionhasincreasedthetotal countrateby a factorof 5, thereby
reducingrandomerrorin thediffractionmeasurement,anda correspondingfactorof 5 improvementin detectorstabilityhasreducedtheprinciple
causeof systematicerror. Theoverall precisionof theinstrumenthasthereforebeenincreasedby a factorof 5 ascomparedto its previousversion,
D4b. We presentanoverview of theD4c instrument’s design,aswell assomeresultsof thesuccessfulvery highprecisionexperimentsperformed
at D4csinceits commissioningin May/June2000.
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A-52 The High Intensity Neutron Diffractometer D20at ILL : newand futur e impr ovementsand examplesof experiments
G. Rousse

�
, T. C. Hansen

�
, P. Convert

�
, J.Torregrossa

�
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Institut Max von Laue-PaulLangevin, BP156,38042GrenobleCedex 9, France.
D20is avariable-resolution2-axispowderdiffractometeratILL, equippedwith astationarycurvedlinearpositionsensitivedetector(PSD)covering
a wide

� � rangeof 021(%43 5 � . Two vertically focussingmonochromators,5 take-off anglesandoptionalSollercollimatorsprovide a largechoicein
Q-space,resolution,wavelengthandflux. The futureGermaniummonochromator(availableby theendof year2001)will make high-resolution
powderdiffractionpossible,thanksto take-off anglesof upto 0 �/� � . Theactualcoppermonochromatorwill bereplacedby two new onesof higher
quality andoptimisedvertical focussing.Thesemonochromatorswill beusedat low take-off angles(

� .-, � � ) andto ensuremaximumflux on
thesampleat 6/67, � � take-off angle.Thevery high flux availablemakesD20 anidealtool for in-situ diffractionstudieswith time constantseven
below a second.D20 is adaptedto variouslevelsof crystallographiccomplexity andto kinetic measurements,aswill beshown throughexamples
of recentexperimentsperformedonD20.

A-53 IN20B - the high flux polarised neutron TAS.
J.Kulda
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, P. Courtois
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�
, J.Saroun
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, M. Thomas
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, A. Monteith
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Institut Laue-Langevin, BP156,38042GrenobleCedex, France�
NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic

As part of the ILL Millenium Programmethe primary spectrometerof the IN20 polarisedTAS hasbeenentirely renewed. A new beamtube,
providing aneutronsourcediameterincreasedto 170mm,hasbeeninstalledtogetherwith anadjustableheavy inputslit in front of themonochro-
mator. The increasedbeamcross-sectionanddivergenceis matchedby a new doubly focusingHeuslermonochromatorof unprecedentedsize
230 x 150 mm

�
. The polarisedflux gain factorof 5-10 is expectedin the commissioningtestsin late April. In combinationwith the already

implementedhorizontallyfocusinganalyser, thedatacollectionratewill beboostedby almosttwo ordersof magnitudeascomparedto theoriginal
IN20, representingthestate-of-theartin the90’s.

A-54 The small-angleneutron scattering instrument D22at the ILL
R.P. May

�
, I. Grillo
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, C. Dewhurst

�
, S.Egelhaaf

�
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Institut LaueLangevin, BP 156,38042GrenobleCedex 9, France�
Departmentof PhysicsandAstronomy, Universityof Edinburgh,EdinburghEH9 3JZ,Scotland

Sinceits commissioningin 1995,thesmall-angleneutronscattering(SANS)instrumentD22,with adetectorof nearly1 squaremeterand128x128
pixels,hasbeenin permanentusefor five years.TheD22 SANSfacility providesthehighestconstantflux at thesamplein a wavelengthrangeof
0.45to 4 nm. With suchintenseflux it is feasibleto performexperimentson extremelyweaklyscatteringsamples(e.g. thin-film magnetism),or
time-resolvedstudies(¡100ms) usingstopped-flow or flash-lightdevices. A projectin thecontext of the ILL Millennium Program,andalready
far in advance,aimsto install a new detectorcapableof countingat least2 MHz with dead-timelossesof not morethan10%(cf. 50 kHz for the
currentdetector)while leaving theotherparametersunchanged.

A-55 Developmentof a very cold neutron spin interfer ometerat the ILL
M Hino
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, P Geltenbort
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, T Brenner
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, J Butterworth
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, M Utsuro
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ResearchReactorInstitute,Kyoto University, KumatoriOsaka590-0494,Japan�
Institut Laue-Langevin, B.P.156,38042GrenobleCedex 9, France�
GraduateSchoolof SciencesKyushuUniversity, HakozakiFukuoka812-8581,Japan

We aredevelopinga very cold neutron(VCN) spininterferometerfor investigationsin neutronopticsandspectroscopy. Usingpolarizingneutron
mirrors,we canseparatein spaceandrecombinethetwo spinstates.Sucha set-upallow performancetestsof specialpolarizingneutronmirrors
dedicatedfor neutronspin interferometryanda new neutronspinechospectrometer. As a first steptowardssucha powerful spin interferometer,
two mirrorsandapreciseslit systemhavebeeninstalledat thePF2/VCNbeampositionattheILL. In thispaperfirst VCN spininterferencepatterns
will bepresentedandprospectsfor futureapplicationswill bediscussed.

A-56 ILL ’s renewedthermal thr ee-axisspectrometer IN8C: a progressreport
A. Hiess
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, M. Jimenez-Ruiz
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Institut LaueLangevin, BP156,38042Grenoble,France�
NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic�
ConsejoSuperiordeInvestigacionesCientificas,Serrano123,28006Madrid,Spain

TheIN8C project- therenewal of ILL’s thermalthree-axisspectrometerIN8 - aimsto increasethemonochromaticflux at thesamplepositionand
at thesametime to reducethebackgroundlevel of the instrument.This is possibleusinglargedoublefocusingmonochromators,shortdistances
aswell asa wider beamtube,andadoptinga beamgeometrywith a horizontalandvertical virtual source.Also the instrument’s flexibility will
be improvedby enlarging therangeof accessiblescatteringanglesat themonochromatorandsampleposition[1]. ILL hasundertaken theIN8C
projectin collaborationwith its Spanishscientificpartners.Themonochromatorprotectionandfocusingmechanicshave beenmanufacturedand
successfullytestedin Spain. The instrumentis now being installedon site, implying significantbuilding work in the H10 experimentalzone.
Instrumentcommissioningshouldstartbeforethe endof this year. Besidesthe scientificcase,the expectedexperimentalperformanceandthe
technicalconceptswe will presentthecurrentstatusof theprojectfocusingon themostrecentachievementsduringfactorytrials andinstallation
on site.We will alsodiscussseveraladditionalinstrumentaloptionsaimingfor a furtherincreasein experimentalflexibility . [1] for detailssee:A.
Hiessetal.,PhysicaB276-278(2000)91-92

A-57 The newILL strain imager
T Pirling

�
,�

Institut LaueLangevin, 6 rueJulesHorowitz, F-38042Grenoble
Theneutronstrainimagingtechniquecoversawiderangeof applicationsin basic,appliedandindustrialresearchandmaterialstesting.Accordingly
aninstrumentfor thedeterminationof mechanicalstressesmustbeextremelyflexible. TheILL is constructingsuchastrainimagerin collaboration
with theUniversityof Manchesterandpartially fundedby theEPSRC.Specialfeaturesof the instrumentwill be: a hexapodfor thepreciseand
mostflexible positioningof specimensup to 1000kg and2 m length;beamopticsthatinhibits thesurfaceerror;abig wavelengthrangeof 1.3Åto
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4.5Å; a setof monochromatorsincludinga doublefocusingone;anda supermirror neutronguide. Thelateralresolutionwill besuitableaswell
for measurementsat interfacesandsurfaces.Thepaperdescribesthedesignandthebasicsof theindividual componentsof theinstrument.

A-58 New perspectiveson the IN5 time of flight spectrometer
J.Ollivier

�
, H. Casalta

�
, H. Schober
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Institut Laue-Langevin, 6 rueJulesHorowitz, BP156,F-38042GRENOBLE,France�
TechnischeUniversiẗat München,PhysikDepartmentE13,JamesFrankStr., D-85748GARCHING,Germany

Thecold sourcetime of flight (ToF) spectrometerIN5 at the ILL is beingupgradedsinceJanuary2001. IN5 stayednearlyunchangedsincethe
seventies.In themeantime,similar instrumentsweredeveloppedon lesspowerful sourcesmakingthemodernizationof IN5 necessary. As a first
stepthe primary spectrometeris concerned:the neutronguideandthe choppersystem.The challengewasto take advantageof the 20cmhigh
beamcomingout of thereactorandto focusit to a � � �912:;� � at thesamplepositionin orderto gain in flux, while keepingthehigh versatility
which waspartof IN5 success.We usea converging guidein bothdirections.ThemirrorsareeithernaturalNi or supermirrorup to M=3 coated.
Thechoppersystemis composedof 3 pairsof counterrotatingdisks: 750mmdiameterfor thefirst pair and690mmfor theothers,turning at a
17000rpm speed.Theexpectedgainin flux is between4 and5 for theguidealoneand7 and10 atequivalentresolution.

A-59 A neutron diffractometer with an adjustable in-pile fan collimator for focusingin reciprocaland real space
N. Stüßer

�
, M. Hofmann

�
,�

Hahn-MeitnerInstitut,Glienicker Str.100,14109Berlin, Germany
In thepasta diffractometerwasdevelopedatHMI for focusingin realandreciprocalspaceby illuminatinga widehorizontallycurvedmonochro-
matorby neutronstransmittingan in-pile slit andreflectingthemto the sample. Focusingin the scatteringangle2� is achieved by adjusting
the distancebetweenmonochromatorandsamplethusestablishingan appropriatecorrelationof the neutronsdirectionswith their wavelengths.
We presenta modificationof the focusingdesignwherethe neutronslit is replacedby an adjustablefan collimator which allows to control the
correlationwith the fanopening.The improvedperformancewith respectto resolutionandintensityin anexperimentwith fangeometrywill be
comparedto theslit geometryandtheconventionaldiffractometer. First measurementsshow thatenhancementsof theintensityup to a factorof 5
arefeasiblefor smallsamplescomparedto a conventionaldiffractometerwith Sollertypecollimatorswithout losing2� resolution.

A-60 Refurbishing a thermal thr eeaxesspectrometerat BENSC
J.Klenke

�
, H.A. Graf

�
,�

Hahn-Meitner-Institut,Glienickerstrasse100,14109Berlin
The thermalspectrometerE1 of theBerlin NeutronScatteringCenter(BENSC)at theHahn-Meitner-Institut Berlin is presentlyequippedwith 3
beamchannelsat fixedmonochromatorscatteringanglesonly. A continuousvariationof theincidentwavelengthis sofar notpossible.To convert
E1 into a state-of-the-artthree-axesspectrometera new monochromatorshieldingis planned.Presently, a feasibilitystudyis underway for to find
thebestdesignfor a new shieldingwhich will allow oneto changethemonochromatorscatteringanglesbetween20 and90degreescontinuously.
Shieldingpropertiesandneutronwill beoptimisedby MonteCarlosimulations.Theuseof a velocity selectorfor higherordersuppressionandof
a fancollimatorwill bediscussed.

A-61 New evanescentwave surfacediffractometer at the LLB
T.-D. DOAN
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�
,�

LaboratoireLéonBrillouin CEA/CNRS,CEA Saclay, 91191Gif surYvette,France�
IFF-Streumethoden,ForschungszentrumJülich, 52425Jülich, Germany�
SPEC,CEA Saclay, 91191Gif surYvette,France�
IPCMS-GEMME23 rueduLoess,67037Strasbourg, France

A new surfacediffraction spectrometerhasbeenmountedon the reflectometerEROS at the LaboratoireLéonBrillouin. The originality of the
designlies in the fact thatwe areworking in a Lauetypeconfiguration.Thesampleis mountedhorizontallyon a goniometrictable. A Position
Sensitive Detector(200x100mm

�
) canbesweptaroundthesamplein thehorizontalplane.Thesampleis illuminatedby a white beamhenceno

flux is lost andthewavelengthspectrumis selectedby thesampleitself anddeterminedby thesamplemosaicity. Time of flight measurementsare
alsoperformedto checkthewavelengthaccuracy. Preliminarymeasurementson 1 cm

�
samplesshow that the intensityin thesurfacediffraction

peaksareabout1-2 countspersecond.Measurementshave beenperformedon non-magneticcrystalsandonmagneticepitaxialthin films.

A-62 Chopper time-of-flight powder diffractometer
H.-J.Bleif

�
, F. Mezei

�
,�

Hahn-Meitner-Institut,Abt. SF1,Glienicker Str. 100,14109Berlin, Germany
In order to demonstratethe performanceof the Time-of-Flight Monochromatorprinciple which hasbeenintroducedfor the instrumentationat
Long-pulsespallationsources,a prototypeinstrumenthasbeensetup for powder diffractionat theKFKI reactorin Budapest.Resultsobtained
at a reactorsourcecanreadily be scaledto apply for a long-pulsespallationsource. A doublechopperproducespulsesof 10 s FWHM with
precisetriangularlineshape,or 0 to 200�<# FWHM (triangularor trapezoidal).Theresolutionis wavelengthdependent,e.g. nearbackscattering,=

d/d= 0.001for d= 0.1 nm andpulsesof 10��# . Measurementsof a sampleof sinteredaluminawith high resolutionshow, that a TOF powder
diffractometerperformsfarbetterthanaconventionalhighresolutiondiffractometerwith monochromatorandcollimators.Sincein highresolution
powder diffraction the peakwidth is often broadenedby sampleproperties(e.g. strain,grain sizeor inhomogeneities),a considerablegain in
intensitycanbeachievedby relaxingtheresolutionof the instrument,which is donefor instanceby changingthechopperphases.Singlecrystal
reflectionscanalsobeinvestigatedeasilywith high resolution.As anexamplethereflection(002)of pyrolytic graphitewasrecorded.It shows a
lorentzianline shapewith awidth

=
d/d=0.0032.
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A-63 Small-AngleScattering Studiesof Polymeric Membranes
P. K. Pranzas
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GKSSResearchCentre,21502Geesthacht,Germany�
Institutefor InorganicandAppliedChemistry, Universityof Hamburg, 20146Hamburg, Germany�
HASYLAB, 22603Hamburg, Germany

Polymericmembranesare usedin industrial and analyticalseparationtechniques. Our aim is to study the dynamiccoagulation/aggregation
processeswhichtakeplacein theinitial stateof membraneformationandwhichhavebasicinfluenceonstructureandpropertiesof themembranes.
Small-anglescatteringwith neutrons(SANS) and synchrotronradiation(SAXS) proved to be suitablefor the characterizationof this kind of
structuresin thenanometersizerange.As modelsystemwe chosethespinningof a hollow fiber membrane,enablingusto analyzethedynamic
processesof membraneformationby measuringat increasingdistancesof thespinningnozzle.In preliminarysmall-anglescatteringinvestigations
diversepolymericmembraneswerecharacterizedby sizedistributionscalculatedfrom theresultingscatteringcurves.

A-64 Modulated Structur eFormation in Micr ophaseSeparatingBinary Paraffin Mixtur es
E. Gilbert

�
,�

IntensePulsedNeutronSource,ArgonneNationalLaboratory, Argonne,IL 60439
On cooling from the molten to solid state,binary n-alkanemixturescanspontaneouslyform stablesolid solutionsat oneextremeand,at the
other, fractionatedsolidsin which thecomponentsform two pure(macrophase-separated)phases.In between,somebinarymixturesof n-alkanes
undergodemixingin thesolidsolution,with themoleculesslippingalongtheir longaxesto separateinto lamellarcomponents,to form intermediate
(microphase)structures.We have investigatedthe phasebehaviour of binary C> H � > ��� :C��	 D ? � systemsfor n equal20 to 34 usingsmall-angle
X-ray andneutronscattering(SAS)andshowedthatmicrophaseformationis moregeneral,with therateof demixingbeingdeterminedby chain-
lengthmismatch.Recently, wehave focussedon theC�A@ H �A@ :C��	 D ? � systemsinceit notonly displaysthefastestrateof microphaseformationbut
alsopossessesthelargestmismatchfor whichamicrophaseis formedwithout significantprecipitationof thelonger-chaincomponent.Wepresent
heretheSASfrom recentexperimentsin which thesemixtureswerestudiedasa functionof compositionandprovide evidencefor theformation
of incommensuratemodulatedstructures.

A-65 SANSstudiesof critical phenomenain ternary mixtur es
L. Bulavin
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, M. Avdeev

�
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KFKI, Budapest,Hungary�
Kyiv TarasShevchenko NationalUniversity

Quasi-binaryliquid mixture of 3-methylpyridine with heavy waterwas investigatedby small-angleneutronscattering. Addition of moderate
amountof differentsaltschangethephasebehavior of thesystem,causingexpansionor shrinkageof theclosedimmiscibility loop. Thecrossover
regionbetweentheIsing-typeandthemeanfield critical behavior wasstudied,preliminaryresultswill bepresented.

A-66 SANSstudy of micellar aggregationof multi-headedsurfactants
V.K. Aswal
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PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland�
Departmentof OrganicChemistry, IndianInstituteof Science,Bangalore560012,India�
IUC-DAEF, MumbaiCentre,BhabhaAtomic ResearchCentre,Mumbai400085,India

This work dealswith the studyof aggregationpropertiesof recentlysynthesizednovel single-chainsurfactantsbearingone,two andthreehead
groups.Small-angleneutronscattering(SANS)studiesin aqueoussolutionsof thesesurfactantsshow thatmicellesbecomedramaticallysmaller
in sizewith the increasein thenumberof headgroups.Thehydrocarbonchainsin thesemicellesno longerremainin extendedconformationto
accommodatetheincreasein thenumberof headgroups.More interestingly, unlike single-headedsurfactantwherethemicellesgrow on addition
of saltse.g.KBr andsodiumsalicylate,it is seenthatsizesof micellesof multi-headedgroupsurfactantsareindependentof theseadditives.These
studiesthusdemonstratethat themicellarpropertiesof surfactantscouldberemarkablyinfluencedby manipulationof thechargedensitiesat the
headgroup.

A-67 The Length ScaleDependenceof Strain in Networks by SANS
W. Pyckhout-Hintzen
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ForschungszentrumJülich,IFF,D-52425Jülich�
Goodyear, Colmar-Berg,L-7750Luxembourg�
Uni. Halle-Saale,FB Physik,D-06099HALLE

We presenta SANSstudyon the lengthscaledependenceof chaindeformationby meansof a suitablelabelingin dense,crosslinked elastomers
of the HDH-type. This lenght scaleis controlledby the size of the label as well as the crosslinkdensity. The resultsare comparedto long
homopolymers.The dataare analyzedby meansof the tube model of topology in rubberelasticity in combinationwith the RandomPhase
Approximation(RPA) to accountfor interchaincorrelations.Chaindegradationduringcrosslinkingis treatedby thestandardRPA-approachfor
polydispersemulticomponentsystemsandconfirmedin an in-situ studyby both SANS andshear-rheology. Currentmodelsof rubberelasticity
couldbe distinguishednaturally, solely basingon the gradualimportanceof chaininteractions.The transitionfrom locally freely-fluctuatingto
tube-constrainedsegmentalmotionwasinvestigatedwithout sacrificingthemechanicalqualityof therubber.

A-68 SANSstudy of micellar behaviour of plur onicsin aqueoussalt solutions
V.K. Aswal
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PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland�
IUC-DAEF, MumbaiCentre,BhabhaAtomic ResearchCentre,Mumbai400085,India�
Departmentof Chemistry, SouthGujaratUniversity, Surat395007,India

Small-angleneutronscattering(SANS)measurementshavebeencarriedoutfrom theaqueoussolutionsof pluronicsF88andP84in presenceof salt
KCl. PluronicsarePEO-PPO-PEOtri-block copolymersandtheamountof PEOin F88is muchmorethanthat in P84. Themeasurementswere
donefor thefixedconcentration(5 wt%)of thepluronicsandwith varyingconcentration(0 to 300mM)of KCl. Theresultsarecomparedwith the
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effect of increasingtemperature(25 to 70
�
C)onthepluronicsolutions.It is foundthattheeffect of additionof salt is similar to thatof increasing

temperature.The pluronicsareasunimersat low temperaturesandtheir micellizationtakesplacewhenthe salt is addedor the temperatureis
increased.Thestructureof micelledependson thesaltconcentrationandthetemperatureof thesolution,andthestructuralchangesin themicelles
aredifferentfor F88andP84. Themeasurementshave alsobeencarriedout to comparetheeffect of differentsaltsof the lyotropic serieson the
above pluronicsystems.

A-69 SANSANALYSIS OF PERFLUOROPOLYETHER WATER IN OIL MICR OEMULSIONS BY HARD SPHERESAND ADHE-
SIVE HARD SPHERESPOTENTIALS
C.M.C.Gambi
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, F. Pini

�
, P. Baglioni
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Dept.of Physics,Universityof FlorenceandI.N.F.M., v. Sansone1, 50019SestoFiorentino,Firenze,Italy.�
Dept.of Physics,Universityof MessinaandI.N.F.M., SalitaSperone31,98010S.Agata,Messina,Italy.�
Dept.of Chemistry, Universityof FlorenceandC.S.G.I.,v. G. Capponi9, 50121Firenze,Italy.

Ternarywater-in-oil microemulsionscomposedby anammoniumcarboxylatePFPEsurfactantof molecularweight710anda PFPEoil of molec-
ular weight900leadingto microemulsionsthatshow a dynamicpercolationphenomenon(Phys.Rev. vol. 56,4356(1997))wereinvestigatedby
SANS to characterizethemicrostructure.Hardsphereandadhesive hardspherepotentialswereusedto modelthedroplet- dropletinteractions
supposingthedropletspolydispersedspheres,with aSchultzdistributionof sizes.Thevalidity of themodelis discussedin relationto thepreviously
characterizedpercolationphenomenon.

A-70 Interfacial Characteristicsof Tapered Block CopolymersStudiedby Neutron Reflectivity Measurements
N. Torikai
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NeutronScienceLaboratory(KENS),KEK, Tsukuba,Japan�
Departmentof AppliedChemistry, Nagoya University, Nagoya,Japan

Microphase-separatedinterfacesof taperedblock copolymerswereinvestigatedin comparisonwith thatof regular block copolymerby neutron
reflectivity measurements.Samplesareanionically-polymerizedtwo styrene-d8-isoprenetaperedblock copolymerswith two different tapered
region anda regular diblock copolymerall with total molecularweight of around40k andpolystyrenecontentof 50 vol.%. Samplefilms with
about80nmthicknesswerespincoatedon silicon wafersfrom dilute solutionsof samplesin tolueneat 2000rpm.Reflectivity apparatususedis a
new pulsed-neutronreflectometer(ARISA) with a verticalscattering-planegeometryinstalledat oneof thethermalneutronport of KENS. It has
beenfound that the interfacial thicknessesof themicrophase-separatedtaperedblock copolymersareconsiderablythicker thanthatof a regular
block copolymer.

A-71 Relaxation of entangledmodel H-shapedpolymers: a SANSinvestigation
M. Heinrich
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Universiẗat Halle,FB Physik,06099Halle,Germany�
Hahn-MeitnerInstitut,14091Berlin, Germany

This studyis relatedto theunderstandingof rheologyof long chainbranchedpolymers.A modelcompoundfor long chainbranching(H-shaped)
wasinvestigatedin elongationalflow asafunctionof timeafterastepstrainto B =2. Theexperimentswereperformedin astrainrig with temperature
andstrainratecontrol. Thestructurefactorwasmeasuredafterspecificrelaxationtimesintimatelyconnectedto themicroscopichierarchyof the
polymerstructure.A descriptionof thecorrelationholeeffect andquencheddisorderedin thescatteringin theRPA approximationwasadopted
from thesimilarity with permanentrubberelasticnetworksandmodifiedto permit theobservationof strainlocally alongthefasterrelaxingarms.
Thedataareconsistentwith thetimescaleof linearshearrheologyfrom whichshift factorswerederived.They confirmthefactthatbackboneand
armrelaxationscanbetreatedin a decoupled,hierarchicalway in time.

A-72 Segment-segmentinteractions of poly(N-isopropylacrylamide) in aqueousmethanolsolutionsby usingsmall-anglescattering
S.Shimizu
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Collegeof ScienceandTechnology, Nihon University, Tokyo 101-8308,Japan�
NeutronScienceLaboratory, High Energy AcceleratorResearchOrganization,Tsukuba305-0801,Japan

SANS andSAXS from semi-dilutesolutionsof poly(N-isopropylacrylamide)(PNIPAM) in aqueousmethanolsolutionshave beenmeasuredin
poorsolvent regimeanddeterminedthebinaryandternaryclusterintegrals, C � and C � . Thesystemsfor SANSmeasurementwerePNIPAM in
D � O anddeuteratedmethanolin D � O mixturesjustbelow LCST. SAXSmeasurementsweremadein methanoland70%methanolat30and40

�
C.

SANSandSAXSmeasurementswereperformedwith KENS-SANspectrometer, andwith anAntonPaarCompactcamera.In SANSmeasurement,
thevaluesC � and C � werenegative for eachsystem.We evaluatedthecontribution of segment-segmentinteractionof theentropy ��D >/E andthe
enthalpy F D >(E . In themeasuredtemperaturerange,� D >/E and F D >(E werepositiveandthosevaluesdecreasedwith increasingmethanolcontent.This
meansthatthespecialinteractionssuchashydrogenbondingpolymerbetweensegmentandsolventmoleculeandhydrophobichydrationexist in
thesolution.Thecononsolvency occursdueto thedecreasingof FGD >(E . Temperaturedependenceof C � and C � obtainedfrom SAXSmeasurement
wasnotobserved,andbothvalueswerepositive. Therefore�$D >/E and FHD >/E becamenegative. In thiscondition,hydrogenbondingbetweensegment
andsolventmoleculeandhydrophobichydrationwerenegligible.

A-73 Polymer BoostingEffect in the Droplet PhaseStudiedby Small Angle Neutron Scattering
H. Frielinghaus
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, D. Byelov
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, R. Strey
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ForschungszentrumJülich GmbH,Institut für Festk̈orperforschung,D-52425Jülich�
Universiẗat Köln, Institut für PhysikalischeChemie,D-50939Köln

Microemulsionsconsistingof water, oil, andnon-ionicCiEj-tensidearewell establishedmodelsystems.On the microscopiclevel, the tenside
formsa film betweentheotherwisenon-misciblewaterandoil. We investigatedtheonephaseregion, whereoil dropletsaredissolved in water.
The addition of amphiphilic block copolymersincreasedthe miscibility of oil in water (boostingeffect). Different poly(ethylene-propylen)-
poly(ethylene-oxide)diblock copolymerswereinvestigated,suchthat onepolymerwasattachedto onedroplet. We usedthe contrastvariation
methodto obtainthe6 partial scatteringfunctions. Onepolymershowed a weakboostingeffect. Due to the depletioninteraction,the polymer
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avoidedthevicinity to thedroplets,andwashomogenouslydistributedbeyonda certainradius.Anotherpolymerleadto a substantialincreaseof
thedropletphase.First SANSstudiesshoweddifferencesto theweaklyefficiency-boostingpolymers.

A-74 SANSStudy of Structural Evolution in NIPA/SA Gel on Dehydration
M. Sugiyama
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, M. Annaka
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, Y. Maeda
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Departmentof Physics,GraduateSchoolof Science,KyushuUniversity, 6-10-1Hakozaki,Higashi-ku,Fukuoka812-8581Japan�
Departmentof MaterialsTechnology, Facultyof Engineering,ChibaUniversity, 1-33Yayoi-cho,Inage-ku,Chiba263-8522,Japan�
KansaiGaidaiUniversity, Hirakata,Osaka,573-1001,Japan�
Instituteof EnvironmentalSystems,Facultyof Engineering,KyushuUniversity, 6-10-1Hakozaki,Higashi-ku,Fukuoka812-8581Japan

Gels which have hydrophobicand hydrophilic basesin a network show interestingbehaviors, suchas the volume phasetransition(Tc). N-
isopropylacrylamide/sodiumacrylate(NIPA/SA) gel belongsto this kind, in which NIPA-baseis hydrophobicandSA-baseis hydrophilicabove
Tc .Recently, occurrenceof a microphaseseparationin the dehydratedNIPA/SA gel was observed by a small-anglex-ray scattering(SAXS)
experiment. To understandthe mechanismof the microphaseseparation,it is necessaryto investigateevolution of water distribution in the
NIPA/SA gelduringthedehydrationprocess.Therefore,theauthorsconductedasmall-angleneutronscatteringexperimentwith decreasingwater
contentof thegel,in whichtheSANSprofileevolutedwith threestages:in thebeginningtheintensityaroundI =0Å J � increased,thenabroadpeak
aroundI =0.02Å J � emergedandbecameintense,however, the trendswitchedto decreaseat the laststage.This resultindicatesinhomogeneous
waterevaporationthroughthedifferenthydrophilicitybetweenNIPA- andSA-bases.

A-75 SANSAanalysisof AqueousIonic Perfluorpolyether Micelles
C.M.C.Gambi
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, A. Chittofrati
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Dept.ofPhysics,Universityof FlorenceandI.N.F.M., v. Sansone1,50019SestoFiorentino,Firenze,Italy.�
Dept.ofPhysics,Universityof MessinaandI.N.F.M., SalitaSperone31,98010S.Agata,Messina,Italy.�
AusimontS.P.A., R andD Center, Colloid Laboratory, vl. Lombardia20,20021Bollate,Milano, Italy.�
Dept.ofChemistry, Universityof FlorenceandC.S.G.I.,V. G.Capponi9, 50121Firenze,Italy.�
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Thebehaviour of aqueousionic perfluoropolyethermicelleswasinvestigatedby SANS.Thesurfactantmoleculeis composedof a fluorinatedtail
of chemicalformulaCl-(C� F	 O)> -(C� F� O)K -(CF� O)L -CF� - (wheren MNM m andq closeto zero)anda carboxylateheadgroupwith ammonium
or potassiumcounterion.The role of concentrationandtemperaturearestudied.SANS datawereanalysedassuminga two-shellmodelfor the
micellarform factor. Thestructurefactoris theresultof a screenedCoulombrepulsionin additionto hard- sphererepulsion.

A-76 Conformation of Cyclic and Linear Poly(Dimethylsiloxane)in the Melt: a Small Angle Neutron ScatteringStudy
S.Gagliardi
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, A. J.Semlyen
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, A. Dagger
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Heriot-WattUniversity, Edinburgh,UK�
Universityof York, York, UK

Despitethewide rangeof experimentaldataavailablefor cyclic polymersin dilute solution,thestaticanddynamicpropertiesof ring polymersin
themelt remainlargely unexplored. To date,no experimentalstudyof the radiusof gyrationof rings in bulk hasbeenreported.Ring polymers
differ considerablyfrom linearchains,asthey cannotinterpenetrateastheir linearcounterpart.It hasbeensuggestedthatdueto thepresenceof
topologicalconstraints,ringsin themelt maybemorecompactthanGaussianchains.We reportSANSmeasurementsof cyclic andlinearPDMS
in themelt. We show that thecyclic chainsarepartially collapsedanddo not follow Gaussianstatistics.We find thatRgO N

��P
�
, a resultrecently

confirmedby computersimulations.

A-77 Small-AngleNeutron Scattering Study on the AqueousMixtur esof Short-Arm Fullerene-basedStar Ionomers and SodiumDode-
cyl Sulfate
T.-L. Lin

�
, Y. Hu

�
, U. Jeng

�
, T.-S.Chang

�
, T. Canteenwala

�
, L.-Y. Chiang

�
, D. L. Ho

�
, C. C. Han

�
,�

Departmentof EngineeringandSystemScience,NationalTsing-HuaUniversity, Hsinchu30043,Taiwan�
Centerfor CondensedMatterSciences,NationalTaiwanUniversity, Taipei10617,Taiwan�
NationalInstituteof StandardsandTechnology, Gaithersburg, MD 02899,USA

The synthesizedwatersolublefullerene-derivativesC	�Q [(CH � ) � SO� Na]	 (FC4S)andC	�Q [CO(CH� ) � O(CH� ) � SO� Na]	 (FC10S)have potential
biomedicalapplicationssuchasfreeradicalscavengingor antioxidant-action.In ourpreviousstudies,usingSANSandSAXS,wefoundthatFC4S
formedglobular aggregatesin aqueoussolutionsandFC10Sform rod-like aggregates[1]. Theseaggregateshave porousstructuresthatmight be
ableto adsorbothermolecules.By usingSANSandSAXS,theFC10SandSDScomplex aggregateswerefoundto haveacylinder-likeshape.It is
foundthatthereis a saturationlimit of thenumberof SDSmoleculesthatcanbeadsorbedinto theaggregatesof FC10Sandtheratio of adsorbed
SDSto FC10Sis about0.7 to 1. In this paperwe will reportour small-angleneutronscatteringstudieson themixturesof FC4SandSDS.Our
preliminaryanalysisshowedthattheadditionof SDShaslittle effect on thestructureof FC4Sandsomeof theaddedSDSwereadsorbedinto the
FC4Saggregate.[1] U. Jeng,T.-L. Lin, C.-S.Tsao,C.-H. Lee,L.Y. Wang,L.Y. Chiang,C.C.Han,J.Phys.Chem.B 103(1999)1059.

A-78 SANSStructural Characterization of Fullerenol-DerivedStar Polymers in Solutions
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Departmentof EngineeringandSystemScience,NationalTsing-HuaUniversity, Hsinchu30043,Taiwan�
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NationalInstituteof StandardsandTechnology, Gaithersburg, MD 02899,USA

We have studiedtheconformationof fullerenol-derivedstarpolymersin two organicsolutionsusingsmallangleneutronscattering(SANS).The
SANS resultsindicatethat the six poly(urethane-ether)(PU) armschemicallybondedon the fullerenol (C	�Q (OH) �R� ) of the starpolymerhave a
Gaussianchainbehavior in Toluene,whereasthesearmsexhibit anexcludevolumeeffect in dimethylformamide(DMF) solutions.Concentration
(0.04- 4 wt%) andtemperatureeffects(10-70

�
C) on themorphologyof thestarpolymerarealsostudied.Weusea scatteringmodelto extractthe

radiusof gyrationRg valuesandthepersistentlengthof thestarpolymersfrom theSANSdata.Thetemperature-sensitive Rg valuesobtainedare
comparedto thefully stretchedlengthof thePUarms, � 200Å , andthelineardimensionof thePU arms,� 120Å , in fullerenolcross-linkedPU
films.



56 PosterSessionA

A-79 CompositesReinforcementby Rods.A SASStudy.
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Themechanicalpropertiesof compositesaregovernedby size,shapeanddispersiondegreeof thesesocalledreinforcingparticles.Amongthem
polymericfillers basedon thermodynamicallydrivenmicrophaseseparationof blocksof segmentsoffer theopportunityto studya modelsystem
for thecaseof rodlikefiller particles.A PBPSPBblockcopolymerwaschosenandSASmeasurementscarriedoutbothwith x-raysandneutrons,in
orderto characterizeseparatelythehardphaseandthecrosslinkedPBmatrix. ThelatterhasbeenmodeledthroughtheHeinrich-Straubeapproach.
Thepropertiesof thematerialwill dependstronglyon theway how stressis carriedandtransferredbetweenthesoft matrix andhardfibers. The
failureof thestrainamplificationconceptandthechangeof topologicalcontributionsto thefreeenergy andscatteringfactorhave to beaddressed.
For this thecompositeshows similarity to a two-network system,i.e. interpenetratingrubberandrodlike filler network.

A-80 Silica Filled Elastomers: Polymer Chain and filler Characteriztion by a SANS-SAXSApproach.
A. Botti
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Universiẗat Halle,FB Physik,06099Halle,Germany

We studiedcompositesmadeup of commerciallyinterstingfillers basedon Silica particlesanda blendof protonatedanddeuteratedpolyisoprene
(PI).We variedthefiller volumefractionandtheappliedstrain.For thefirst time theextractionof theSANSscatteringfunctionof thepolymeric
phasein both the undeformedanddeformedstatehasbeenperformed,for a threecomponentsystemin absenceof compositionmatching.A
parallelSAXS study provided information, not accessibleto neutrons,on the filler structure.TheKobersteinapproachwas usedandmodified
for thestructuralfitting of theunlabeledanaloguewith Beaucagefunctions.Thesilica filled rubbershows a responseto mechanicalstrainin the
senseof thecommonlyacceptedlawsof thehydrodynamicreinforcement.Differently, themicroscopicalcharacterizationof thesinglechainunder
deformation,in theframeof theHeinrich-Straubemodel,suggestsasubstantialindependenceof thereinforcingfactoron thevolumefraction.

A-81 A Structural Study of Lamellar PhasesFormed by NucleosideFunctionalizedLipids
P. Baglioni
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Departmentof Chemistry, Universityof Florence,via G. Capponi9, I-50121Florence,Italy.�
Hahn-Meitner-Institut Berlin Glienicker Straße100D-14109Berlin.

Bilayerstacksformedof di-palmitoyl-phosphatydil-Adenosine(DPP-Adenosine),DPP-Uridineandtheir1:1mixturewereinvestigatedafterequi-
libration in a 98%relative humidity atmosphere,with anexternalcontrastvariation(1:0, 1:1, 0:1 H � 0:D� O atmosphere),andof the temperature.
A surprisinglydifferentbehavior hasbeenfoundfor theAdenosineandtheUridinederivative at 40

�
C, despitetheapparentvery similar chemical

composition.While for DPP-Adenosinethe spectrumcanbe accounted(in analogyto DPPC)for by a lamellarphasewith a smecticperiodof
about60Å, DPP-Uridinedisplaysanotsostraightforwardbehavior, thatwehavetentatively ascribedto coexistinghexagonalandlamellarphases.
In the1:1 mixturethelamellarmesophaseof DPP-Adenosineis retained,while thecontribution of thesupposedhexagonalphaseof DPP-Uridine
appearsnotrelevant. It shouldbestressedthatthisbehavior is not ideal,andcanbeconsideredasanindicationof specificinteractionstakingplace
betweenpolarheads,duringtherecognitionprocess.

A-82 SANSstudy of thr ee-layer micellar particles
J.Plestil
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Instituteof MacromolecularChemistry, Heyrovsky Sq.2,16206 Prague,CzechRepublic�
FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia�
Institut Laue-Langevin, 38042Grenoble,France

Three-layernanoparticlespreparedby polymerizationof methyl methacrylatemonomerin micellar aqueoussolutionsof polystyrene-block-
poly(methacrylicacid) and poly(methyl methacrylate)-block-poly(methacrylicacid) were studiedusing small-angleneutronscattering. The
resultingpolymerforms a layer on the coresurfaceof the original micelles. SANS curveswerefitted usinga modelof coatedcoresof spher-
ical or ellipsoidalshape.The particlesize(for the presentedexamples,20 - 50 nm in diameter)canbe finely tunedby variationof monomer
concentration.Time-resolvedSANSexperimentswerecarriedout to describegrowth of theparticlesduringpolymerization.
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A-83 Polarized neutron study of the magneticmesostructure in S!T-U � JWVYXNZ2V
[ � J]\Y^`_�\ .

G.P. Gordeev
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, L.A. Axelrod
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, V.N. Zabenkin
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, V. Wagner

�
�

Petersburg NuclearPhysicsInstitute,188300,Gatchina,Russia�
PhysikalishTechnischeBundesanstalt,D-38116,Braunschweig,Germany

Thelow temperaturemagneticbehaviour of dilutealloys S!T-U � J]VYXNZ2V
[ � JW\/^a_�\ (y=0; 0.05)wasstudiedby 3-dimensionalneutrondepolarization

analysis(neutronwave length Bb�dce3f021 and0.23nm) andsmall angleneutronscatteringBb�dce3 g nm. Alloys with differentFe-concentration
(x=0.0035,0.016)wereinvestigatedin orderto studytheinfluenceof flustrationon themagnetizationbehaviour in thetemperaturerangebetween
2K and50K andin magneticfields up to 40 A/cm. The temperaturedependenceof the meanmagnetizationdiffers from that of both a simple
ferromagnetanda re-entrantspin glass. A very complicatedbehaviour of depolarizationwasobservedin alondthe magnetizing/demagnetizing
loops.This indecatesdrasticchangesin themagneticstructureona mesoscopiclengthscaleanda breakdown of FM orderwith temperature.

A-84 Magnetic Studiesin MesoscopicLength Scale
S.M. Yusuf

�
,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India
Neutrondepolarizationtechnique,a powerful probefor carryingout magneticstudiesin themesoscopiclengthscale,hasbeenusedextensively
by us at Trombay[1] on a variety of magneticsystemsincluding ferrites, intermetallicsandCMR-perovskites. Our findings have shown the
necessityandusefulnessof sucha mesoscopicprobein orderto bridgethe gap(andhenceto resolve the discrepancies)betweenthe resultsin
macroscopicandmicroscopiclengthscales[2]. [1] S.M. Yusufet al.,Pramana-J.Phys.47(1996)171;NeutronNews 8(1997)12.[2] S.M.Yusufet
al.,J.Phys.:Condens.Matt. 7(1995)5891;S.M. Yusufet al.,Phys.Rev.B 53(1996)28; S.M.Yusufet al.,SolidStateCommun.101(1997)145;S.M.
Yusufet al., J.Magn.Magn.Mater.166(1997)349;S.M. Yusufetal.,Phys.Rev. B 62(2000)1118.

A-85 Local Susceptibility and Anisotropic Magnetization Parametersin Polarized Neutron Diffraction
A. Gukasov
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LaboratoireLéonBrillouin, CEA, Gif surYvette,91191,France
Polarizedneutrondiffractionprovidesinformationaboutthemagnetizationdensityof eachindividualcrystallographicsite.In thepresentpaperthe
roleof localsusceptibilitytensoraccountingfor themagneticresponseof anatomin theexternalmagneticfield will bediscussed.Thesymmetryof
this tensoris very similar to thoseof thetensorUij describingthethermalmotionof atoms.By analogywith theatomicdisplacementparameters
(ADP) the anisotropicmagnetizationparameters(AMPs) canbe introduced.The six independentanisotropicmagnetizationparameterscanbe
refinedfrom theflipping ratiosandvisualizedin threedimensionsas”magneticellipsoids”in a way similar to ”thermalellipsoids”. In thecaseof
small local anisotropy the”magneticellipsoids”canbedescribedassphereswith thediameterproportionalto theinducedmagnetization.In other
cases”anomalous”(elongatedor flattened)ellipsoidswill occur. Differentexamplesof ”anomalous”magneticellipsoidswill bepresented.

A-86 Neutron Polarization AnalysisStudiesof Magnetic And Nuclear Short RangeOrder In h -Mn Alloys
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While themagneticgroundstateof h -Mn is a quantumspin-liquid, � SRmeasurementsdemonstratethat h -(Mn � JWV Al V ) exhibits spin-glassorder
at low temperaturesfor x M 0.09,suggestingthat thesubstitutionof Al into h -Mn dampsthespinfluctuationsin thesystem,andlocalizestheMn
moments.Magnetisationdatataken on h -Mn � JWV CoV and h -Mn � JWV In V alsoshow evidenceof moment-localization.Using full XYZ neutron
polarizationanalysis,we have isolatedthenuclearandmagneticdiffusescatteringunambiguously, enablingthestudyof theinterplaybetweenthe
magneticandatomicdisorderin the lattice. For Al andIn dopedalloys, we find that themagneticcorrelationsareof muchshorterrangein the
spin-glassregion thanin thespin-liquidregion, indicatingthattherelief of magneticgeometricalfrustrationis lessimportantin thedetermination
of themagneticpropertiesof thesealloys thantheintroductionof chemicaldisorderin thelattice.

A-87 Neutron depolarization in magneticfluids during magnetizing/demagnetizingcycles
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Themagnetizationbehaviour of ferrofluids(FF)alongamagnetizing/demagnetizingloopwasstudiedby 3-dimensionalpolarizationanalysisof the
neutronbeamtransmittedthroughthesample.Theexperimentaimedto studytheFFstructurewhich thenanoparticlesformedunderinfluenceof a
smallmagneticfield (significantlysmallerthanthesaturationfield). Althroughahysteresisof themeanmagnetizationis notobserved,ahysteresis
in thedepolarizationoccursandit getsstrongerasthe nanoparticleconcentrationis increased.Whenthe appliedfield is changedstepwise,the
depolarizationbehaviour dependsstronglyon thestepvalue.A modelfor theFF magneticstructureis proposedanddiscussed.

A-88 High PressureMagnetic PhaseDiagram of CePStudied by Neutron Diffraction
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Departmentof Physics,Tokyo MetropolitanUniversity,1-1Minami-osawa,Hachioji-shi,Tokyo 192-0397,Japan�
A. S.R. C., JapanAtomic Energy ResearchInstitute,Ibaraki319-1195,Japan

The reportedmagneticphasediagramof the low carriersystem,CePunderpressuresup to 5.6 GPa shows interestingfeaturesof this system.
However, therearestill several unknown regions in the reportedphasediagram,which demandfurther study. The presentwork is devoted to
fill out this gapalongwith the investigationof magneticphaseup to the highestorderingpressure.Sapphire-anvil cell wasusedfor generating
thepressurewith a very small sample( � 0.017mm

�
, CeP#2).Theexperimentswerecarriedout at TAS-1 of JRR-3Mreactorin JAERI, Japan.

Underthepressureof 2.05GPa a magneticstructureconsistingof i ,i , j ,j stackingof ferromagnetic(001)planeswasfoundbelow 43 K. At 2.57
GPa,ananti-ferromagneticphase(k=1/3)wasobservedto exist between31.7and45 K, anda ferromagneticphasewasalsofoundbelow 31.7K.
Experimentwith 3.2GPashows ferromagneticphasebelow 51K. Furtherexperimentwith higherpressurewill beperformedsoon.
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A-89 Magnetic P-T PhaseDiagram and Magnetic Structur esof CeSb
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We have performedneutrondiffractionexperimentson CeSbup to 4.6 GPa in orderto investigatethemagneticorderabove about2 GPa where
thepressure-inducedhugepeakof theelectricalresistivity appearsbelow about60 K. Theresultsclearlyshow thattheenormousenhancementof
theresistivity, shifting to highertemperaturewith increasingpressure,is accompaniedby the type-I antiferromagneticorderof k @ stateCe ions.
Furthermore,thedevelopmentof type-IA antiferromagneticorderbelow about33 K leadsto therapiddecreaseof theresistivity. We alsopresent
thenew P-Tphasediagramof CeSb,whichsolvesthediscrepancy betweenthereportedphasediagramby previousneutrondiffractionexperiments
andthatby theresistivity measurements.

A-90 Neutron diffraction study of the U(Pd � J]V FeV ) � Ge� magneticstructur eunder high pressure
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�
, E.V. Pomyakushina

�
, V.Yu. Pomyakushin

�
, A.V. Gribanov

�
, L. Keller

�
,�
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Magneticstructureof U(Pd� JWV FeV ) � Ge� at low temperatureis stronglydependson Fedopinglevel x. At x l 0.015low temperaturestructureis
longitudinalspin-densitywawe (LSDW), but at x M 0.015thestructurechangesto simpleAF. Theoreticalpredictionsmaintainsthatthis transition
is connectedwith a changingof unit cell volumedueto Fe doping. This work presentsresultsof low temperaturemagnetictransitionsstudies
underhighpressureat differentfixedFedopinglevel.

A-91 Neutron diffraction studiesof the antiferr omagneticZnCr � Se� and Cu Q;m � In Q;m � Cr � S� under pressure
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Institutefor High PressurePhysicsRAS,142190,Troitsk,Moscow region,�
PaulSherrerinstitute,LNS,CH-5232Villigen PSI,Switzerland�
LaboratoireLeonBrillouin, CEA-CNRS,CEA/Saclay, 91191Gif surYvette,�
RussianResearchCenter”K urchatov Institute”,123182Moscow,Russia�
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Theneutrondiffractionstudiesunderpressureof thespinelsZnCr� Se� (up to 56kbar)andCuQ;m � In Q;m � Cr� S� (up to 10kbar)at temperatures1.5-300K
have beenconducted.In theZnCr� Se� underthepressureof up to 56kbar, thesimplespiralmagneticstructureis preservedbut theperiodof the
spiralchangesfrom Ls= 22Å(P=0kbar)to 15Å(56kbar).TheT n risesandchangeswith thevelocity DN/ DP 1grade/kbar. Themagneticmoment
of Cr

�o�
decreasesunderpressureandthis valuechangesfrom 2.87(0.27)at P=0kbarto 2.26(0.29)�<p at P=15kbar. The extrapolationLs=f(P)

shows thattheperiodmaybeequalto thelatticeparameterof + 10Å, andk=[00m] of themagneticspiralstructuremaybe[001] at thepressure75
kbar(T=1.5K).Theinvestigationof theCuQ;m � In Q;m � Cr� S� (Sp.gr. F43m)underpressureup to 10kbarshowedthatT n increasesfrom 39K(P=0)to
49K (P=10kbar).Themagneticstructureremainscollinearantiferromagnetic( k= [001]) anddoesnotchangeunderpressure.

A-92 Complexmagneticphasediagram of TmCu �
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TheorthorhombicintermetalliccompoundTmCu� ordersantiferromagnetically(AF) below qrns�`5e3 1 K. Bulk studiesindicatecomplex magnetic
phasediagram(MPG) in fields along t -axis. Neutrondiffraction on singlecrystalof TmCu� confirmedthe complexity of MPG. Four different
AF phaseswereobserved below q n in zeromagneticfield, the ground-stateAF1 correspondsto the squared-upAF structurewith propagation
vector u � = (5/8 0 0) andmg. unit cell 8

� �'tv�w: . Four ferrimagneticphaseswerefound in Cxlyc43 1 T parallelto the t -axisandfield-induced
ferromagneticphaseexistsin higherfields.Theindividual phaseswereidentifiedandMPGalongthe t -axisis presented.

A-93 Pressure-inducedchangeof magneticorder in Tb � JWV Y V NiAl and TbNi � JWV Cu V Al
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We have studiedtheinfluenceof hydrostaticpressureon a transitionfrom antiferromagnetic(afm.) to ferromagnetic(fm.) orderthatoccursin the
intermetallicseriesTb � J]V Y V NiAl andTbNi � JWV CuV Al betweenzw�yc and z'�yce3f0 , usingneutronpowderdiffraction. TheCurie temperatureis
qr{|�s6~} K. TheternarycompoundTbNiAl showsafm. order. A critical valueof z existsin bothserieswherebothfm. andafm. typesof domains
coexist in parallel. We have alreadyestablishedearlierthatapplyinghydostaticpressureshifts thebalancebetweenthe two typesof domainsto
favourafm. ones.New resultswill bepresentedwhichsuggestthatthetransitionis actuallymorecomplicatedthanpreviouslyassumed:Increasing
thepressurestepwisein thecompoundTbQ;m � ? Y Q;m Q�� NiAl, first fm. domainsgrow, but above �)� � kbarmagneticordergraduallychangesto afm.
At ���a} kbarthetransitionis completed:no fm. domainsaredetectedat this pressure.

A-94 Field inducedphasetransition in a type III fcc - antiferr omagnet
M. Meschke

�
, K. Siemensmeyer

�
, ,�

HahnMeitnerInstitut,Berlin
In thefcc symmetrythetypeIII structureis stableonly whenboththeJN andJNN interactionareantiferromagnetic.This situationis realisedin
K2IrCl6 which ordersat 3.1 K andis very closeto thenearestneighbourHeisenberg casewith S=1/2. We have investigatedthefield dependent
orderingandfind in B=5T a phasetransitionfrom the typeIII orderingto a multiple q - structure.Theneutronpolarisationanalysisdataon the
field inducedstructuresuggestthathigherorderinteractionsarethereasonfor theobservedphasetransition.Therelevanceof sucha contribution
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is justifiedby quantumfluctuationsexpecteddueto the frustrationof thefcc latticefor antiferromagneticorderandweaknext nearestneighbour
interaction.

A-95 Magnetic order in the fcc - symmetry: Phasediagram and structur eof ReB12
I. Batko

�
, K. Flachbart
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, A. Kohout
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, M. Meschke
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, Y. Paderno
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, N. Shitsevalova
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, K. Siemensmeyer
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HahnMeitnerInstitut,Berlin�
Instituteof ExperimentalPhysics,Slovak Academyof Sciences,Kosice�
Instituefor Problemsof MaterialsScience,Kiew

The rareearthborides(Re=Tm,Er, Ho,...) with the chemicalformula ReB12aremetalswhich crystallisein the fcc symmetry. The electron
mediatedRKKY interactioncanbe describedby the free electronapproximation.The strengthof the dipolar interactionis comparableto the
RKKY interaction,but theratioof bothinteractionsvariesover theseriesof Re=Tm,Er, Ho. Our investigationshows thatthecompoundsTmB12
andErB12 have a simplephasediagram. In HoB12 the dipolar interactionis lessrelevant comparedto the RKKY interaction. There,a more
complex phasediagramis found in appliedfield andneutrondiffraction revealsunconventionalantiferromagneticorderat q=(2/3,1/3, 1/3) and
(0, 2/3,2/3). Theresultsarecomparableto thenuclearorderingof Cu andAg andthefirst principletheoriesdevelopedfor magneticorderin the
frustratedfcc symmetry.

A-96 Structur egenesisand magneticordering in compoundsof the q��]�� � �<� � type
B.R. Gadjiev

�
,�

FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,141980,Dubna,Moscow District, Russia
It is shown in a phenomenologicalapproachthatthesymmetryspacegroup �~6(�)�)� of theparamagneticphasein compoundsof the q7�W�� � ��� �
typearisesasa resultof a structuralphasetransitionfrom a close-packed paraphasewith spacegroup �~�)%(� . It is foundthat therealmagnetic
orderingin compoundsof the q7�W�� � �<� � type is describedby transitionparametersbelongingon a a singledirection, alongthe line joining the
pointsof maximumsymmetryin theBrillouin zoneof the �~6Y�
���)� group.It is shown thatthevariationof themodulusof thewave vectorarea
consequenceof a changein thedopantconcentration.Thespatialdependenceof theorderparameterin theincommensuratephasesis obtainedfor
thecorrespondinguniversalityclasses.

A-97 A two phasemagneticstructur eof DySi�
I.S.SEMITELOU

�
,�

DemocritusUniversityof Thrace,ElectricalandComputerEngineeringDepartment,PhysicsLaboratory, 67100Xanthi,Greece
Neutrondiffraction performedon the polycrystallinebinary DySi� had shown that, at room temperaturethe crystal structurecan be equally
describedby adoptingeitherthe orthorhombicImma systemwith the Dy occupying the 4e site andSi the 8h site,or the lower symmetryPnc2
systemwith bothrareearthandthesilicononthe4csite.At 2K theantiferromagneticnatureof thecompoundis confirmed.Two distinctmagnetic
phasesareassumedin interpretingthemagneticstructurewith propagationvectors:thecommensurateandthewith orderedmagneticmoments
alongthe c-axisandwith and,respectively. The spin configurationsarediscussedin termsof magneticexchangeinteractionsandcrystalfield
effects. [1] K. Sekizawa K. Yasukochi, J.Phys.Soc. Japan21, 274(1966)[2] K. Sekizawa , J.Phys.Soc. Japan21, 1137(1966)[3] J. PierreE.
SaiudD. FrachonJ.LessCommonMetalsvol.139,no2p321-9

A-98 Pulsed-neutron diffraction studiesof two-dimensionalmagneticordering in DyRu � Si �
S.Kawano
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, M. Takahashi
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, T. Kosugi
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ResearchReactorInstitute,Kyoto University, Kumatori,Sennan,Osaka590-0494,Japan�
Instituteof MaterialsScience,Universityof Tsukuba,Ibaraki305-8573,Japan�
Facultyof Science,YamaguchiUniversity, Yamaguchi753-5678,Japan�
GraduateSchoolof HumanandEnvironmentalStudies,Kyoto University, Kyoto 606-8501,Japan

We have investigatedmagneticorderingsof DyRu� Si � by pulsed-neutrondiffraction. Below T n =29.3K the magneticorderingis confirmedto
beone-dimensionalwith Q=(2/90 0). However, below T E =3.5K a numberof magneticsatelliteshave beenobservednot only on high-symmetry
lines,but alsoon low-symmetrylineswith thefundamentalmodulationof Q=(2/90 0) andits oddharmonicsin thea� -b� reciprocalplane.These
magneticsatellitesshow that in this region the magneticstructureis not one-dimensionalaspreviously reported,but describedby a modelof
two-dimensionalmagneticorderingwith a 18a� 18a� c magneticunit cell, whichcontainstwo non-magneticDy ions.

A-99 Magnetic structur esof somestrongly correlatedelectron Ce-Ni-Gesystems
L. Durivault

��� �
, F. Bouŕee

�
, B. Chevalier

�
, G. André

�
, F. Weill

�
, J.Etourneau

�
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ICMCB (CNRS-Universit́eBordeauxI), 87Av duDr A Schweitzer, F-33608Pessac�
LLB (CEA-CNRS),CEA/Saclay, F-91191Gif-sur-Yvette

Magneticmeasurements(MM) and neutronpowder diffraction (NPD) have beenusedon intermetallicsin the Ce-Ni-Gesystem,to establish
correlationsbetweenchemicalcomposition,crystalstructure[1], magneticpropertiesandceriumvalencestate.MM [2, 3] show thatCeV Ni \ Ge�
richer in Ge areantiferromagnetic.From NPD Ce� Ni � Ge? [4] andCe��� i � Ge� magneticstructuresarecollinear, with orderedM {$� magnetic
momentsat 1.4K equalto 0/3 g/.eS � [ � p and ce3 6�SA0 [ � p respectively. CeNiGe� magneticstructurehasboth commensurateand incommensurate
magneticcomponents,with M {$��+ 1��p . Thesemagneticstructureswill be analysedin connectionwith crystal structuresandCe-Ni, Ce-Ge
hybridizations.[1] P Salamakhaet al, JAC 236(1996)206-211;[2] B Chevalier et al, JMMM 196-197(1999)880-882;J MaterChem9 (1999)
1789-1792;[3] Z Hossainetal, PhysRev B 62(2000)8950-8953;[4] L Durivault et al, JMMM (2001).
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A-100 Magnetic structur esof RPd � Ge
M. Kolenda

�
, M. Balanda

�
, M. Hofmann
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, B. Penc

�
, A. Szytula
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Instituteof Physics,JagiellonianUniversity, 30-059Krakow, Poland�
Instituteof NuclearPhysics,31-342Krakow, Poland�
BENSC,Hahn-MeitnerInstitute,D-14109Berlin, Germany

Crystalandmagneticstructuresof RPd� Ge (R=Tb-Er)compoundsaredeterminedon the basisof neutrondiffraction data. All the compounds
areantiferromagnets.The Neel temperaturesare19K, 12.5K, 4.4K and3K for thecompoundswith Tb, Dy, Ho andEr respectively. TbPd� Ge
andDyPd� Ge undergo a further phasetransitionin the orderedstateandat 1.5K they exhibit a collinearmagneticstructuredescribedby the
propagationvector � =(0,0,1/2).With increasingtemperaturethestructurechangesinto a sine-wave modulatedone(at 10K and5K for R=Tband
Dy, respectively). HoPd� Gehasa sine-wave modulatedstructureandErPd� Geis a collinearantiferromagnetat 1.5K. In bothcasesthemagnetic
momentsareparallelto thec-axis.

A-101 Magnetic Structur esof HoAuGe and ErAuGe
S.Baran

�
, M. Hofmann

�
, G. Lampert
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, N. Stüsser

�
, A. Szytula

�
, D. Többens
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, P. Smeibidl
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, S.Kausche
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Instituteof Physics,JagellonianUniversity, Reymonta4, 30-059Krakow, Poland�
Berlin NeutronScatteringCenter, Hahn-MeitnerInstitut,Berlin-Wannsee,Germany

The magneticstructuresof HoAuGe and ErAuGe, both crystallizing in the hexagonalLiGeGa-typestructure,have beeninvestigatedby high
resolutionneutrondiffractometryin thetemperaturerangebetween1.5and7.7K. For ErAuGeadditionallow temperaturediffractionexperiment
have beenperformedbetween40 mK and1.4 K. Both compoundsorderantiferromagneticallyat low temperatures.The magneticstructureof
HoAuGeis describedby the propagationvectork=[1/2,0,0]. The low temperaturediffraction patternof ErAuGeis similar to that obtainedfor
HoAuGe,however, somemagneticreflectionsof ErAuGeshow a significantbroadening.This broadeningis dueto the magneticdomainsize
effect. Closeto theNeel temperaturesincommensuratemagneticstructuresappear. Thesestructurescanbedescribedby thepropagationvector
k=[0.4461(5),0,0]at4.5K for HoAuGeandk=[0.4185(40),0,0]at3.0K for ErAuGe.

A-102 The structur eof ferr ofluids in the vicinity of the silicon-ferrofluid interface
A. Vorobiev
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, G. Gordeev
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, J.Major

�
, B. Toperverg
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, H. Dosch

�
,�

Max-Plank-Institutfür Metallforschung,Heisenbergstr. 1,D-70569Stuttgart,Germany�
Petersburg NuclearPhysicsInstitute,188350Gatchina,St. Petersburg, Russia�
ForschungszentrumJülich, IFF, D-52425Jülich, Germany

Specularreflectivity andoff-specularscatteringexperimentshave beenperformedon the interfaceof a flat silicon single crystalandcolloidal
solutionsof ferromagneticnanoparticles(ferrofluid, FF) at several appliedmagneticfields with polarizedandunpolarizedneutrons. The data
provide us with informationover the nuclearandmagneticstructureof the FF in the vicinity of the interface,i.e. the depthdependenceof the
scatteringlengthdensityaswell asthelateralcorrelations,andmayrevealthepreviously assumedmagnetic-fieldinducedreorganizationof theFF
particles.

A-103 Magnetic Phasesin La � J]V Y V Mn � Si � - High ResolutionDiffraction
S.J.Kennedy

�
, T. Kamiyama

�
, K. Oikawa

�
, S.J.Campbell

�
, M. Hofmann

�
,�

NeutronScatteringGroup,AustralianNuclearScienceandTechnologyOrganisation,Menai,NSW2234,Australia�
NeutronScienceLaboratory, High Energy AcceleratorResearchOrganisation(KEK), Tsukuba-shi,Ibaraki-ken,Japan�
Schoolof Physics,UniversityCollege,UNSW, ADFA, ACT 2600,Australia�
RutherfordAppletonLaboratory, ISIS,Chilton,DIDCOT, OX11 0QX, UK

La � JWV Y V Mn � Si� with z��dc43 � presentsa critical concentrationbetweenferromagneticLaMn� Si � andantiferromagneticYMn � Si� , exhibiting
magneticinstabilitieswith temperatureandcompositionthat aredependenton the ferromagneticandantiferromagneticcontributions. We have
recentlyshown that themixedmagneticregion correspondsto a two-phasestructure[1], however accuratedeterminationof thecrystallographic
distinction betweenthesephaseswas restrictedby the mediumresolutiondiffractometer. Here we presenta high resolutionneutronpowder
diffractionstudy(SIRIUSdiffractometer, KEK) in which thesestructuraldifferencesareresolvedfor thefirst time. [1] M Hofmann,SJ Campbell
andSJ Kennedy, J Phys:CondensMatter, 12 (2000)3241

A-104 Antiferr omagneticordering and magneticstructur eof the layered cerium carbide halides,Ce� C � X � (X=Br,I)
B. J.Gibson

�
, K. Ahn
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, R. K. Kremer

�
, A. Simon

�
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Max-Planck-Institutfür Festk̈orperforschung,Heisenbergstr. 1, 70569Stuttgart,Germany
ThecompoundsCe� C� X � (X=Br,I) crystallizewith a layeredstructureconsistingof aclose-packedarrangementof X-Ce-Ce-Xslabs.C� unitsare
locatedwithin Ce	 octahedralinterstices.Dependingon thestackingsequencethereexist two phases(1s-and3s-stackingvariants).Powdermag-
neticsusceptibilitymeasurementsshow antiferromagneticorderingbelow 13 K for Ce� C� Br � and15K for Ce� C� I � . Wehave performedneutron
powderdiffractionexperimentson the two samples,Ce� C� X � (X=Br,I). FromtheRietveld refinementof the low temperaturediffractogramswe
derive themagneticstructuresof Ce� C� X � which canbeindexedby a propagationvector ���yS!ce�oc4��02� � [ .
A-105 The magneticstructur eof the neodymium carbide halides,Nd � C � X � (X=Br,I)
K. Ahn

�
, B. J.Gibson

�
, B. Ouladdiaf
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, R. K. Kremer
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, A. Simon
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Max-Planck-Institutfür Festk̈orperforschung,Heisenbergstr. 1, 70569Stuttgart�
InstituteLaue-Langevin, Ave. desMartyrs,B.P. 156,F-38042,Grenoble,France

Nd� C� Br � andNd� C� I � arebothcongenersof agroupof isotypiccompounds,RE� C� X � (RE= rare-earth; X = halogen).Thesecompoundscrys-
tallize aslayeredstructuresconsistingof close-packedarrangementsof X-RE-RE-X slabs,with C� dimerscenteringthedistortedRE	 octahedra.
Magneticsusceptibilitymeaurementsindicateantiferromagneticorderingbelow 12K for thebromideandbelow 30K for theiodide.Basedonthe
Rietveldrefinementof thelow temperaturepowderpatternof Nd� C� I � , themagneticreflectionscanbeindexedassumingidenticalcrystallographic
andmagneticunit cells (k = [0,0,0]). Thefinal Rietveld refinementsreveal that theNd magneticmomentslie entirelywithin theac-planewith a
magnitudeof 3.4(1) ��p , andarearrangedparallelacrosstheC-Cdimers.Thedetailedmagneticstructureandthemagneticpropertiesof thesenew
Nd compoundswill bediscussed.
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A-106 Crystal and magneticstructur e of the two-dimensionalcoordination polymers CoCl2(bpy-d8) and NiCl2(bpy-d8) (bpy-d8 = 4,4’
-bipyridine-d8)
R. Feyerherm

�
, A. Loose

�
, M. A. Lawandy

�
, J.Li

�
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Hahn-Meitner-Institute,14109Berlin, Germany�
Departmentof Chemistry, RutgersUniversity, Camden,New Jersey 08102,USA

Neutrondiffractionstudiesof deuteratedpolycrystallinesamplesof thetwo-dimensionalcoordinationpolymersCoCl2(bpy-d8)andNiCl2(bpy-d8)
(bpy-d8= 4,4’ -bipyridine-d8)havebeencarriedoutatvarioustemperaturesin orderto determinetheircrystalandmagneticallyorderedstructures.
For both compounds,we observe an orthorhombicstructure,spacegroupPban. In this structure,infinite chainsof (-CoCl2-) or (-NiCl2-) units
arecross-linkedby thebipyridine ligands.Thetwo pyridine ringsof thebpy exhibit a relative tilt of 30

�
, which wasnot observedin theprevious

singlecrystalx-ray study. Previousmagneticsusceptibilitystudiesof CoCl2(bpy) andNiCl2(bpy) revealedlong rangeantiferromagneticordering
below 5.0 K and8.5 K, respectively. The magneticallyorderedstructuresweredeterminedfrom low-temperatureneutrondiffraction data. A
simpleantiferromagneticarrangementwasobserved in which themetalionsareferromagneticallycoupledwithin themetal-chloridechainsand
nearest-neighboringchainscoupleantiferromagnetically. Next-nearest-neighboringchainslinkedby thebpy ligandsarealignedferromagnetically.
Theorderedmomentsat 1.5K are2.8(2) � p and2.0(2) � p , respectively, with a momentorientationalongthebpy bridges.

A-107 Neutron diffraction study of the magneticand structural phasetransitions in the deuteratedmolecular ferr omagnetFe(dtc)2Cl
J.Campo
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, J.Luzón
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, G. De Fotis
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, E. Ressouche
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InstitutodeCienciadeMaterialesdeAragón,CSIC-UniversidaddeZaragoza,Zaragoza,Spain�
Institut LaueLangevin, 6 RueJ.Horowitz, 38042Grenoble,France�
TheCollegeof William andMary,Williamsburg, Virginia23185,USA�
DépartementdeRechercheFondamentalesurla MatièreCondenśee,CEA, 38041Grenoble,France

Magneticsusceptibilitycurvesversustemperaturemeasuredin singlecrystalsof Fe(dtc)2Clshow a ferromagneticphasetransitionat 2.45K with
theeasyaxisof magnetisationgivenby [101]. In addition,therehasbeenobservedananomalyin thespecificheatwhich hasbeenascribedto an
structuralphasetransitionoccurringat around150K. This structuraltransitionis at the origin of the difficulties found to refinefrom the single
crystaldatathe nuclearstructureat low temperatureaswell asthemagneticstructure.We have determinedthe nuclearandmagneticstructures
at several temperaturesbetween1.5K andRT by powderneutrondiffractionin a deuteratedsample.Systematicthermodiffractogramsrevealthat
thestructuraltransitionextendsover thetemperatureregion 175to 140K. In this structuraltransitiontheethyl groupswhich at RT aredisordered
betweentwo non equivalentpositionsbecomefrozenin only oneposition. A cantingangleof around20 degreeshasbeenestimatedfrom the
analysisof themagneticdiffractiondataat low temperature.We have alsodeterminedtheevolution with temperatureof themagnetic(magnetic
moments,cantingangle,critical exponent)andstructuralparameters.

A-108 Dynamicsof coupledzigzagS� �� chains: Cluster expansionapproach
H.-J.Mikeska

�
, M. Müller

�
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Institut für TheoretischePhysik,UniversiẗatHannover, 30167Hannover, Germany
Wehave studieddimerizedspinsystemsby realizingtheclusterexpansionto highorder. Usingthis tool we have investigatedtheincommensurate
regionof zigzagchainswith isotropicexchangecouplingconstantsnearthedisorder-line wherethedispersioncurveexhibitsaminimumatafinite
wavevector. Our approachclearlyshows thegradualtransitionbetweentheminimumof thedispersionat wavevector c andwavevector � within
this region. Wehave extendedthedimerexpansionto cover weaklyinteractingchainsfor a quantitative descriptionof threedimensionalmaterials
like KCuCl� andCu� (C� H �R� N � ) � Cl � . By comparisonwith recentdatafrom neutronscatteringexperimentswe areableto determinethestrength
of interactionbetweenindividual spins.

A-109 Magnetic propertiesof the couplededge-sharingCuO � chainsin Ca��� V Y � JWV Cu � O ��Q
M. Matsuda
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AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195,Japan�
ElectrotechnicalLaboratory, 1-1-4Umezono,Tsukuba,Ibaraki305-8568,Japan

Neutronscatteringexperimentswereperformedon thequasi-one-dimensionalmagnetCa��� V Y � JWV Cu� O ��Q , which consistsof the ferromagnetic
edge-sharingCuO� chains. In undopedCa� Y � Cu� O ��Q , themagneticexcitation peakwidth in energy becomesbroaderwith increasing� along
thechainalthoughsharpexcitationsareobservedaroundthezonecenterandperpendicularto thechain.Werevealedthattheanomalousmagnetic
excitationspectraarecausedmainlyby theantiferromagneticinterchaininteractions.In slightly hole-dopedCa� Y � Cu� O ��Q , exchangeinteractions
changemostlyin thechain.Thebroadeningof themagneticexcitationsat high � ’sandenergiesis still observed.

A-110 Spin-Gapand Antiferr omagneticCorr elationsin Low-DimensionalPbNi � J]V A V V � O @ ( A=Mg,Co ) Compounds
I. Mastoraki

�
, A. Lappas
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, J.Giapintzakis
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Foundationfor ResearchandTechnology(FORTH) -Hellas,Instituteof ElectronicStructureandLaser(IESL) , Greece
Ourexperimentsexploreimportantissuesin quantummagnetismthatcontributeto ourknowledgeof phasetransitionsandcritical phenomena.We
focusonlow-dimensionalmagneticmodelcompoundsembeddedin athree-dimensionallatticeto probehow thesingletgroundstateandtheenergy
gapin themagneticexcitationspectrumaresuppressedandgivetheirplaceto magneticlong-rangeorder. For thispurposeweemploy high-intensity
neutronpowderdiffractioncomplementedby bulk magneticsusceptibilityon selectedquasi-1Dcompounds.Thecompositionphase-spaceof the
PbNi� J]V A V V � O@ systemdopedat the S=1 Ni sitesby non-magneticMg (S=0) or magneticCo (S=3/2)ions, presentsa seriesof isostructural
solidswith sharpcontrastin thenatureof themagneticexchangeinteractionsandtheonsetof theaccompaniedspin-freezingtransitions.Weshow
thatspinvacancy inducedantiferromagneticorderis in strongcompetitionwith thedisorderedspin-gapstate.
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A-111 Neutron diffraction studiesof two-dimensionalmagneticordering in TbRu � Si�
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Research,ReactorInstitute,KyotoUniversity, Kumatori,Sennan,Osaka590-0494,Japan�
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We have investigatedmagneticorderingsof TbRu� Si� by neutrondiffraction. Below T n =57 K the magneticorderingis confirmedto be one-
dimensionalwith Q=(3/130 0). However, below 5 K a numberof magneticsatelliteshave beenobserved not only on high-symmetrylines,but
alsoon low-symmetrylineswith thefundamentalmodulationof Q=(3/130 0) andits oddharmonicsin thea� -b� reciprocalplane.Thesemagnetic
satellitesshow thatin thisregionthemagneticstructureis notone-dimensionalaspreviously reported,but describedby amodelof two-dimensional
magneticorderingwith a 26a� 26a� c magneticunit cell, which containstwo non-magneticTb sites.At approximately1.8K this magneticorder
changesto anothertwo-dimensionalone.

A-112 Antiferr omagneticquantum spin chainsin high magneticfields
M. Enderle
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, H.M. Rønnow etal.
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Institut Laue-Langevin, Grenoble,France�
DRFMC,CENG,CEA, Grenoble,France

One-dimensionalantiferromagneticspinsystemsareknown for macroscopicquantumgroundstatessimilar to thesuperconductinggroundstate.
Thecharacteristicpropertiesof the groundstatewave functionarereflectedin themagneticexcitation spectrumwhich cannotbe understoodin
termsof precessingspins.Thequantumcharacterof groundstateandexcitationsbecomesmostevidentathighappliedmagneticfields.Quasi-one
dimensionalantiferromagneticspin systemsarerealizedby transitionmetalcompoundswith strongsuperexchangealongonecrystalaxis, and
negligible alongtheotherdirections.We discusselasticandinelasticneutronscatteringresultson antiferromagneticHeisenberg chainswith spin
1/2and1 in highmagneticfields.

A-113 Lattice dynamicsof the spin-Peierls inorganiccompoundCuGeO�
M. Nishi
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Institutefor SolidStatePhysics,Universityof Tokyo�
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JapanAtomic Energy ResearchInstitute�
Aoyama-GakuinUniversity

InorganiccompoundCuGeO� is aspin-Peierlssystemwith transitiontemperatureT ��� =14K. Phononsofteningrelatedto thelatticedimerizationat
T ��� hasnotbeenobservedyet. Longitudinalopticalphononpropagatingalongb� -axis(b� -LO) observedwith transferenergy 1 meVatzonecenter
by inelasticneutronscattering.Thetemperaturedependenceof this b� -LO phononpeakis measured,andasa resultof themeasurementphonon
energy andpeakwidth areindependenton temperature,but phononintensitydeviatessuddenlyfrom Bosefactorcurve below 60K. In conclusion
structuralphasetransitionat T ��� is not displacive type but order-disordertype andshort rangeorderof low temperaturephaseprogressesfrom
60K.

A-114 Ordering in two dimensionalantiferr omagnetsat finite temperatures.
L. Capriotti
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Departmentof Physicsof UniversityandINFM, Firenze,Italy�
Departmentof Physics�
IEQ-CNRandINFM, Firenze,Italy

We presenta theoreticalstudy of the thermodynamicand critical propertiesof quantumHeisenberg antiferromagnetson the squarelattice,in
both the isotropicand the easy-axisanisotropiccase,and for differentspin valuesS. Thesemodelsdescribethe magneticbehaviour of many
real compounds,at differentvaluesof spin. suchasSr� CuO� Cl � , La� CuO� , andCFTD (S=1/2),La� NiO � andK � NiF � (S=1), Rb� MnF� and
K � MnF� (S=5/2). The methodwe useis the pure-quantumself-consistentharmonicapproximation(PQSCHA),which allows us to determine
thetemperatureandspindependenceof fundamentalquantitiessuchasthecorrelationlength,thestaggeredsusceptibility, magnetizationandthe
specificheat.Beingthemethodparameter-free,thecomparisonbetweenourtheoreticalresultsandtheavailableexperimentaldatadoesnotrequire
best-fitprocedures,andit hencestandsasanexcellenttool to interpreteandunderstandexperimentaldata. In this work we have mainly focused
out attentionon the temperatureandspin dependenceof the correlationlengthandstaggeredsusceptibility. We show that, in accordancewith
neutronscatteringdata[1-2], andatvariancewith predictionsof thequantumnon-linearsigma-modelfield theory, nocrossover towardsaquantum
critical regime is observed for SM 1; indicationsof suchabsencebe persistingin the S=1/2case,arealsogiven. As for the anisotropicmodel,
theagreementfoundbetweenour resultsandtheneutronscatteringexperimentaldataallows usto concludethatthefinite-temperaturedivergence
of thecorrelationlengthandstaggeredsusceptibilityobserved in mostreal compounds,is due,no matterhow small theeasy-axisanisotropy, to
theonsetof two-dimensionaleasy-axislong-rangeorder, i.e. to theoccurrenceof a two-dimensionalIsing-like phasetransition[3]. [1] Y.S.Lee,
M.Greven,B.O.Wells,R.J.Birgeneau,G.Shirane,Eur.Phys.J.B5,15,1998.[2] K.Takeda,M.Mito, K.Nakajima,K.Kakurai,K.Yamagata,Phys.Rev
B63,2001,in press.[3] A.Cuccoli,T.Roscilde,V.Tognetti,R. Vaia,Eur.Phys.J B 2001,in press.

A-115 Magnetic Ordering and Spin Excitations in Quasi-1DMn(dca) � (pyz) [dca = N(CN) J� ; pyz = pyrazine]
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Althoughmolecularmagnetscomprisedof dicyanamide(dca)bridgingligandshave receivedmuchrecentinterest,wehave little knowledgeof the
magneticexcitations.In particular, Mn(dca)� (pyz) featuresa novel interwovenReO� -like network structurewhich AFM ordersbelow T n = 2.53
(2) K. TheMn

���
momentsalign parallelto theMn-pyz-Mn chainaxisin zero-field.Dueto exchangeandsingle-ionanisotropies,a spinflop (SF)

transitionis observedat 0.43T while a SFto PM transitionoccursat anunusuallylow field of 2.83T. Inelasticneutronscatteringstudiesof the
spinexcitationsin zero-andapplied-fieldenvironmentsprovide a betterunderstandingof thelink betweenelectronicstructureandmagnetism.
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A-116 Neutron ScatteringStudy of the Field-Induced PhaseTransition in the Spin Gap SystemTlCuCl �
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Hahn-Meitner-Insitut,Glienicker Strasse100,D 14109Berlin, Germany

TlCuCl� is thestronglycoupledspindimersystemwith thesingletgroundstate.Neutronelasticscatteringexperimentshave beenperformedin
magneticfieldsparallelto the t -axis. ThemagneticBraggpeakswhich indicatethefield-inducedmagneticorderingwereobservedfor magnetic
field higherthanthegapfield FG�H� = �2�~� p ��1~3 1 T at ���dS!�r�oc4��� [ with odd � in the

� ����:�� plane.Thespinstructurein theorderedphase
wasdetermined.Thetemperatureandfield dependenceof thesublatticemagnetizationandthephaseboundaryobtained,togetherwith previous
magnetizationandspecificheatdata,arediscussedin connectionwith a recenttheorywhich describesthe field-inducedmagneticorderingasa
Bose-Einsteincondensationof magnons.

A-117 Spin Structur eof CsCu� JWV CoV Cl � in the Magnetic Field
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The elasticneutronscatteringhave beenperformedin order to determinethe magneticstructureof the antiferromagnetictriangular system
CsCu� JWV CoV Cl � ( z�+xc43 c/% ) in the magneticfield. CsCuQ;m � ? CoQ;m Q�� Cl � undergoestwo phasetransitionsat qrn � ��0�c43 6 K and qrn � �x}43 6 K
at zerofield. Thelow temperaturephaseis thenew orderedphaseproducedby thedopingeffect of Co

���
ion. It is foundthatthespinstructurein

thenew orderedphaseis theobliquetriangularantiferromagneticphasein whichspinsform thetriangularstructurein aplanetilted from thebasal
plane.Thephasetransitionfield atwhich thenew phasebecomesunstableis minimumfor F¡ �: andmaximumfor Fx¢`: . Thefield variationsof
thetilting angle £ dependon thefield direction.With increasingfield £ decreasesgraduallyfor F¤¢a: . On theotherhand,for F¥ �: , £ is almost
constantup to F¦+§% T andbecomeszeroabruptly. On thepresentation,we will presentthedetailedmagneticstructureanddiscusstheorigin of
theobliquetriangularstructure.

A-118 Magnetic excitationsin the triangular -lattice antiferr omagnetCuFeO�
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Wereportinelasticneutronscatteringmeasurementsonasinglecrystalof CuFeO� . Thespinwavedispersionin boththelow-temperaturecommen-
surateandtheintermediatetemperatureincommensuratephasesalongthe[110] andthe[001] directionswereobserved. For thelow-temperature
phase,four spin-wave brancheswerefound. In the incommensuratephase,themagneticexcitationspectrumis stronglysoftened.TheCuFeO�
structureconsistsof triangularlayersof magneticFe ions separatedby nonmagneticionic layersof Cu andO, stacked alongthe c-axis. It has
previously beenpresumedtherefore,that themagneticinteractionsare2D in character. Themainresultof this experimenthowever, is that there
is a significantdispersionof magneticexcitationspropagatingin boththebasalplaneandalongthehexagonalaxis.Thisobservationsuggeststhat
themagneticinteractionsin CuFeO� are3D in natureandunderminesthevalidity of a simple2D Isingmodelproposedfor CuFeO� .
A-119 Contrasting Antiferr omagneticOrder BetweenFePS� and MnPS�
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Transitionmetalthiophosphates,MPS� (M=Fe,Mn etc.),make up a classof antiferromagneticmaterialswith quasi2-dimensionalmagneticbe-
haviour. Themetalatomsoccupy a honeycomblattice in which, for MnPS� , thefirst neighbourinteractionis 400 timesthatbetweentheplanes
with little anisotropy sothattheantiferromagneticorderis notwell establishedperpendicularto theplanes.Wepresentthefirst truepowderneutron
diffractionpatternsof FePS� whichshow by theabsenceof trailing edgeson themagneticBraggpeaks,seenat low temperaturesfor MnPS� , that
they arepoint like ratherthanrodshapedin reciprocalspace.This indicatesthattheorderis truly 3-dimensional.

A-120 Instability of a quasi-magneticstructur eon a layer compound,CsQ;m � Rb Q;m � VF �
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Magneticpropertiesof CsQ;m � RbQ;m � VF � arestudiedby a neutrondiffraction anda neutrondiffraction camera. The layer compoundshows an
antiferromagneticphasetransitionatabout35K andthemagneticunit cell is

�2� ��� � t¨��� � :¨� , where
� ��� � ����:R� is anidealunit cell of TlAlF � -

type. However, the magneticcell is transformedto
�2� �b� �
� ���©:¨� undera field cooling of 2T. The quasi-magneticstructureshows unusual

magneticpropertiesdependingon theappliedfield andspecimentemperature.

A-121 Magnetic ordering of Fe in NCH � -intercalatedir on phosphateFe(OH)PO�
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The magneticpropertiesof a novel organic templatedlayeredmaterialFeOHPO� (NCH� ) have beenstudiedvia ac magneticsusceptibility, dc
magnetization,andneutrondiffraction measurements.Temperaturedependenciesof both the in-phaseandout-of-phasecomponentsof the ac
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magneticsusceptibilitydisplaya sharppeakat 30 K, signifying the antiferromagneticorderingof the Fe spins. Weakbut definitive magnetic
hysterisiswereseenat temperaturesbelow 30 K, suggestingthe existenceof a weak ferromagneticcomponent.Neutronmagneticdiffraction
measurementsreveal a spinsstructureconsistsof ferromagneticsheetscoupledin a cantedantiferromagneticarrangement,with an ordering
temperatureof 30 K anda saturatedmomentof 3.35(5)Bohr magtronfor theFeions.

A-122 Magnetic Excitations and ExchangeInteractions in the Spin Gap SystemTlCuCl �
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Themagneticexcitationsin thespin gapsystemTlCuCl� wereinvestigatedby neutroninelasticscatteringexperiments.Theconstant-� energy
scanprofiles were collectedin the

� � �`: � planeat qª�«0(3 1 K. Well-definedone magneticexcitation modewas observed. The dispersion
relationsalongfour differentdirectionsweredetermined.The lowestexcitationoccursat �d�¬S!���oce��� [ with odd � asobserved in KCuCl� . The
experimentalresultsaresupplementedby a theoreticalanalysisbasedondispersioncurvescalculatedfrom adimerseriesexpansion,whichallows
thedeterminationof exchangeparametersbetweenindividual spins.

A-123 Neutron ScatteringStudiesof the S= 2 Antiferr omagneticChain ^`_ �-� � S�� �;­���Q2�®@
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Quasielasticandinelasticneutronscatteringstudiesof thequasionedimensionalS = 2 antiferromagnet̂a_ �-� � S�� �;­���Q��®@
[

arereported.The
quasielasticmeasurementsexhibit a broadpeakat Q+ 0.68Å J � which is consistentwith shortrangeantiferromagneticcouplingbetweenneigh-
boringMn

�o�
ions. Inelasticexperiments,at q¯�°%/c mK and �±�yce3 5(. Å J � , revealdecreasedmagneticscatteringat energieslessthan0.2meV

whencomparedto similar studiesat q¯� � c K. Theseresultsprovide microscopicevidencefor thepresenceof a Haldanegapandareconsistent
with thebulk magnetizationmeasurementsof Granrothet al., Phys.Rev. Lett. 77, 1616(1996).

A-124 Dimensionalcrossover in the strongly fluctuating antiferr omagnetKCuF �
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We presentneutronscatteringdataon thequasi-1Dspin-1/2Heisenberg antiferromagnetKCuF� . Measurementsof thedynamicalsusceptibility
weremadeusingtheMAPSspectrometerat ISISandHB1 spectrometeratHFIR bothbelow andabove theNeelorderingtemperature.KCuF� lies
in adimensionalcrossover regionandshowscontrastingbehaviorsoverdifferenttemperatureandenergy ranges.At energiesfrom 25-110meVthe
two-spinoncontinuumcharacteristicof a 1D spin-1/2antiferromagneticchainis observedat all temperatures.While below 25meVin theordered
phasetheGoldstonespinwave modescharacteristicof a 3D magnetareobserved. An additionalmodeappearsat low temperaturesbetweenthe
spinwave branchesat 17meV. Polarizedneutronmeasurementsshow that this is longitudinalin nature.We discussour resultsin the context of
dimensionalcrossover in asystemnearquantumcriticality.

A-125 Nanostructured intermetallic alloyswith GMR behaviour
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We presenta polarisedSANSinvestigationof nanostructuredAu-Fealloys andFe/FeO”core shell” compounds.Thesampleswerepreparedby
melt-spinningandinert gascondensation.The SANS experimentperformedwith an externalmagneticfield (2.5 T) allowed us to separatethe
nuclearandmagneticcontributionsto thetotal signal,andgave usinformationonparticlesizedistribution,particledensityandmeaninterparticle
distanceasfunctionof thesynthesisparameters.TheFeAualloys show thepresenceof thin flat Feprecipitateswith no magneticcontribution. In
thecore-shellsamples,thepolarisationanalysisshows theexistenceof correlationsbetweennuclearandmagneticform factors.Thedatacanbe
interpretedin termsof a distribution of compositeparticleswith a magneticcore( � 1 nm), anda non-magneticoutershellwith averagethickness
� 0.5nm.

A-126 Quantum fluctuations in the model 2D, S=1/2Heisenberg antiferr omagnetCFTD.
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Quantumfluctuationsin many-bodysystemsact to suppresstheclassicalorderparameter. In somecasesit maybequenchedcompletelyso that
new groundstateswith no classicalanaloguesemerge. The natureand excitation spectraof suchquantumgroundstatesattractconsiderable
attention,but the samefundamentalconsiderationsapply to the quantumfluctuative part of the groundstatesof systemswherethe reductionof
classicalorderis not complete.Herewe presentrecentneutronscatteringmeasurementson Cu(DCOO)�
² 4D� O, a model2D quantumHeisenberg
antiferromagnetona squarelattice,wherequantumfluctuationsreducethegroundstatestaggeredmagnetisationto 60%of its classicalvalue.The
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experimentswereperformedonMAPSat ISIS,andillustratethepotentialof this instrumentfor exploringexcitationspectraover largevolumesof
reciprocalspace,while maintaininggoodQ resolution.Contraryto thepredictionsof spinwave theory, we observe a dispersionof thespinwave
energy alongthe zoneboundary. By combiningour datawith numericalcalculationsandexisting theoreticalwork, we find indicationsthat the
groundstateoverlapswith quantumstatesof anaturethatis qualitatively differentfrom theNeelstate.In additionwepresentthefirst experimental
evidencefor a multimagnoncontinuumin this model.

A-127 Magnetic and elasticfluctuations in the 2D S=1XY antiferr omagnetBaNi(PO� ) �
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As partof aneffort to understandtheinevitabledynamiccoupingbetweenmagneticexcitationsandfluctuationsof theunderlyingcrystallattice,
we have performeda polarisedneutronscatteringinvestigationof BaNi(PO� ) � , which representsthe2D S=1XY antiferromagneton a hexagonal
lattice.Thespinwaveexcitationsarefoundto remainwell definedwell aboveT n =23K, albeitdampedandsoftened.Thedampingof propagating
excitationsin the short rangeorderedsystemis in itself of fundamentalinterestto our understandngof the 2D XY model,and the resultsare
reatedto theoreticalexpectations.To our initial surprise,we observed anoscillatorybehaviour of the final neutronpolarisationasa functionof
wave-vectoralongthespinwave dispersion.By mappingthelow energy phonondispersionat high wave-vectorandtemperature,we demonstrate
thatthemaximaof theapparentdepolarisationcoincideswith wherethespinwave andphonondispersionscross.Hence,at low temperaturesand
wave-vector, whereit is impossibleto observe the phononscatteringdirectly, it revealesitself in thepolarisationof thespin wave branch.This
observationencourragingfor subsequentstudiesof systems,wherequasiparticlesof coupledmagneticandelasticfluctuationsareexpected.

A-128 Structur eand excitationsin the high-field soliton phaseof CuGeO�
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CuGeO� is a goodphysicalreaisationof a spin–Peierlssystem,wherecouplingof theS=1/2chainsto the3D latticecreatesa dimerisedsinglet
quantumgroundstate. Above a critical appliedmagneticfield of 12.5 T, the elementaryexcitationscondenseinto the groundstateforming
an incommensuratelattice of solitons. Applying neutronscatteringtechniquesin magneticfields up to 14.5 T, we have obtaineda complete
characterisationof thestructureandexcitationsin this solitonphaseof CuGeO� . Theobservedsolitonstructureis well accountedfor by existing
theories,while muchlesshasbeenpredictedconcerningtheexcitationspectrum.Weobserve threewell definedexcitations,all gapped,whichmay
beinterpretedastwo commensuratetransverseexcitationsandanincommensuratelow-energy phasonmode.

A-129 Magnetic Excitations in Zigzag ChargeOrderedNaV � O �
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We reporton an inelasticneutronscatteringstudyperformedin the quarter-filled spin ladder-systemNaV� O� both above andbelow thecharge
orderingtemperatureq$³ = 35 K. We observed a distinct dispersionrelationalong t � -axiswith the zoneboundaryenergy of about90 meV at 6
K below q$³ . It becomesslightly vagueat 60 K above q$³ . Thesecharacteristicfeatures,including the :�� -dependentexcitations,arediscussedin
connectionwith thezigzag-typechargeordering.

A-130 Field dependenceof the magneticordering in the XY quantum magnetCs� CoCl �
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Low-dimensionalquantummagnetsare ideal testbedsfor investigatingnon-lineareffects in stronglyfluctuatingsystems.Cs� CoCl� hasbeen
proposedasanexperimentalrealizationof a spin-1/2XY antiferromagneticchain[1], predictedto show unusualquantumspin liquid behaviour.
To determinetheHamiltonianandthemagneticphasediagramwe have madeneutrondiffractionmeasurementson a singlecrystalasa function
of temperaturedown to 80 mK andmagneticfield up to 6.5T. In zerofield, long-rangeantiferromagneticorderwasobservedbelow q n =217mK
andmodelsfor themagneticstructurewill bediscussed.Thelong-rangeantiferromagneticorderdisappearswhenthefield appliedperpendicular
to thechainaxisreaches2.1T.par[1] H.Yoshizawa et al, Phys.Rev. B28,3904(1983).

A-131 Spindependentdiffuse scattering fr om polarizing supermirr ors
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We presentmeasurementsof thespindependentdiffusescatteringundergrazingincidencefrom polarizingsupermirrors(reflectionedge2.5 ´2³ � n D
for spin i ) measuredwith polarizedneutronsandpolarizationanalysis.Themirrorshave beeninvestigatedin differentmagneticstatesbetween
remanence(mirror is magnetizedoppositeto thefield directionandreflectsspin j neutrons)andsaturationat 30 mT, aswell asin high magnetic
fields. Thediffusescatteringof thesemirrors is stronglyspinpolarized.At scatteringanglesbelow thespecularreflectionangle,a non-negligible
amountof diffusescatteringwith spin j hasbeenobserved. Additionally, we presentananalysisof thediffusescatteringin theframework of the
DWBA, which yields informationaboutroughnessandmagneticdomains(orientationandsize)within the layeredstructure.Themeasurements
have beenperformedon theHADAS reflectometerin Jülich andon thePRISMreflectometerin Saclay.



66 PosterSessionA

A-132 Magnetic configuration at the interface of an exchangebiassystemstudied by polarised neutron reflectometry
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A studyof the magneticconfigurationat the interfaceof Gd� Q Fe	�Q /TbV Fe� JWV bilayersby PolarisedNeutronReflectometry(PNR) is presented.
GdFeis soft ferrimagneticlayerandTbFeis hardmagneticone.Dependingon thecompositionof theTbFealloy theexchangebiasphenomenon
observedis eithernegativeor/andpositive. PNRmeasurementsperformonGdFe/TbFeshowedthatamagneticdomainwall (DW) is createdat the
interfaceastheGdFemagnetisationrotates.TheDW thicknesscouldbetunedby increasingor decreasingtheappliedmagneticfield. TheDW size
andshapecouldbededucedby fitting PNRmeasurements.Thesamplewasalsorotatedin thefield whichpermitsto createDW of differentshapes
(60
�

DW, 90
�
). Magneticprofilesobtainfrom PNRmeasurementsarefoundto bein very goodagreementwith micromagneticcalculations.

A-133 Small-angleNeutron and X-ray ScatteringStudy on Super-paramagneticCo-Al-O Granular Films
M. Ohnuma

�
, K. Hono

�
, S.Mitani

�
� �
, H. Fujimori

�
, S.Ohnuma

�
, J.S.Pedersen

�
,�

NationalInstitutefor MaterialsScience,Tsukuba305-0047,Japan�
Institutefor materialsresearch,TohokuUniversity, Sendai980-8577,Japan�
TheresearchInstitutefor ElectricandMagneticMaterials,Sendai982-0807,Japan�
RisøNationalInstituteDK-4000Roskilde(presentadress:Universityof Aarhus)

Metal-nonmetalCo-Al-O granularfilms composedof nanoscaleferromagneticparticles( + 3 nm)embeddedin anamorphousoxidematrix,exhibit
interestingmagneticpropertiesdependingon their microstructures.Films with high Al-O contentsshow super-paramagnetism,while films with
low Al-O contentsexhibit soft magneticproperties.In orderto clarify the microstructuraldifference,transmissionelectronmicroscope(TEM)
observationandsmall-angleX-ray scattering(SAXS) have beenperformed.In additionto thesetechniquesmall-angleneutronscattering(SANS)
hasbeenappliedto this studyfor clarifying thelocalmagnetizationdistribution. ThoughTEM andSAXS for super-paramagneticfilms show that
theparticlesarewell isolated,SANSprofilesimply thatsomefractionof theseparticlesaremagneticallycoupled.Thedifferencein thefractionof
theparticleswhicharein contactwith eachother, is dominantfactorfor magneticpropertiesandarediscussedin detail.

A-134 Single-crystalDHCP and FCC phasesin Ce/Pr Superlattices
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Ceriumusuallycomprisesa mixture of polycrystallineFCC andDHCP allotropes.Single-crystalCe hasbeenstabilisedin Ce/Prsuperlattices
grown usingmolecularbeamepitaxy. It is found thatFCC or DHCPphasescanbeobtaineddependingon superlatticecompositionandgrowth
conditions.Low-temperatureneutronscatteringwasperformedon Ce/Prsamplesusingthe triple-axisspectrometerD10 at the ILL. Thesemea-
surementsshowed thatonesample,[Ce20Pr20]60,is a singlecrystalwith a DHCPunit cell; while another, [Ce30Pr10]56,is a mixtureof FCC
andDHCPphases.Antiferromagneticorderingis observed in theDHCPsample(NeelTemperature=11.1K)with a magneticstructuresimilar to
thatof beta-Ce.Surprisingly, themagnetismis confinedsolelyto theCeblocks.Further, it is foundthatat low temperatures,thelatticecontraction
foundin bulk ceriumis supressedin FCCCe/Prsuperlattices.
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A-135 NSEfor Self-Diffusion in Intermetallic Alloys
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Backscatteringspectrometerslike IN16 at ILL allow to studydiffusionin intermetallicalloyswith CsClstructure[1]. Diffusionin thesesystemsis
comparablyslow, sothattemperaturescloseto themeltingpointhave to beappliedin orderto achievequasielasticeffectswhich,however, arestill
at the limit of whateventhebestbackscatteringspectrometerscanresolve. NSEis expectedto extendthedynamicalrangetowardslongertimes
andto give a moredirectpictureof thedifferenttime scalesthatareinvolved in thediffusion process.We presentfirst resultsof anexperiment
performedat the spin-echospectrometerSPAN at the BENSC/HMI. [1] M. Kaisermayr, J. Combet,B. Sepiol,H. Ipser, H. SchicketanzandG.
Vogl, Phys.Rev. 61,12038(2000);Phys.Rev. B 63,054303(2001).

A-136 Neutron structural investigationsof para- and antiferr oelasticphaseof potassiumdysprosiumdouble tungstate
M. Borowiec

�
, M. Hofmann
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Instituteof Physics,PolishAcademyof Sciences,al. Lotnikow 32/46,02-668Warsaw, Poland�
Berlin NeutronScatteringCenter, Hahn-MeitnerInstitute,Glienicker Strasse100,D-14109Berlin�
Instituteof AppliedPhysics,Military Universityof Technology, ul. Kaliskiego 2, 01-489Warsaw, Poland

ThepotassiumdysprosiumdoubletungstateKDy(WO� ) � (KDyW) belongsto theclassof magneto-elasticswith interrelationbetweenmagnetic
andelasticordering.Thestructuralphasetransition(SPT)of cooperativeJahn-Teller (CJT)typefrom para-to antiferroelasticstatewasobservedat
6.38Kwith themagneticphasetransitiontakingplaceat 0.60K.Theneutronpowderdiffractionexperimentwasdirectedto determinetheatomic
structureof theantiferroelasticstateof theKDyW. Anomaliesin theatomicstructurewereobservedneartheSPTtemperature.Additionally we
find an increaseof the width of Braggreflectionssuggestingincreasingstrain in very goodagreementwith the CJT characterof the SPT(J-T
distorsions).

A-137 Inelastic and critical neutron scattering in the ergodic phaseof relaxor ferr oelectricPbMg1/3Nb2/3O3
Yu. Chetverikov

�
, A. Naberezhnov

�
, S.Vakhrushev

�
, B. Dorner

�
, A. Ivanov

�
,�

Ioffe Phys.-Tech.Institute,26Politekhnicheskaya194021St.Petersburg, Russia�
InstituteLaue-Langevin, 38042,Grenoble,France

Resultsof studyof low energy excitationsandcritical scatteringin thefield inducedergodic ferroelectricphaseof PMN relaxorferroelectricare
presented.It is shown thattransitionto theferroelectricphasedoesnot resultin theappearanceof clearlydefinedsoftmode.Observedquasielastic
scatteringdemonstratedependencesimilarto thatof dielectricconstantandis stronglyanisotropic.Q-dependenceof thescatteringintensityfollows
q J]µ law, with a changingfrom a� 1.6 (170K) to a� 2.9 (300K). Themostimportantconclusionis thatheatingof PMN, cooledin electricfield,
above depolarizationtemperature� 210K doesnot restorethescatteringpatternobserved in ”vir gin” sample.Work wassupportedby theRFBR
(grant99-02-18074)andRussianprogram”Neutronresearchesof Solids”

A-138 Neutron powder diffraction study of structural phasetransitions in someferr oelectriccomplexmetal oxides
S.Ivanov

�
, S.Eriksson

�
, R. Tellgren

�
, H. Rundlof

�
,�

Karpov Instituteof PhysicalChemistry, Moscow, Russia�
Departmentof InorganicChemistry, Universityof Gothenburg, Sweden�
Instituteof Chemistry, UppsalaUniversity, Uppsala,Sweden

The unusualphysicalpropertiesof ferroelectricsare dependenton the adoptedatomic structureand an understandingof structuralchemistry
of thesematerialsis crucial for developingnovel compositionswith anomalousdielectricproperties. With the aim to achieve insight into the
structuralmechanismof ferroic orderingin complex metal oxides,this neutronpowder diffraction (NPD) study was initiated. NPD patterns
have beencollectedat theSwedishResearchReactorR2 (Studsvik)in thetemperaturerange10-1000Kfor thefollowing oxides:theperovskites
APbO� (A=Ba,Sr),theferroicswith stibiotantalite-typestructureANbO� (A=Sb,Bi), thealuminateswith tridymite derivative structuresMAl � O�
(M=Ba,Sr). From sequentalRietveld refinementsthe correctsymmetryof ferroic phasesand polar atomic displacementswere studiedwith
temperature.Thestructuralpeculiaritiesof differentphasesarediscussedandpossiblestructuralmodelsof phasetransitionsarepresented.The
crystalandmagneticstructuresof Pb(FeQ;m � B Q;m � )O� (B=Nb,Ta) andSr(FeQ;m 	 ? B Q;m ��� )O� (B=W,Te)have beeninvestigatedatdifferenttemperatures.
PossibleFe

�o�
magneticmomentorderingsin thesesystemsareanalysed.Thecorrelationbetweenferroicdistortionsandthemagneticorderingis

alsobriefly discussed.

A-139 Ferroelectricphasetransitions in Nb-dopedKT iOPO �
S.Ivanov

�
, S.Stefanovich

�
, S.Erikkson

�
, V. Voronkova

�
, T. Losevskaya

�
, V. Yanovskii

�
, R. Tellgren

�
, HakanRundlof

�
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Karpov Instituteof PhysicalChemistry, Moscow, Russia�
Departmentof InorganicChemistry, Universityof Gothenburg, Sweden�
Departmentof Physics,Moscow StateUniversity, Moscow, Russia�
Instituteof Chemistry, UppsalaUniversity, Uppsala,Sweden

Crystalsof KTiOPO� (KTP) haveauniquecombinationof physicalproperties(non-linearoptic(NLO),ferroelectric(FE),superionic).In anattempt
to furtherunderstandtherole of Nb dopingin KTP on FE andNLO properties,theNPD andSHGstudieswereinitiated. KTNP crystalswith 2,
3 and10% Nb weregrown usingthe flux method. Thepowder specimenswerepreparedfrom simglecrystalsby grinding. NPD patternshave
beencollectedat theSwedishResearchReactorR2 (Studsvik)at thedifferenttemperaturesbelow andabove Tc. All thestructuresarefoundto
be orthorhombic(s.g.Pna21at T l Tc ands.g.Pnanat T M Tc ) andareisostructuralwith KTP. The substitutionof Nb for Ti leadsto expansions
alonga andb axis andcontractionalongc axis. Nb atomsstronglyfavor the Ti(1) sitesreducingtheoctahedraldistortion. Thecharge balance
occurredby creationof vacanciespreferentiallyin K(1) site. Themajoratomicdisplacementsassociatedwith FE transitionswerestudiedandthe
magnitudeof Pswasestimated.Polardistortionat phasetransitionis accompaniedby relatively largeshiftsof K cationsandthis sublatticemay
beresponsiblefor appearanceof spontaneouspolarizationPs.Above Tc partialdisorderof K cationswasalsofound. Thepossibletypeof phase
transition(displacive or order-disorder)is briefly discussed.
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A-140 Metal foam evolution and decaystudiedby neutron radioscopy
H. Stanzick

�
, J.Banhart

�
, J.Klenke

�
, S.Danilkin

�
,�

Fraunhofer-Institut for AdvancedMaterials,Bremen(Germany)�
Hahn-Meitner-Institute,Berlin (Germany)

Theformationprocessof metalfoamswasinvestigatedwith neutronradioscopy. Two kindsof experimentswerecarriedout: in thefirst leadfoams
weregeneratedin a furnacefrom foamableprecursormaterialcontainingmetalandblowing agent.During foam expansionneutronabsorption
profileswererecorded.Thevertically orientedfoamcolumnswerescannedwith a beamof thermalneutronsfrom which thetime-dependentlocal
densitywasderived. Theresultingdensityprofilesreflectthekineticsof drainagein metallic foams.In thesecondexperimentpre-preparedlead
foamsweremeltedby heatingthemin a furnace.Duringmeltingandafterneutronabsorptionprofileswereobtainedfrom whichdrainagekinetics
werederived.Resultsfrom bothtypesof experimentarepresentedandcomparedwith drainagecurvesof aqueousfoams.

A-141 USANSinvestigationof early stagesof metal foam formation
D. Bellmann

�
, J.Banhart

�
, H. Clemens

�
,�

GKSSResearchCentreGmbH,21502Geesthacht,Germany�
Fraunhofer-Institutefor AdvancedMaterials,28359Bremen,Germany

Metallic foamsareon thevergeof beingusedin industrialapplications.However, themechanismof foam creation,especiallytheearlystages,
arestill unexplored. Ultra small-angleneutronscattering(USANS),performedwith the doublecrystaldiffractometer(DCD) at the Geesthacht
NeutronFacility (GeNF),is a promisingmethodfor obtaininga three-dimensionalaverageof a poresizedistribution in a wide sizerangefrom
about100 nm to about20 microns. Zinc foamswerepreparedby expandingcompactscontainingpowdersof Zn andZrH � , the latter actingas
a blowing agent.Foamingwasinterruptedat anearlystageby quenchingtheexpandingsamples,thusallowing to preparefoamswith porosities
rangingfrom 0.5 to 20%. Analysisof theneutronscatteringcurvesyieldedporesizedistributionswhich conformedwith theresultsobtainingby
microscopy.

A-142 Multiple Small Angle Neutron Scattering Studiesof Anisotropic Materials
A. J.Allen

�
, N. F. Berk

�
, J. Ilavsky

��� �
, G. G. Long

�
,�

NIST, Gaithersburg, MD 20899,U.S.A.�
Universityof Maryland,CollegePark,MD 20742,U.S.A.

Variousauthorshave recognizedthe power of multiple small-angleneutronscattering(MSANS) analysisin providing informationon coarse,
concentratedmicrostructuresinvolving micrometerlength-scaleslarger thanthoseaccessiblein conventionalSANSstudies.Following previous
work that consideredthe caseof sphericalscatterers[1,2] and, later, randomly-orientedspheroidalscatterers[3], we now describea MSANS
analysisfor non-randomly-orientedspheroidsanddiscussthis with referenceto studiesof themulti-componentvoid morphologiesencounteredin
plasma-sprayedceramicthermalbarriercoatingsof technologicalinterest[4]. [1] N.F. Berk andK.A. Hardman-Rhyne,J. Appl. Cryst.,18, 467
(1985)and21,645(1988).[2] G.G.Longetal., J.NeutronRes.,7, 195(1999).[3] A.J.Allen etal., J.Appl. Cryst.,27,878(1994).[4] A.J.Allen
et al.,ActaMater., in press(2001).

A-143 Crystal-field spectrumof R � JWV CaV Ba� Cu � 0¶ ? (R = Ho, Er) high-T ³ superconductorsin the overdopedregime
A. Mirmelstein

�
, A. Podlesnyk
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, V. Bobrovskii

�
, N. Golosova

�
,�

Institutefor MetalPhysics,RussianAcademyof Sciences,620219Ekaterinburg GSP-170,Russia�
Laboratoryfor NeutronScattering,ETH Zürich& PaulScherrerInstitut,CH-5232Villigen PSI,Switzerland

Recentinelasticneutronscatteringmeasurementsrevealedthe crystal-field(CF) spectraof the overdopedR � J]V CaV Ba� Cu� O¶ ? (R = Ho, Er, 0
l¬z·l 0.2) high-T³ superconductorsto consistof the two spectralcomponentsassociatedwith the optimally dopedandoverdopeddomains,
respectively. Increaseof theCaconcentrationdoesnot affect the local chargedensityof theoptimally dopeddomains,but increasesthespectral
weightof theoverdopedcomponentof theCFspectrum.In thesenseof this ”two-phase”picture,whichwasestablishedearlierfor theunderdoped
region, thereis a smoothcrossover betweentheunder- andover-dopedpartsof thephasediagram.In spiteof this,we arguethatthesetwo regions
arecharacterizedby qualitatively differenttypeof thein-planechargedistribution.

A-144 Additional low-fr equencymodesin zirconium hydrides
A. Radulescu

��� �
, R. Lechner

�
, I. Padureanu

�
, C. Postolache

�
,�

Institut für Festk̈orperforschung,ForschungszentrumJülich, D-52425Jülich, Germany�
NationalInstitutefor PhysicsandNuclearEngineering,76900Bucharest,Romania�
BENSC,Hahn-Meitner-Institut,D-14109Berlin, Germany

Vibrationalmodesin ZrH Q;m � werestudiedby neutronspectroscopy at room temperature( ¸ -Zr and ¹ -hydride)andaround528K, the FCO ¹ -
phaseto FCC º -phaseconversion temperaturegiven by the literature. The optical modesanalysisin termsof H vibrationsspecific to each
hydrideagreeswith recentneutrondiffraction andspecificheatmeasurementsindicatinga lower temperaturefor this phasetransition. Using
differentexperimentalresolutionsthe inelasticscatteringwaswell-separatedby thequasielasticone. Additional low-frequency modes(around5
meV) revealedby spectrameasuredat all temperaturesarediscussedin termsof strongoverdampedphononsconfinedto aninterstitialH andits
surroundingnearestneighboursandcharacteristicof resonantvibrations.

A-145 Calculation of restricted rotational statesin the methyl group
Y. Ozaki

�
,�

Nagoya Instituteof Technology
Themethylgroupattachedto themoleculein solid phasehasa certainamountof hindrancein rotationalmotion. Therotationalpotentialusually
canbeexpressedby the3rd orderandthe6th orderof periodicfunctions. In thecaseof the largerpotential,thecollectedpartsof energy levels
approachto theso-calledtunnelinglevels. Thelowestpartconsistsof two levels(A, E) with 3-fold symmetryor four levels(2A, 2E) with 6-fold
one. In the intermediateregion with respectto not merelythefield strengthbut thedegreeof mixing of two components,muchvarietyappears
in the structureof rotationalenergy levels. The energy valuescorrespondto the variousmolecularsurroundings.The matrix elementsarealso
computedwhich givestheintensityof inelasticneutronscatteringspectra.
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A-146 Long RangeAtomic Order in Irradiated Mn �AQ Cu @�Q
E. Gray

�
, L. Cussen

�
� �
, A. Murani

�
, S.Kennedy
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Schoolof ScienceandTechnology, Griffith University, Brisbane,Australia�
Institut Laue-Langevin, B.P. 156X, 38042GrenobleCEDEX,France�
VictoriaUniversityof Technology, POBox 14428,MCMC 8001,Australia�
ANSTO, PMB 1, Menai,NSW, 2234,Australia

Shortrangeorderin CuMn alloys is observedasa diffuse(1
�� 0) peakin neutronscatteringspectra.Therehasbeenspeculationfor many years

on thenatureof thecorrespondinglong rangeorder. A sampleof Mn �AQ Cu@�Q , irradiatedin a nuclearreactorto producea largenumberof crystal
defectsat a low temperature,hasdevelopedlong rangeorder. This orderis not seenin anidenticalnon-irradiatedsample.

A-147 Neutron diffraction study up to 1900Kof 3:2-mullite
G. Brunauer

�
, F. Frey

�
, H. Boysen

�
, H. Schneider

�
, P. Fischer

�
, Th. Hansen

�
, D. Többens

�
, H. Ehrenberg

	
,�

Inst. f. Krist. u. Angew. Min., LMU-M ünchen,Theresienstraße41,80333München,Germany�
Inst. f. Werkstoff-Forschung,DLR, LinderHöhe,51147Köln, Germany�
PSI,SINQ,5232Villigen, Switzerland�
ILL, 38042GrenobleCedex, France�
BENSC,HMI, Glienicker Straße100,14109Berlin, Germany	
HASYLAB, DESY, Notkestraße58,22603Hamburg, Germany

Neutron-andsupplementaryx-raydiffractionstudieswerecarriedoutonpureandCr-doped3:2-mullite(Al � �r� V Si� J � V O ��Q JWV , with x=0.25)upto
thedecompositiontemperature.Main aim of thework wasa detailedinvestigationof thethermalexpansionandstructuralre-orderingin thehigh
temperatureregimeof this technicallyimportantmaterial.Generallywe observe two regimeswhich aretentatively analysedby linearexpansion
coefficients. The expansionalongb (orthorhombics.g.) is largest. Cr-mullite shows lower expansion. Thereare only minor changesin the
structuralparameters,e.g. a decreaseof the occupationof the Al(2)-site above 1300K, which is moresignificantin Cr-mullite. The ideaof a
relationbetweenananisotropiclatticeexpansionandananisotropicexpansionof thebasicbuilding units,i.e. AlO6-octrahedra,will bediscussed.
Theresultsgainedfrom thedifferentneutrondiffractometerswill becompared.

A-149 Temperature dependenceof ordering in the ¹ -phaseof Ni-basedsuperalloys
M. Prem

��� �
, G. Krexner

�
, F. Pettinari
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, N. Clement
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,�

LaboratoireLéonBrillouin (CEA-CNRS),CEA Saclay, 91191Gif-Sur-YvetteCedex, France�
Institut für Experimentalphysik,Universityof Vienna,Boltzmanngasse5, A-1090Vienna,Austria�
CEMES29rueJ.Marvig, BP4347,31055Toulousecedex 4, France

Shortrangeorder(SRO) in model � � �)� � -phasesof severalNi-basedsuperalloys is investigatedby elasticdiffuseneutronscatteringasafunction
of temperature.Thecompositionof thesingle-crystallinesampleshasbeenmodifiedby smallamountsof additionalelementslikeMo, Re,Ruand
W in orderto studytheir influenceon SRO which is clearly dominatedby peaksof the (1 1/2 0) type. The intensityof SRO scatteringremains
nearlyunchangedup to about700

�
C, above this temperatureSRO decreasesgraduallyandfinally vanishesaround1000

�
C. Correlationlengthsdo

notchangesignificantlywith temperature.

A-150 Dir ectcomparisonof SANSdata with SEM imageanalysis
V. Ryukhtin

�
, J. Šaroun

�
,�

NuclearPhysicsInstitute,25068Řěz nearPrague,CzechRepublic
Ultra small-angleneutronscattering(USANS) techniquepermitsto investigatelarge-scalemicrostructurein thesizerangeoverlappingwith the
resolutionof SEM micrographs.In principle, imageanalysisof sectionsparallelto thescatteringplanepermitsto calculatedirectly theFourier
imageof theslit-smearedscatteringfunctions. Resultsof bothmethodscanbe thencompareddirectly usingthis Fourier imageasthe common
characteristicsdescribingthemicrostructure.We have testedthis techniqueon datasimulatedfor various2-phasesystemsin orderto assessthe
influenceof imageresolutionandstatisticalerrorsdueto thelimited imageareaon theprecisionof suchdirectcomparisons.Apart of connecting
SEM andUSANSdata,this techniquecanbeemployed to calculatethe total scatteringcross-sections,which is importantparameterfor correct
evaluationof dataaffectedby multiple scattering.It is particularlyusefulfor theinvestigationof stronglyscatteringporousmaterials.

A-151 SANSCharacterisation of Pillar edLayered Catalysts
A. De Stefanis

�
, T. Steriotis

�
, A. A. G. Tomlinson

�
, U. Keiderling

�
,�

Instituteof MaterialsChemistry- NationalCouncilof Research�
NCSR”Demokritos”�
HahnMeitnerInstitut

Pillaredinter-layeredclays(PILCs)arematerialsin whichaluminosilicatelayersareintercalatedwith nano-oxidepillars. Suchporoussolidshave
potentialfor many industrialapplications,dueto their specialsorption/catalyticproperties.Despiteseveral studies,thereis no detailedsorption
mechanismavailable,the major reasonbeingtheir heterogeneousnature. In order to studythe structureof PILCS,SANS measurementswere
performedonaseriesof parentclaysaswell astheiralumina-pillaredhomologues.Thespectraof thepillaredsamplesarecharacterizedby strong
peaks,whichareabsentfrom thescatteringcurvesof theparentclays.Additionally, surfaceroughnesschangesareobservedafterpillaring. Based
oncontrastvariation,discriminationof thedifferententitiesis possibleandstructuralinformationcanbeobtained.

A-152 Small-angleScattering Studiesof Carbon SorbentsPorousStructur e
E. Valiev

�
, S.Bogdanov

�
, A. Pirogov

�
, A. Kuklin

�
,�

Institutefor MetalPhysics,S.Kovalevskaya18,Ekaterinburg, 620219Russia�
JointInstituteNuclearResearch,Dubna,Moskow region,141980Russia

Theresearchof a porousstructureof thecarbonsorbents(CS)wereperformedby themethodof thesmallangleneutronsscattering(SANS)The
measurementswerecarriedoutontheindustrialsorbents,preparedby traditionalmethods.All investigatedsampleshavesimilar theSANScurves
in aninterval of scatteringvectorsq=0.006-1̊A J � . For anexplanationof theexperimentalSANScurvesa modelis suggestedthattheCSconsists
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of two groupsof carbonparticlesof thedifferentsizes.Thesmallparticleshave a sizeabout10A. They make a half of a volumepartof scattering
particlesandhaveastronglyroughsurfacewith fractaldimensionDs=2.5.Theothergroupof particleshasapowerdistributiononthesizesN(R)�
R J > , wheretheR changesbetweenRK�D > =25ÅandRK µ�V =300Å. Theexperimentalvalueof then is 3.2.Thisgroupof particleshasa volumepart
lessthan1%. Usingour modelwe couldsatisfactorily explain theexperimentalSANSdatafor thedifferentCS.Thework is executedat support
RFBR(grant01-02-96412).

A-153 Structur eEvolution and Formation of Pre-meltedStatein NaNO� Confinedwithin PorousGlass
I. Golosovsky
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, A. Fokin
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, Yu. Kumzerov
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PNPI,188350,Gatchina,Leningraddistr., Russia�
Ioffe Phys.-Tech.Institute,26Politechnicheskaya,194021,St.-Petersburg, Russia

The resultsof neutrondiffraction studyof NaNO� embeddedin porousglassarepresented.It is shown, that NaNO� forms complex dendrite
clustersinsideglass.Thedetailsof thestructureincludingtheanisotropicthermalparametersaredeterminedbothbelow andabove ferroelectric
phasetransitiontemperatureTc. It is demonstratedthat growth of dielectric permittivity could be attributed to the giant increaseof thermal
displacementsandpossibleformationof ”pre-meltedstate”. On cooling ferroelectricphasetransitionsuppressesthis ”looseness”andbelow Tc
normalferroelectricphaseexistswith structurenearlyidenticalto thebulk NaNO� . Thework wassupportedby theRFBR(grants01-02-17739),
theRussianProgram”NeutronResearchesof Solids”.

A-154 SANSinvestigationon poresurfacerougheningin rocks
D. Sen

�
, S.Mazumder

�
, S.Tarafdar

�
,�

S.S.P.D, B.A.R.C,Mumbai-85,India�
C.M.P.R.C,P.D, Jadavpur University, Calcutta-32,India

Pore-matrixinterfaceandpore morphologyin somemetamorphosed,sandstonesand igneousrocks have beeninvestigatedin lengthscalesof
20-1000nm by small-angleneutronscattering(SANS)to reveal thefractalnatureof the interface.Multiple scatteringeffectsin thesespecimens
hasalsobeenlooked into. Fractaldimensionof sandstonesandmetamorphosedrockshasbeenestimatedto be2.8but thatfor igneousrockshas
beenfound to be2.3. Attempthasbeenmadeto explain the fractalnatureof the former rockswith a computersimulationmodelbasedon their
formationmechanisms.SANS dataindicatethe existenceof the uppercut-off of fractal for igneousrocksandsandstone,but no unambiguous
cut-off hasbeenobservedmetamorphosedrocksin theaccessiblelengthscale.

A-155 Small angleneutron scattering investigationof microporosity in marbles
R. Coppola

�
, A. Lapp

�
, M. Magnani

�
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ENEA-Casaccia,FIS,CP2400,00100Roma- I�
CEA-Saclay, LaboratoireLéonBrillouin (CEA-CNRS),91191Gif-sur-Yvette- France�
ENEA-Bologna,FIS,V. DonFiammelli2, 40138Bologna- Italy

Small-angleneutronscattering(SANS)measurementshave beencarriedout on differentmarbleandlimestonesamples,of relevanceto cultural
heritagesafeguard,to investigatethe microporedistribution in the sizerangebetween1 and100 nm. Differentvarietiesof marblehave been
studiedusinga � � �-» � singlecrystal,pore-free,asreference.A seriesof redscaglialimestonesampleshasalsobeenstudiedobtainingfor this
materialwell reproductibleresults.NamelyidenticalSANScross-sectionarefoundfor speciemensissuedfrom a modernquarryandfor samples
issuedfrom anhistoricalbuilding. Furthermore,themicroporevolumedistribution functions,obtainedby transformationof theSANSdata,are
in accordancewith theporosimetryresultfor poresizeslargerthan50 nm approximately. SANSmeasurementscarriedout to try anddistinguish
closeandopenmicroporosityarealsoreported.

A-156 Layered structural determination of ternary systemsbasedon clays: precursorsin the synthesisof mesoporoussolids
M. Naranjo

�
, M. D. Alba

�
, A. I. Becerro

�
, M. A. Castro
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, A. C. Perdiǵon

�
,�

InstitutoCienciadelos MaterialesdeSevilla
A neutrondiffractionstudywascarriedoutin D16StationatILL, with theatwofoldpurpose:(a)toevaluatethequalityof two differentmacroscopic
vermiculitesto beemployedasreferencematerialsin thebasicstudyof thearrangementof organicmoleculesin their interlayerspaceand(b) to
analysethe level of contrastincorporatedin the target systems(composedof thesilicate,a surfactantcomponentanda swellingagent).For the
(a)purposewehavechosentwo well-characterisedmacroscopicvermiculites,Eucatex andSantaOlalla,andthey havebeenintercalatedwith fully
deuterateddodecyltrimethylammonium.Theneutrondiffractionpatternsof bothsystemsshow thatthereis alargenumberof (00l) diffractionbasal
reflexions. However, a moreorderedorganic/silicatemesophaseis formedwith vermiculitefrom SantaOlalla, a morepreciseneutronscattering
profile alongthec-axisbeingobtained.Regardingthe(b) objective, thestudyof the influenceof theorganicswellingagenthasbeencarriedout
in themostorderedorganic/silicasystem.Theeffect of absorbingthreedifferentalkaneswith lengthchainfrom C8 to C12canbesummarizedas
following: They actasswellingagentsandthebasalspacingincreasedup to ca. 40 Å. Thebasalspaceremainsalmostconstantandtheseriesof
basalreflectionsexhibit similar profilesfor all thesystems.

A-157 Small Angle Neutron Scattering (SANS)observation of channelsin nuclear membranes
G. Pépy

�
, A. Kuklin

�
, A. Apel

�
,�

LaboratoireLéonBrillouin, CEA Saclay, 91191Gif surYvetteCEDEX,France�
JINR,141980Dubna,Russia

Nuclearmembranesarethin polymerfoils (typically 10m thick) irradiatedby heavy ions which createdefectslocatedalongthe ions trajectory,
the track. It is possibleto openrathermonodispersechannelsby chemicaletching(0.25NNaOHat 80� C for PolyEthyleneTerephtalate).SANS
experimentshave beenperformedin LLB (PAXE) andILL (D11)on PETmembranespreparedin theFLNR (JINR,Dubna),andlaterin GANIL.
Previously only a Gaussianapproximationwas used[1,2] for the data treatment. A new experimentalprotocol allows to obtain more fully
interpretablespectra.For thebiggestchannelswe couldobserve theoscillationsof theBesselfunction(radialpartof a cylinder form factor).The
rotationof thesamplearounda verticalaxisprovides3 dimensionalinformationaboutthechannelshape.[1] R. Spohr, NuclearInstrumentand
methods,173(1980)229-236[2] D. Albrechtthesis,(1983),GSI report83-13,Darmstadt,Germany
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A-158 Small Angle Neutron Scattering (SANS)observation of channelsporoussilicon
G. Pépy
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LaboratoireLéonBrillouin, CEA Saclay, 91191Gif surYvetteCEDEX,France�
MTA, POB49,H1525Budapest,Hungary

Whenelectrochemicallyetchedin HF, silicon wafersdevelop a porouslayer. The geometryof this layer is stronglydependentuponthe initial
dopingof thesilicon. Thereexist acritical dopingwhentheporositychangesfrom anamorphousto anorganisedstatewith parallelchannels.While
electronmicroscopy cangiveonly alocalpictureof thechannelshape,SANSprovidesoverall informationaboutchannelsshape.Earlyexperiments
at theBudapestreactorallowedto determineaveragechanneldiametersandshowedthatthediameterdispersionfollowsaSchultz-Zimmlaw [1,2].
Thechannelsexhibit a very largeaspectratio which makestheir studydifficult; for a recentexperimentperformedon D11,at theILL, we useda
new specificexperimentalprotocol,includingtherotationof thesamplearoundanaxisorthogonalto theneutronbeam,which allows to obtain3
dimensionalinformationaboutthechannelshape.Previousexperimentshadshown that thedopingrangewheretheporositychangetakesplace
is very narrow. We shallpresenta new modelfor thechanneldiameter, crosssectionandoverall 3D shape.[1] G. Kadar, G. Kali, Cs. Ducso,E.
Vazsonyi: Smallangleneutronscatteringin poroussilicon,PhysicaB, 1997,Vols. 234-236,pp. 1014-1015[2] G. Kadar, E. Vazsonyi, S.Borbely,
G. Kali: Smallangleneutronscatteringin P+dopedporoussilicon,J.PorousMaterials,2000,Vol. 7, pp. 331-334

A-159 SANSinvestigationof nitr ogensorption in mesoporoussilica
B. Smarsly

�
, M. Antonietti
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�
,�

Max-Planck-Instituteof ColloidsandInterfaces,Potsdam,Germany�
Hahn-Meitner-Institute,Berlin, Germany

The mechanismsof nitrogensorptionin mesoporoussilica with pore sizesbetween5.5 and 10 nm were investigatedby small-angleneutron
scattering(SANS).Usingcontrastmatchingconditionsfor silica andcondensednitrogen,SANScurveswererecordedat 77 K at variousrelative
pressures.Theexperimentofferstheuniqueopportunityto studyporestructuresandsorptionmechanismsin onesingleexperiment.Usingnovel
suitableevaluationmethods,thechangesin theSANSpatternswerequantitatively relatedto differentsorptionmechanisms,which werefoundto
bemicropore(2nm)filling, nitrogenlayerformationandmesoporecondensation.In particular, anunambiguousproof anda quantificationof this
additionalmicroporositywasobtainedfor thefirst time.

A-160 Optical data storagematerial Sr Q;m 	;� BaQ;m ��� Nb � O 	 : A singlecrystal neutron diffraction study.
D. Schaniel
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, J.Schefer
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�
,�

Laboratoryfor NeutronScatteringETHZ & PSI,CH-5232Villigen PSI,Switzerland�
Instituteof Physics,Academyof Sciences,CR-16253Prague,CzechRepublic�
Institut für Mineralogie,Universityof Cologne,D-50674Köln, Germany

SrV Ba� J]V Nb� O	 , SBN, c�ldz§l¦0 , is a very attractive materialfor technologicalapplicationsandbasicresearch,becauseof its outstanding
electroopticandphotorefractive properties.Thespacegroupof SBN in theferroelectricphaseis P4bmwith a positionalmodulationof theNbO	
- octahedraandanoccupationalmodulationof theSr/Baatoms.Theidealstructure(A1) � (A2) � (C)� (B1)� (B2)@ O��Q is not fully occupied.Five Ba
andSr atomsaredistributedover six sites,wherebythe(A1) � positionis only occupiedby Sr, on (A2) � Sr andBa arepresent,the(C)� position
is emptyandthe(B1)� , (B2)@ positionsareoccupiedby theNb atoms.We performedneutrondiffractionexperimentson TriCS at SINQ in order
to explain theinfluenceof thepositionalmodulationof theoxygen-octahedraon themodulationin theSr/Baoccupationin thecongruentmelting
compositionSrQ;m 	;� BaQ;m ��� Nb� O	 by detectingthemainandsatellitereflexesof thefirst order.

A-161 Neutron and X-ray powder diffraction investigatedof the newcompoundBi �
m �A� Li Q;m �A� Nb � O �
S.G. Vasilovski

�
, A. I. Beskrovni

�
, L. S.Smirnov

�
, A. M. Balagurov

�
, M Sarrion

�
, L Mestres
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, M Herrias
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,�

JointInstitutefor NuclearResearch,141980Dubna,Russia�
Universityof Barcelona,08028Barcelona,Spain

New compoundwassynthesizedwith a purposeof searchof materialswith high ionic conductivity. The crystalstructureis definedusingboth
x-ray andneutrondiffractiondata.Thestructureof Bi �
m �A� Li Q;m �A� Nb� O� is orthorhombicwith sp. gr. Cmc21andtheparametersof anelementary
cell a=24,849Å, b=5.453Å, c=5.462Å(x-ray datawereindexedin tetragonalsp.gr. I4/mmm,a=b=3,857Å, c=24,849Å) atT=290K. Compound
wasinvestigatedin a wide temperaturerangefrom 10 up to 870K. Structuralphasetransitionsin this areaof temperaturesis not founded.The
Ritveld refinementwascarriedout at 10 and290K. Undertwo temperaturescoordinatesof atomsandthermalfactorin isotropicapproachwere
determined.Theanalysisof thereceiveddatawith usebondvalencecalculationis carriedout.

A-162 Neutron Diffraction Study of Structural Transformations in Ternary Mercury Chalcogenidesat High Pressure
D. P. Kozlenko

�
, V. I. Voronin

�
, V. P. Glazkov

�
, B. N. Savenko

�
, V. V. Shchennikov
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FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia�
Institutefor MetalPhysics,UralBranchof RAS,620219,Ekaterinburg, Russia�
RRC

Structureof ternarymercurychalcogenidesHgSe� J]V SV (x=0.3,0.5,0.7)andHgTe� JWV SV (x=0.15)hasbeenstudiedbymeansof neutrondiffraction
at pressuresup to 4 GPa usingsapphireanvil high pressurecell equipment.A phasetransitionfrom thecubiczinc blendephaseto thehexagonal
cinnabarphasewasobserved in both systemsat P� 0.6 GPa and1.5 GPa, respectively. Latticeparametersandpositionalparametersof Hg and
Se/Te/Satomsasfunctionsof pressureweredetermined.Thedifferencesbetweencinnabarphasesof HgSe� JWV SV andHgTe� JWV SV arediscussed.
Thework wassupportedby RFBR,grant00-02-17199.

A-163 The Structur eof 6-line Ferrih ydrite
E. Jansen
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Mineralogisch-PetrologischesInstitut,Universiẗat Bonn,ForschungszentrumJülich, 52425Jülich, Germany�
SilberneFischGasse13,93047Regensburg, Germany�
Lehrstuhlfür Bodenkunde,TechnischeUniversiẗat München

A sampleof 6-line nanocrystallineferrihydrite (bulk formula: 5,Fe� O� � H � O) obtainedby 12 minuteshydrolysisof Fe(III) nitrateat a temper-
atureof 75,

�
C wasinvestigatedby neutrondiffractionat 5,K, 293,K and343,K. In comparisonto the typical 6-line X-ray diffractogramneutron
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diffractionshows a muchmoredetailedpattern.Basingon earlierdiscussedmodelsthestructureof ferrihydritecannow begivenasa sumof a
defect-freephaseanda defectivephase.6-line ferrihydriteis antiferromagneticalreadyatambienttemperatureswith aspinsequenceof ¼½�|�N��¼
at theiron sitesanda momentof 3.2,��¾ /,Feat5,K.

A-164 Neutron powder diffraction study on the thermal expansionof cuprite
W. Scḧafer

�
, A. Kirfel

�
,�

Mineralogisch-PetrologischesInstitut,Universiẗat Bonn,PoppelsdorferSchloss,53115Bonn
Thetemperaturebehaviour of cuprite,Cu� O,wasinvestigatedfrom 8 K to 530K by theanalysisof about100neutrondiffractionpatternscollected
in stepsof about5 K. Cu� O crystallizesin ararecubicstructure(SGPn3m)representingaframework of cornersharingOCu� tetrahedra.According
to Rietveld refinementstheunit cell volumerevealsa minimumaround270K andincreasestowardsboth low andhigh temperatures.Thelinear
thermalexpansioncoefficientsfrom 8 K to 270K and270K to 530K areapproximately�N0/3 }&�©0�ceJ 	 K J � and 143 1��¿0�c4J 	 K J � , respectively.
Observationsof significantamountsof non-Braggscatteringon Cu-reflectionsindicatetheexistenceof transversalvibrationalmodeswhich are
assumedto causethenegative thermalexpansion.Theisotropicthermaldisplacementparametersof bothCu andO increasecontinuouslyfrom 8
K to 530K. Theneutronresultsarediscussedin thecontext with previousfindingsby otherexperimentaltechniques[1]. [1] M. Ivandaet al., J.
RamanSpectrosc.28 (1997)487.

A-165 Neutron Diffraction Study of Bi �R� ^ O �AQ SingleCrystals with Sillenite Structur e,( ^ = Si, SiQ;m ���o� Mn Q;m Q�Qo� , Bi Q;m �A� Mn Q;m � ? )
S.Neov
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, V. Marinova

�
, M. Reehuis
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Institutefor NuclearResearchandNuclearEnergy, 1784Sofia,Bulgaria�
CentralLaboratoryOSPI,1113Sofia,Bulgaria�
Hahn-Meitner-Institut,D-14109Berlin, Germany

Seriesof Bi �R� ^ O�AQ singlecrystalsweresynthesizedby theChochralskiandTSSGmethods.Theisomorphismof all studiedcompositionswases-
tablishedby neutrondiffraction: thecompoundscrystallizewith thecubicsillenitetypestructure(spacegroup � 23,Z=2),a=10.104̊A, 10.109̊Aand
10.153(1)̊Afor ^ = Si, SiQ;m ���o� Mn Q;m Q�Qo� andBi Q;m �A� Mn Q;m � ? , respectively. TheBiO > polyhedroncanbedescribedasa distortedoctahedronwith one
axial positionoccupiedby thefree6s

�
electronpair of Bi

�o�
. In Si-containingcrystalsthetetrahedralposition(2a)is fully populatedby Si

� �
. In

thesynthesizednew compoundBi �R� (Mn � JWV Bi V )O�AQ , Bi andMn atomsstatisticallyoccupy (2a)sites.TheMn-containingsampleswerefoundto
beoxygendeficient.

A-166 Crystallization Behaviour of Bulk Metallic Alloys by IN-SITU Neutron Diffraction
J.L. Soubeyroux

�
, N. Claret

�
,�

LaboratoiredeCristallographie/ CRETA, 25avenuedesMartyrs,38042GRENOBLECedex, FRANCE
We have performedin-situ neutrondiffractioncrystallizationexperimentson ZrTiCuNiAl, ZrTiCuNiBe,PdNiCuPalloysandwe have lookedinto
detailsto the first phasesappearingat crystallization. We have comparedthe observed transitiontemperaturesto the first DSC crystallization
peaks.For severalcompoundsthefirst phaseappearingis anicosahedralphase,meaningthatin theglassystatetheshortrangeorderingmustbeof
icosahedraltype. In thesystemZrTiCuNiAl, thecompositionrangefor which theicosahedralorderappearsis smallerthanthecompositionrange
for whichabulk glassyalloy is produced,otherfirst crystallizationphases,like Zr � Ni, arealsoformed.In thesystemZrTiCuNiBe,anicosahedral
phaseis formedfor theVitr4 composition,but is not obvious for theVitr1 composition.Theexperimentson thePdNiCuPsystemdoesnot show
any intermediatecrystallization.

A-167 Neutron ScatteringStudiesof Functional Carbon Materials
S.M. Mamun
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IMSS,KENS,KEK, 305Tsukuba,Japan�
UppsalaUniversity, 75121Uppsala,Sweden�
OsakaNationalResearchInstitute,563Osaka,Japan

High-resolutionneutronpowder diffraction andsmall angleneutronscattering(SANS) experimentswerecarriedout on threedifferentcarbons
by TOF methodusingpulsedspallationneutronsourceat KENS, KEK, Japan.Materialsselectedon thebasisof their performancesasanodein
secondarylithium ion batterieswereSwedishnaturalgraphite,mesocarbonmicro beads(MCMB) andcarbonfiber. SANSresultsconfirmedthe
existenceof nanoporesin carbonfiber, which is the origin of high capacityof hardcarbons.MCMB showed differencein the low Q region of
thescatteringcurve thatmay arisefrom the turbostraticdisorder. Thehexagonal(AB) andrhombohedral(ABC) phaseinformationin graphitic
structureswerealsorevealedfrom neutrondiffractionresults.All theseresultsarediscussedto explain their electrochemicalperformances.

A-168 Neutron and X-Ray Study of stoichiometric and dopedLiNbO � :Zn Q;m Q�@
S.Sulyanov
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, B. Maximov
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, T. Volk
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Instituteof CrystalographyRAS,Moscow, Russia�
Institut für KristallographiederUniversiẗat München,Germany�
Moscow StateUniversity, Moscow, Russia�
Institut Laue-Langevin, Grenoble,France

LiNbO � (LN) crystalspossessusefuloptical properties,which arestronglydependenton both the crystalstoichiometryandcontentof dopants
suchasMg

���
, Zn

���
, In
�o�

, Sc
�o�

. Suchelementsdrasticallyreducephotorefractionat a sufficiently high ”threshold”concentration.This value
is for Zn in therangeof 6-7 at.%andwassupposedto beconnectedwith thechangeof thedopantatomlocalizationin the lattice. We reportthe
resultsof a singlecrystalneutron(D9, ILL) andX-ray (Moscow) studyof stoichiometricanddoped(with 8.2 at.%Zn) LiNbO � at T= 78 K and
300K andalsoa ”multi-pattern”powderneutron(D2B, ILL) andX-ray (STOE,Univ. Muenchen)Rietveld refinementof thecrystalstructureand
electrondensity. LN singlecrystalsareveryperfectandextinctionproblemsarediscussed.
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A-169 Structural study of the LaNi � m 	 GeQ;m � -D � systemusingneutron diffraction
J.-M.Joubert
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, M. Latroche

�
, R. C. Bowman,Jr.

�
, A. Percheron-Gúegan
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LaboratoiredeChimieMétallurgiquedesTerresRares,2-8 rueH. Dunant,94320ThiaisCedex, France�
JetPropulsionLaboratory, CaliforniaInstitutefor Technology, Pasadena,CA 91109,USA

Intermetalliccompoundsthat reversibly storehydrogengasat room temperatureandpressureareusedin numerousdevicesincludinghydrogen
gasstorageunits, hydrogenpurificationandheat-pumpsystems.LaNi � m 	 M V (M=Sn, Ge), substitutionalderivatives of LaNi � , arebeingused
in sorptioncryocoolersfor applicationsin space[1]. This study dealswith the structuralcharacterisationof LaNi � m 	 GeQ;m � andof its hydride
(deuteride)includingthehydrogeninsertionsitesin themetallicmatrixandtheiroccupancies.Resultsarecomparedto propertiesof Snsubstituted
phases.[1] L.A. Wade,et al.,Adv. CryogenicEngineering,45 (2000)553.

A-170 Crystal Structur eand Spiral Magnetic Ordering of BiFeO� Dopedwith Manganese
I. Sosnowska
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Warsaw University, Poland�
BonnUniversity, Germany�
ISIS Facility, Chilton,UnitedKingdom�
Academyof Sciences,Minsk, Belarus

BiFeO� belongsto theclassof theso-calledferroelectric-magnetsexhibiting bothelectric- dipole( q$³®� 1118 K) andspiralmagneticordering
( qrn·� 653K)[1]. We reporton changeson thecrystalandmagneticstructureof BiFeO� with Mn dopingfor samplesCÀ� ^`_�V~XNZ � J]V » � (x =0,
0.1, 0.2) asanalysedfrom constantwavelengthandtime-of-flight neutronpowder diffraction. With increasingMn concentrationthe periodicity
of the magneticspiral increaseswhereasthe averagemagneticmomentandthe orderingtemperaturedecrease.The Mn dopingleadsto a non-
Brillouin-typebehaviour of magnetisation.[1]. SosnowskaI., Peterlin-NeumaierT., SteicheleE., J.PhysC, 115(1982)4835.

A-171 Neutron powder diffraction study of ilvaite with very high Mn content.
N. Zotov

�
, I. Bonev

�
, R. Vassileva

�
, W. Kockelmann

��� �
,�

Mineralogisch-PetrologischesInstitut,D-53115Bonn,Germany�
GeologicalInstitute,BulgarianAcademyof Sciences,Sofia1113,Bulgaria�
ISIS,Chilton,Didcot,OX11 0QX, UK

Ilvaite,Ca(Fe
���

,Fe
�o�

) � Fe
���

(Si� O? )O(OH), is a mixedvalenceiron silicate. Mn is a commoncomponentof naturalilvaitessubstitutingmainly
for Fe. In all ilvaitesstudiedup to now theMnO contentis lessthan10 wt%. Recently, ilvaiteswith 13.5–13.8wt% MnO wereestablishedin the
Madanoredistrict,Bulgaria.Powderneutrondiffractionstudyon theTOFdiffractometerROTAX at ISIS wasperformedto determinetheFe/Mn
distribution. The structurerefinementsin spacegroupP 2 � /a (a = 13.0246(8)Å, b = 8.8511(5)Å, c = 5.8485(3)Å, h = 90.15(1)degree)show
thatMn substitutesfor Feonly in theM2 octahedralsite (occupancy= 0.510(3)).Orthorhombicsymmetryof theunit cell canberuledout. The
Mn occupancy of theCasite is 0.105(3).TheorderparameterQ, determinedfrom the refinedbondlengths,is equal0.66(34).Therelationship
betweenQ and h is discussed.

A-172 Neutron Powder Diffraction Study of LaONO �
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VTT ChemicalTechnology, P.O.Box1404,FIN-02044VTT, Finland�
LaboratoiredeChimieAppliquéedel’Etat Solide,UMR 7574CNRS,ENSCP, F-75231Paris05,France�
Universityof Turku,Departmentof Chemistry, FIN-20014Turku,Finland�
GraduateSchoolof MaterialsResearch,Turku,Finland�
RisøNationalLaboratory, P.O.49,DK-4000Roskilde,Denmark

Thecrystalstructureof lanthanumoxynitrate,LaONO� , hasbeenreportedastetragonalwith C��Á asthelanthanumsitesymmetry[1]. Analysesof
theluminescencespectraof LaONO� :Eu

�o�
andGdONO� :Eu

�o�
[2] have provedthattheEu

�o�
sitesymmetrycanbeno higherthanC� Á possibly

dueto differentorientationsof nitrategroups.Theneutronpowderdiffractionstudywascarriedout to give moredetailedstructuralinformation.
Theresultssuggestthatthestructuresolutionfrom X-ray diffractiondataisonly anapproximationof theactualone.[1] Gobichon,A.-E.,Auffredic,
J.-P., andLouër, D., Solid StateIonics93 (1997)51. [2] Hölsä,J.,Kestil̈a,E.,andKarppinenM., Z. Phys.Chem.187(1994)61.

A-173 Vacancyordering in nanosizedmaghemitefr om neutron and X-ray powder diffraction
Z. Somogyv́ari

�
, K. Krezhov

�
, Gy. Mésźaros
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ResearchInstitutefor Solid StatePhysicsandOptics,H-1525Budapest,POB49,Hungary�
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ChemicalResearchCenter, H-1525Budapest,POB17,Hungary�
Instituteof Electronics,BU-1784Sofia,Bulgaria

Maghemite( ¹ -Fe� O� ) is adeficientinversespinelof currentinterestfor magneticrecordingmediapreparation.Commonview is with a longrange
orderingof thevacancieson theoctahedralsites,which lowersthesymmetryfrom X U�Â%(� down to T-6 � % � . We studieda nanocrystallinesample
with needleshapedgrainsfocusingour interestonthedistributionof vacanciesandshapeeffects.BothneutronandX-ray diffractionmeasurements
showedthepresenceof superstructurepeaks,thewholepatternwasindexedin T-6 � � � � . Thestructuralparametersweredeterminedfrom Rietveld
refinement,while theexaminationof thediffusescatteringyieldeddetailsof thelocal structureandshortrangeordering.

A-174 Neutron diffraction study of the structur eTiC V O \ N �
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Instituteof NuclearPhysicsof Academyof Sciencesof Uzbekistan,702132Tashkent,Ulugbek,Uzbekistan�
KoreaAtomic Energy ResearchInstitute,P.O.Box105,Yusong,Taejon305-600,Korea

Thecrystalstructureof TiC V O\ N � (x+y+z = 0.67-0.68)have beeninvestigatedby high resolutionneutrondiffractionmethod.Initial sampleshad
NaCl-type(sp.gr.Fm3m)crystalstructure.The latticeparameterdecreasedwith increaseof thenitrogencontent.Theshapeof reflectionsof 00l
typedid notchangedafterannealingat 1000K-890K(120hours).Splittinganddistortionof thestructureandsuperstructurepeaksdecreasedwith
increaseof thenitrogencontent.It is shown thatthetrigonalorderedstructure(spacegroupR3m;P3� 21)of Ti � C typewasformedafterannealing.
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Cubicorderedstructureappropriateto Fd3mspacegroupwasobserved at TiC Q;m �;� OQ;m Q�@ N Q;m �A� . Annealat 1100K hasresultedin disorderingof
structure(sp.gr.Fm3m).

A-175 Neutron Scattering Investigationof Lead-PotassiumEutectic Alloy
N. M. Blagoveshchenskii
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StateScientificCenter- Institutefor PhysicsandPower Engineering,249033Obninsk,Russia�
Instituteof Atomic PowerEngineering,249039Obninsk,Russia

Binary Pb-K systemis a matterof multiple microscopicinvestigations(seee.g. [1]). A singularinterestto this systemresultsfrom Zintl clusters
whichexist in liquid Pb-K( M 25at.%)alloy asaform of quasi-moleculargroups,(Pb� ) J � (K

� 6 ), with thetetrahedralpackingof atoms.However,
thereareno dataon that for Pb-K alloys with potassiumconcentrationlower than25 at.%. We have investigatedliquid leadandPb-K (9 at.%)
eutecticalloy by neutrondiffractionandinelasticneutronscatteringat 630and870K to obtaininformationof its atomicstructureandmicrody-
namics.It is foundthat theZintl pre-peakin staticstructurefactoris absentfor thePb-K (9 at.%)eutecticalloy, that is theclusterisationof this
systemis absent.[1] H.T.J.Reijers,W. vanderLugt, C. vanDijk, M-L. Saboungi,J.Phys.:Condens.Matter1 (1989)5229.

A-176 Phasestability of layered manganatesCa� JWV La V Mn � O ?
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Neutrondiffractionstudieshavebeencarriedout to studythesolubility of Lanthanumin theparentcompound� � � ^`_ � »-? andthestabilityof the
layered�� � q7� � »�? structurein samplesof nominalcomposition� � � J]VYÃ

�
VY^a_ � »-? , preparedby solid-statereactionroute. Theresultsof these

studiesshow thatsinglephaselayeredcompoundsform only in theconcentrationrangecGÄ½zwÄÅce3 6 . The S Ã
� �o� � [ ^`_ » � phasestartsappearing

at x=0.4. At x=1.2, they becomemajority phaseswith CaOandthe layeredphasebeingminority phases.Our neutrondiffraction resultsclearly
disprove earlierreportsthat the layeredphaseis formedover theentireconcentrationrange,x andconfirmour earlierXRD results.Our studies
alsodemonstratethatneutrondiffractiontechniqueis necessaryfor anunambiguousstructuralcharacterizationof thelayeredmanganates.

A-177 Temperature Dependenceof Lattice Parametersin n and p Type CdTeby Neutron Scattering
V. Corregidor
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KristallgraphischesInstitut,Universiẗat Freiburg, D-79104,Freiburg, Germany

Singlecrystalneutronscatteringstudiesof n andp typeCdTehave beenperformedusingthetimeof flight high-resolutiondiffractometerOSIRIS.
Theintegratedintensitiesandlatticeparametersof four (hhh)Braggreflectionsweredeterminedasa functionof temperaturebetween2 and250K
andanalysedwith a Debyemodel.Distinctive featuresarefoundaccordingto theacceptoror donorcharacterof thecrystal.

A-178 ex situ Structur eChangesin Lithium ManganeseSpinelafter High Temperature Storage
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Ex situ neutronpowderdiffractionmethodhasbeenappliedsystematicallyto studythechangeof thecrystalstructurein lithium manganesespinels
in electrochemicalcells. Li �R� V Mn � J]V O� J]Æ (x = 0.0 - 0.1) afterseveral storagetemperatureswereinvestigatedby theRietveld analysisof high
resolutionneutronpowder diffractiondata. With increasingtemperatureof storagein anelectrolytesolution,oxygensite wasfound to be more
deficient. In chemicallyLi-deintercalatedLi ��m Q�� Mn ��m � ? O� , which wasusedasa modelsystemfor studyingthe stability of chargedstateswith
differentcharge depths,phaseseparationdueto variationof Li occupancy in thestructureproceededin slightly de-intercalatedspinelsafter the
storageat 80

�
C.

A-179 MechanochemicalTreatmentof ¸ -Fe� O � - Micr ostructural Analysis
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The effects of milling haematite,̧ -Fe� O� , undera variety of environmentsand milling conditionshave beeninvestigatedby several groups
recently. Of particularinterestis the transformationof ¸ -Fe� O� to defectmagnetite,Fe� -vO� , on wet-milling haematitein vacuumunderlow
energy conditions.Our aim is to clarify the extent to which the intermediatephasemaghemite,¹ -Fe� O� , influencesthe transformationandthe
resultantmilled products.We have milled ¸ -Fe� O� for 72 h and144h andinvestigatedtheproductsby in situ neutrondiffractionmeasurements
up to � 700

�
C. Thefractionsof Fe� -vO� andotheroxidephaseshave beendeterminedby Rietveld refinement.Our findingsagreewith chemical

analysisfor theFe
���

presentin themilled products.

A-180 Neutron Diffraction Study of the Crystal Structur eand Dissolved OxygenContent of Yttria-Sinter edAluminum Nitride
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Departmentof MetallurgicalEngineering,McGill University, 3610UniversitySt.,Montreal,QC,Canada,H3A 2B2�
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Oxygenimpurity andits relateddefectsarethoughtto bethemostinfluentialfactorsin controllingthethermalconductivity of AlN. It is thoughtthat
thedefectpopulationwithin thecrystalstructureof this materialis influencedby oxygenincorporationinto thelatticeandasa result,thephonon
conductivity, which dictatestheheattransferpropertiesof AlN, is affected. Neutrondiffractometrywasusedto determinethedissolvedoxygen
contentandcrystalstructurechangesof AlN. Thediffraction datawereanalyzedthroughRietveld refinementmethod.The lattice parametersa
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andc, Debye-Waller factors,relative microstrainand,mostimportantly, accommodationsitesandatomicpercentageof oxygenimpurity atomsin
the latticeweredetermined.Therangeof oxygendeterminedthroughthis methoddecreasedfrom 0.59(5)at.%for theas-receivedmaterialto as
low as0.20(3)at.%for thesinteredspecimens.Theoxygenwasaccommodatedbothsubstitutionallywith a saturationlimit of 0.39(4)at.%.;and
interstitially. TheresultingRietveldmodelswereusedto explain therelationshipsbetweenthecrystalstructurechanges(suchasunit cell volume,
c/aratioandDebye-Waller factorsvariation)andtheremoval of oxygenfrom AlN structure.

A-181 Neutron diffraction investigationof textureand elasticanisotropy of the olivine xenolithes
D. E. Bourilitchev
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To interprettheseismicanisotropy andto studydeformationprocessesin theEarth’s uppermantletexture investigationsof rocksarenecessary.
Sinceolivine is themostwidespreadrock forming mineral,olivine xenolithesfrom variousEuroperegionswerecollected.Olivine textureswere
measuredby the SKAT neutrontexture diffractometerat the reactorIBR-2 (Dubna,Russia).Both the experimentalandtexture-derived spatial
P-wave distributionswerecompared.Thepreferredorientationof olivine grainsmainlycontrolstheelasticpropertiesat high confiningpressures.
Thereconstructionof therockdeformationtensorwascarriedout. Thep-T conditionsof textureformingprocesswereestimated.

A-182 Relating damagein an A359/SiCcompositeto creepstrain and temperatureusingneutron diffraction
A. Madgwick
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, T. Mori

�
,�

ManchesterMaterialsScienceCentre,GrosvenorStreet,Manchester, M1 7HS,UnitedKingdom
Time of flight and fixed energy neutrondiffraction is usedto measurelattice strain in the matrix and reinforcementphasesof an aluminium
A359/SiC compositeduring creepand during subsequentroom temperaturemechanicaltests. The stressexponentfor creeprate is about3
whendeterminedfrom thestressin theAl matrix phasemeasuredby neutrondiffraction. This is opposedto about8 whendeterminedfrom the
macroscopicappliedstress.This discrepancy is relatedto theevolution of damageduringcreep.Roomtemperaturemechanicaltestsareusedto
quantifydamageby relatingtheelasticstrainin eachphaseto macroscopicmodulusmeasurements.Thedegreeof damageis relatedto thecreep
strain,loadandtemperatureof prior creep.A micromechanicalanalysisof compositeelasticityandthekineticsof creepis introducedandfound
to give goodagreementwith experiment.Macroscopiccreepdataandmodulusmeasurementsarefoundto beconsistentwith neutrondiffraction
results.

A-183 Neutron texturestudy of natural gneissmylonites affectedby two phasesof deformation
J.Pleuger
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GeologicalInstitute,Universityof Basel,4056Basel,Switzerland

Threesamplesof ductilely deformedgneissfrom thePenninicnappes(Adula-Tambo,SwissAlps) werestudiedusingthe texturediffractometer
SV7-b at the ForschungszentrumJülich. Polefigure dataprocessingyieldedcompletetexturesfor several constituentmineralphases(quartz,
chlorite,mica). In combinationwith opticalcrystallographicorientationanlysis,imageanalysisof grainboundaries,andgeologicalfield work, this
allowedto separatetwo stagesof deformationof thesampleswhich occurredunderdifferenttemperatureconditionsandin a differentkinematic
framework, giving importantinformationondeep-seatedtectonicprocessesduringtheformationof theAlps.

A-184 Measurementof the crystallographic textureand internal strain in two phaseCu-Nb wir eusingneutron diffraction
R. J.Klassen
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Departmentof MechanicalandMaterialsEngineering,theUniversityof WesternOntario,London,Ontario,Canada,N6A 5B9.�
NeutronProgramfor MaterialsResearch,NationalResearchCouncilof Canada,ChalkRiver, Ontario,Canada,K0J1J0.

Two phaseCu-Nbwireproducedbyco-deformationtechniqueshasexceptionallyhightensilestrengthandelectricalconductivity. Thehighstrength
resultsfrom therigid niobiumphasewhich is presentin thewire aslong axially alignedfibres.We reportheretheresultsof measurementsof the
crystallographictextureandtheresidualelasticstrainin two phaseCu18wt% Nb wire usingneutrondiffraction.Samplesof theas-fabricatedwire
wereanalyzedatroomtemperatureusingmonochromaticneutrondiffractionto determinetheangularpositionof theniobium(220)andthecopper
(222)diffractionpeaks.Theniobiumandthecopperphaseswerebothstronglytexturedwith theniobium(220)andthecopper(222)alignedin the
axialdirectionof thewire. Theniobium(220)inter-planarspacingwascomparedwith thespacingin strainfreeniobium.Theresultsindicatedthat
theniobiumfibresin theas-receivedwire areundera residualtensilestrainof approximately1.82%.This measuredinternalstrainis significantly
moreprecisethanpreviously reportedvalueswhich wereinferredfrom measurementsof thecurvatureof extractedniobiumfibres.

A-185 Neutron diffraction method for investigationsof strains in single-crystalstructur edmaterials
M. Vrana
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, M. Ono
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Usinghighresolutionneutrondiffractionstrainsin aspecimencanbeevaluatedfrom angulardifferencein positionof diffractedpeakswith respect
to thosemeasuredby strain-freestandards.But in the caseof monocrystalsthis positionis very sensitive to the orientationof the samplewith
respectto theincidentbeam.To overcomethis problem,a setof diffractionpatternswasrecordedduringsamplerotationin vicinity of theBragg
reflection.Thesumof all measuredpatternsthencanberegardedasasimulationof themeasurementof apolycrystallinesample.Thismethodhas
beenappliedto straininvestigationsin a two-phaseAl � O� /Y � Al � O �R� (YAG) single-crystalandthermalcycledNi basedsuperalloys.
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A-186 Mineral preferredorientation and magneticpropertiesasindicators of varying strain conditions in naturally deformed ir on ore
A. Günther
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A foldedlayerof iron orewastakenasa structuraldomainto investigatethedegreeof interdependenceof mineralpreferredorientation,magnetic
propertiesandvaryingstrainconditions.Hematiteandquartzpolefiguresmeasuredby meansof neutrondiffractionwererecalculatedby reducing
theODF into a setof texturecomponents.Thedegreeof preferredorientationincreasesconsiderablyfrom thelimbs towardsthecoreof thefold.
Correspondingchangesof magneticsusceptibility, its anisotropy andhysteresisparameters(e.g.saturationmagnetisation,remanence,coercivity)
revealinformationaboutthedomainstructureof hematiteandtexturemodifyingdeformationalprocesses.

A-187 StressInduced Transformation and Texturesin PseudoelasticCuAlMnZn ShapeMemory Alloy Deformed in Tension
D. Neov
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NuclearPhysicsInstitute,ASCR,25068Rez,CzechRepublic�
Instituteof Physics,ASCR,NaSlovance2, Prague8, 18221,CzechRepublic

Martensitictransformationprocessesin shapememoryalloys arecharacterizedby reversibletexturetransformations.Thecommerciallyavailable
SMA productsaswires are typically fiber textured. Due to the lattice correspondencebetweenausteniteandmartensitephases,this drawing
textureis partially inheritedupontransformationandpossiblymodifiedby preferentialformationof martensitevariantsif thetransformationto the
martensitetakesplaceunderappliedstress.In this work, in-situ neutrondiffractiontexturemeasurementsof CuAlMnZn alloy barspecimenupon
tensileandcompressive loadingwerecarriedout. Theresults(ODFs)arecombinedwith theconventionalstructuralanalysisusingTOF spectra
(GSASRietveld refinement)collectedin anotherexperimentin axial andradialorientationwith respectto theloadaxis.

A-188 Determination by neutron difraction of residualstressesin PM 6061Al-15%volSiCw compositeswith differ ent whisker orienta-
tion
R. Ferńandez
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, G. Bruno
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, A. Borrego
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Dept. of PhysicalMetallurgy, CentroNacionalde InvestigacionesMetaĺurgicas(CENIM), C.S.I.C.Av deGregorio del Amo 8, 28040Madrid,
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Hahn-MeitnerInstitut,Glienicker Str.100,D-14109Berlin, Germany
The determinationof residualstresses,RS, in 6061Al-15vol%SiCw compositeswascarriedout to correlatethemwith whisker orientation,dis-
tribution andaspectratio. The compositeswereobtainedby a powder metallurgical, PM, routeandconsolidatedby extrusionat four different
temperatures,Text (300

�
, 359

�
, 498

�
, and534

�
C). Text is themainparameteraffectingtheir whisker orientation/distribution; anincreasein Text

leadsto anincreasingwhiskeralignmentwith extrusiondirection.TheRSwerestudiedin thepeak-aged(146
�
C/15hours)conditionsof materials.

Theresultsof thesin2yplotsindicatethatthereis anon-hydrostaticstressstatein all reinforcedmaterials.This is expectedin awhisker reinforced
compositebecauseof thedeviatoric componentof theRStensorgeneratedby thewhisker geometry. This effect is associatedwith theStrength
DifferentialEffect observedin uniaxialtesting(tensilevs. compressive behavior) of thesecomposites.

A-189 Residualstressesin friction stir weldedAl sheets
P. Staron
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GKSSForschungszentrum,21502Geesthacht,Germany�
BAe Systems,Bristol, BS347QW, UnitedKingdom

Frictionstir welding(FSW)isarelatively new joining techniquefor aluminumalloysthataredifficult to fusionweld. A potentialfieldof application
areaircraftstructureswherecostsareto bereducedby usingnew joining techniquesinsteadof riveting. Greateffort is currentlymadeto qualify
FSW for this purpose.In this study, the influenceof a coolantappliedduring welding of Al sheetswasinvestigated.Liquid CO� coolantwas
pourednearthe weld seamfor removing heatfrom the weld zone. The residualstressesacrosstheweld weremeasuredby neutrondiffraction.
Threesheetswereused,onewithout cooling,andtwo with cooling,wheretwo differentdistancesof thecoolantnozzlesfrom theFSWtool pin
werechosen.Theresultsshow thatby applyinga coolant,tensilestressin thecenterof theweldcanbereducedsignificantly.

A-190 Stresseson two setsof Cu precipitatesin Fe�o� Cu � alloy
L. Koszegi

�
,�

ResearchInstitutefor Solid StatePhysicsandOptics,H-1525BudapestP.O.Box49,Hungary
Copperprecipitatesmostlyon thegrainboundariesof themain(Fe)matrix. TheCu(111)Braggpeakpositionandits broadeningafterdifferent
heattreatmentshasbeeninvestigatedby neutrondiffraction. Dependingfrom thetreatmenttheCu(111)peakshows somepeculiarcharacter. On
theonehandit shifts,on theother, however, broadensshowing quitebig elasticstressesandindicatingplasticdeformations,respectively. After
somespecialcasesthebroadeningeventurnsto splitting. Thereasonof bothphenomenais thebig differencein thethermalexpansioncoefficients
of theconstituentsthatstronglyinfluenceboththeelasticandplasticstressconditionsontheCuprecipitates.Stresscalculationswill becarriedout
for bothcases.Thepossiblesourcesof thesplitting will alsobeexplained.

A-191 Residualstressstatesbefore irradiations in ESStarget weldedstructural materials
F. Turquier
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Universityof Ancona,Italy�
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ILL, Grenoble,France

The presentwork takes place in the framework of the EuropeanSpallationSourcetarget R&D program. A wide spectrumof miniaturised,
mechanicaltestsspecimensof differentstructuralmaterialswereplacedinto the SINQ target (Paul ScherrerInstituteVilligen, Switzerland)for
post-irradiationinvestigations.Oneof the non-destructive techniquesplannedfor evaluatingthe stressfields producedby irradiationis neutron
diffraction. Themeasurementson irradiatedspecimenswill beperformedat SINQ usinga new instrumentdesignedfor this purpose.This paper
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presentstheinitial stressmeasurementsperformedat ILL (Grenoble,France)on specimenskeptunirradiatedin orderto getthereferenceresidual
stressstate.

A-192 ResidualStrain Measurementof an Unidir ectionally Solidified Al � O � /YAG Compositesby TOF Laue Diffraction
S.Torii
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High Energy AcceleratorResearchOrganization�
JapanUltra-highTemperatureMaterialsResearchInstitute�
ResearchReactorInstitute,Kyoto University

A high resolutiontime-of-flight (TOF) diffractometerSirius at KENS hasbeenutilized to measurethe residualstrain in the unidirectionally
solidifiedAl � O� /Y � Al � O �R� (YAG) compositeprecisely. Sincethesampleis a doublesingle-crystallinecompositematerial,we developeda new
techniquecombiningLauepatternsandhigh-resolutionTOF dataof eachBraggspot,which enabledthedetailedindexing of theLauepatternas
well asextractingresidualstrainprecisely. Weobtainedresidualstrainsof bothAl � O� andYAG phasespreciselyasweastheirazimuthalrelation.

A-193 Investigationof texturesin titanium aluminides by neutron diffraction
H. Brokmeier

��� �
, M. Öhring
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Institut für Werkstofforschung,GKSS-Forschungszentrum,21502Geesthacht,Germany

Among othermethodsneutrondiffraction is an efficient tool to characterizetexture developmentsin materialswhich areprocessedby casting,
deformationandannealing. Threemain advantagesof neutronsagainstX-ray techniqueswereusedto investigatetexturesin two-phaseTiAl
alloys. Dependingon the relatively high penetrationdepthand a beamcrosssectionof about9 cm

�
, the averagetexture of relatively large

volumescanbe measuredandthusalsocoarse-grainedmaterialscanbehandledwith minor problems.Additionally, less-overlappingsbetween
theconstitutingphases,TiAl andTi � Al, occurbasedon thescatteringbehavior of Ti andAl. In thispaper, thetextureof hot-extrudedTiAl will be
presented.

A-194 SANSStudy of ODSFerritic-Martensitic Steels
M. H. Mathon
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Iron oxidedispersionstrengthenedalloys arecandidatefor nuclearfuel cladding. Therefore,it is crucial to control their microstructurein order
to optimizetheir mechanicalpropertiesat temperaturesup to 700

�
C. SANS experimentsallowed to characterizethe oxide dispersion(sizeand

chemicalcomposition)in differentODS materialsafter high temperaturethermaltreatmentandafter phasetransformationsaustenite/ ferrite-
martensite.

A-195 Developmentof Proceduresfor the Measurementof ResidualStressby Neutron Diffraction
G. A. Webster
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, R. C. Wimpory
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Departmentof MechanicalEngineering,ImperialCollege,London,SW72BX
Neutrondiffraction is a non-destructive methodof determiningresidualstressesin crystallinematerials.It is a relatively new techniqueandno
standardis currentlyavailablefor makingthesemeasurements.This presentationgivesthe backgroundto researchthat hasbeencarriedout to
developa standard.It outlinesthemainfindingsandindicatestheprecautionsthatarerequiredto achieve accuratepositioningandalignmentof
specimens(andcomponents)in a neutronbeamandtheanalysisrequiredto obtainreliableresults.It alsoshows thatspecialattentionis neededin
dealingwith near-surfacemeasurementsbecauseof surfaceaberration.It is demonstratedthat,providedtherecommendedproceduresarefollowed,
a positionaltoleranceof , 0.1mm canbeachievedwith anaccuracy in strainof ,v0�c4J � to give a resolutionin residualstressof , 7 to 20 MPa in
mostmaterialsof practicalinterest.
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A-196 BiophysicalApplications of Neutron Compton Scattering
U. N. Wanderlingh
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Thescatteringof epithermalneutrons( + 1-100eV) from organicmoleculesis dominatedby therecoil responseof protonstogetherwith, if partially
deuterated,thatof thedeuteronsin thesample.We have begunto usethis neutronanalogueof Comptonscattering(NCS)to measuremomentum
distributionsandpotentialparametersof protonsin peptidemodelsandpolypeptides.Theinformationaccessibleby NCSis of interestin particular
for increasinglyrealisticab initio simulationsof thedynamicswhich gobeyondconventionalnormal-modeor NewtonianMD approaches.In this
contribution,we discusstheanalysisof NCSspectrafrom peptidemodels,focusingon thecharacterisationof theamideprotondynamicsin terms
of thewidth of thehydrogen-bondpotentialwell, its Laplacian,andthemeankinetic energy of theproton. TheSearsexpansionfor thedynamic
structurefactoris usedto quantify deviationsfrom the high-Q limit (impulseapproximation),andthe resultingasymmetryparametersof recoil
lineshapesareevaluatedin termsof Hermitepolynomials.Datafrom theComptonspectrometerEVS at ISIS (RutherfordAppletonLaboratory,
Chilton,UK) onselectively deuteratedacetanilideillustratetheresultsobtained.

A-197 SANSstudy of the structur eof DPPC/NaDCaggregatesasa function of lipid/detergent ratio
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Small angleneutronscattering,dynamiclight scatteringand isotermaltitration calorimetrywereusedto study the differentaggregationstates
in sodiumdeoxycholate-phosphatidylcholinesystemsat T=60

�
Celsius.Thephosphatidylcholineconcentrationwasfixedat 6 mM. Thesizeand

shapeof theaggregates,occuringin thevesicleto micelletransition,wereinvestigatedin dependenceof thebile saltconcentration(1.5- 10mM).
Theinterpretationof thesmallangleneutronscatteringspectrawasperformedby Guinierapproximationaswell asthevesiclesandmicellesmodel
spectracalculations.

A-198 All disordered regionsof native celluloseare of the samenature
K. Kölln
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Institut für AngewandteundExperimentellePhysik,UniversiẗatKiel, Leibnizstrasse19,D–24098Kiel, Germany�
GraduateSchoolof Agricultural ansLife Sciences,TheUniversityof Tokyo, Tokyo, Japan

Thestructuraldetailsof thebiopolymercellulose,specificallyits morphology, arestill debated.Theclassicaltwo-phase-modelof distinctamor-
phousand crystallineareasis consideredto be too simple. Recentmodelstreatingnaturalcelluloseas a compositematerialassumethat the
disorderedregionsarelocatedprimarily at the surfaceof the microfibrils. Inelasticneutronscatteringgivesnew insight into this problem. The
hydroxyl groupsof celluloseareusedasa probeto measurethe dynamicresponseof the regionsaccessibleto water. IdenticalINS spectraare
obtainedindependentof thecrystallinity andorigin of the differentcellulosetypes[1]. Thespectraof thesedisorderedpartsdiffer distinctively
from thespectraof non-accessible,crystallineregionsinsidethemicrofibrilsandcanbeconsideredasafingerprintof disorderedcellulose.Appar-
ently thedisorderedmatrix of thecompositematerialcelluloseis madeup to a largepartby themicrofibril surfaces.[1] M. Müller, C. Czihak,H.
Schober, Y. Nishiyama,G. Vogl, Macromolecules33, 1834–1840(2000).

A-199 Relaxationaldynamicsin dry and humid DNA
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The influenceof hydrationon the self correlationof DNA-hydrogenshasbeenmeasuredby usinginelasticneutronscattering.The rangefrom
GHz to THz couldbecoveredby combiningback-scatteringandtime-of-flight datafor long incidentwavelength.Thedirectspectralresponseof
wateris maskedby usingD � O. Similar to otherhydratedbiopolymers,asteepincreaseof thesusceptibilityat low frequenciesindicatesadynamic
transitionaroundT � 200K.Thedifferencefor dry andhumidDNA shows thatthewatermoleculescausethis transition.

A-200 Study of glasstransition in DPPC/DMSO/watersystemat low temperatures
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Dimythyl sulfoxid(DMSO)is awidely usedsolventin cryobiologyandmedicine.It createsadehydrationin theintermembranespaceof biological
model membranes[1]. Ice formation in the ternaryphospholipid/DMSO/water systemsmainly dependson the phasediagramof the binary
DMSO/watersystemashasbeenestablishedvia X-ray smallandwide-anglediffraction[2]. X-ray andneutrondiffractionanddifferentialscanning
calorimetrywereappliedfor the investigationof theglasstransitionbelow the temperaturesof ice formationin the ternaryDPPC/DMSO/water
systemin therangeof temperaturesfrom -40

�
C to -120

�
C. A new condensedphaseof DPPCwasfoundat andabove a DMSO molarfractionof

0.05. [1] M.A. Kiselev, P. Lesieur, A.M. Kisselev, C. Grabiel-Madelmond,M. Ollivon. J. Alloys andCompounds286(1999)195-202.[2] M.A.
Kiselev, P. Lesieur, A.M. Kisselev, M. Ollivon. Nuclr. Inst&Method,A 448(2000)255-260.
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We showedpreviously that thehydrolysisof someesterscatalyzedby chymotrypsinsentrappedin w/o AOT microemulsionsis greatlyenhanced
at low water/surfactantmolar ratio w0 andthat the oligomericphaseof the reversedmicelle playsan importantrole for the accelerationof the
metabolicturnover. Ourotherpreviousneutronspinecho(NSE)studyshowedthattheeffectivediffusioncoefficient relatingto bendingfluctuation
of theAOT microemulsionis significantlyenhancedat low w0 value.We will show someNSEresultson theeffect of thepresenceof proteinson
thedynamicsof w/o AOT microemulsion.

A-202 Neutron spectroscopyand QC modelingvibrational spectraof Kinetin
K. Holderna-Natkaniec

�
, W. Kasperkowiak

�
, V.D. Khavryutchenko

�
, I. Natkaniec

�;� �
, A. Pawlukojc

�;� �
,�

Instituteof Physics,A. Mickiewicz University, 61-614Poznan,Poland�
NationalAcademyof Scienceof Ukraine,03680Kyiv, Ukraine�
FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia�
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Neutroninelasticscattering(INS) investigationsof 6-furfuryloaminopurine,i.e. kinetin wereperformedon theNERA spectrometerat theIBR-2
pulsedreactorof JINR in Dubna.Moleculargeometrywasoptimizedfor isolatedmoleculeat theAM1 andPM3 semi-empiricallevels,andthe
restrictedHartree-Fock level with the 6-31G� basissetusingthe Gaussian’98program. As the resultsthreesetsof vibrational frequenciesand
their intensitiesin the INS andIR spectrahave beencalculated.Thecomparisonof calculatedfrequenciesandintensitieswith theexperimental
INS andIR spectraallow make out anassignmentsof thelow frequency internalmodesof kinetin molecule.Thelibrationsof furfuryl sidechain
andpurinegroupmixed with the lattice vibrationsbelow the frequency 150 cmJ � . Thensubsequently, in the frequency rangeup to 600cmJ �
following vibrationsmaybeobserved: outof planeandin planevibrationin purinegroup,deformationof anglesin furfuryl sidechain,furanring
torsionaroundtheC-C bonds,outof planeandin planevibrationin furanring.

A-203 DiffusivePropertiesof DUTPASE/Water Systemby Neutron Scattering
S.Magaz̀u

�
, P. Migliardo

�
, B. Vertessy

�
,�

Dipartimentodi FisicaandINFM, Universit̀a di Messina,P.O.Box 55,98166S.Agata,Messina,Italy�
Instituteof Enzymology, Biol. Res.Center, P.O.Box 7. H-1113,Budapest,Hungary

TheubiquitousdUTPpyrophosphatase(dUTPase)is anessentialdeterminantof fidelity of DNA replicationby effectively reducingthedTTP/dUTP
ratio in cells undergoing active mitosis. The physiologicalimportanceof dUTPaserendersthe knowledgeof its detailedcatalyticmechanism
importantin orderto understandtheenzyme’s exquisitespecificitytowardsdUTP andits high turnover rate. TheC-terminalproteinsegmentis
delocalizeddueto its flexibility andthecrystallizedcomplex containsthenon-hydrolyzabledUDPsubstrateanalogue.In thiscontributionweshow
neutronscatteringfindingson dUTPAseaqueoussolutions.By thecharacterizationof thetranslational,rotationalandvibrationalcontributionsto
themotionof theproteinasawholeandof thearm,wecanestimatethestrengthof thedUTPase/waterinteractionandits influenceonthediffusive
dynamicsof bothdUTPaseandwater.

A-204 Densityof phonon statesin the light-har vestingcomplexII (LHC II) of greenplants studiedby inelastic neutron scattering
J.Pieper

�
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Hahn-Meitner-Institut Berlin, Glienicker Str. 100,14109Berlin�
TechnischeUniversiẗat Berlin, Max-Volmer-Institut für BiophysikalischeChemieundBiochemie,10623Berlin

The primary stepsof photosynthesiscomprisethe generationof electronicallyexcited statesby light absorptionin pigment-proteincomplexes
whichactasantennaandrapidexcitationenergy transfer(EET) to photoactive pigmentsof reactioncentercomplexes.Themajorantennaof green
plantsis the light-harvestingcomplex II (LHC II). In antennacomplexes, the couplingof the electronictransitionsto low-frequency vibrations
of the protein matrix (phonons)plays an essentialrole in the generationof a spectrallybroadabsorptionas well as in the energy dissipation
duringEET. Thus,adetailedunderstandingof ultrafastEETrequiresa thoroughanalysisof electron-phononcoupling.Inelasticneutronscattering
experimentsprovide valuableinformationon thephonondensityof stateswhich is indispensablefor a consistentinterpretationof complementary
resultsfrom high-resolutionopticalspectroscopy (seee.g.Pieperetal.,Chem.Phys.Lett. 310,1999,296).

A-205 Inelastic Incoherent Neutron Scattering studiesof water in Biomolecules
I. Michalarias

�
, S.V. Ruffle

�
, J.C. Li

�
, R. C. Ford

�
,�

Departmentof Physics,UMIST, Manchester, UK�
Departmentof BiomolecularSciences,UMIST, Manchester, UK�
Schoolof BiologicalSciences,Universityof Exeter, UK

It is widely known thatwateris thekey elementof life. Our aim is to understandthedynamicsof thewatermoleculesthatcomein closecontact
with thebiomoleculesandcomparetheirbehaviour with thebulk ones,usingNeutronScattering.Herewepresenttheresultsfrom ourexperiments
with PhotosystemII, a lipoproteinthat is found in thegreenpartsof the leavesof every plant (Nicholsonet al., 1996),andDNA. We performed
a seriesof experimentson the TOSCAandHET instrumentof the ISIS facility usingascendingamountof hydrationfor both substances.Our
resultsindicatethat therearesignificantdifferencesbetweenthedynamicsof thewatermoleculesassociatedwith our substancesandbulk ones.
This wateris stronglyperturbedasjudgedby its energy transferspectrum,with a muchbroaderandlower energy transitionthanbulk waterin the
50-75meV ( � 400-600cmJ � ) range(Li et al., 1997).Takinginto accountthediffering geometryof (cylindrical) DNA and(planar)membranes,
thenumberof watershellsperturbedby eachsystemwasestimated.Thedataaddsto thegrowing evidencethatwaterstructurein thevicinity of
biologicalmacromoleculesis unusualandthattheproximalwaterbehavesquitedifferentlycomparedto thebulk solvent. Nicholson,W.V. et al.,
1996.Biochem.J.315,543-547.Li JCandLeslieM (1997)J.PhysChem.101,6304-6307
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A-206 Progesteroneand testosteronestudiesby neutron scatteringmethodsand quantum chemistry calculations
K. Holderna-Natkaniec

�
, I, Natkaniec

�
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, A. Pawlukojc
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, A. Szyczewski
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Instituteof Physics,A. Mickiewicz University, 61-614Poznan,Poland�
FrankLaboratoryof NeutronPhysics,JINR,141980Dubna,Russia�
H. NiewodniczanskiInstituteof NuclearPhysics,31-342Krakow, Poland�
Instituteof NuclearChemistryandTechnology, 03-195,Warsaw, Poland

Inelasticincoherentneutronscattering(IINS) andneutrondiffraction(ND) spectraof progesteroneandtestosteroneweremeasuredsimultaneously
on theNERA spectrometerat the IBR-2 pulsedreactorin Dubna. Both studiedsamplesdo not indicateany phasetransitionin the temperature
rangefrom 20 to 290K. The INS spectrahave beentransformedto thephonondensityof state(PDS)in one-phononscatteringapproximation.
The PDSspectradisplaywell resolved peaksof low frequency internalvibration modesup to 600 cmJ � . The assignmentof thesemodeswas
proposedtakinginto accounttheresultsof calculationsthestructureanddynamicsof isolatedmoleculesof theinvestigatedsubstances.Quantum
chemistry(QC) calculationswereperformedby semi-empiricalPM3methodandat therestrictedHartree-Fock level with the6-31Ç basisset.The
lower internalmodesassignedastorsionalvibrationof theandrostaneskeletonmix with thelatticevibrations.Theintensebandsin PDSspectra
in thefrequency rangefrom 150to 300cmJ � arerelatedto librationsof structurallynonequivalentmethylgroups.

A-207 Molecular Diffusion in CrowdedProtein Solutions
S.Longeville

�
, W. Doster

�
,�

LaboratoireLéonBrillouin, CEA Saclay, F-91191Gif-sur-Yvette,France�
TechnischeUniversiẗat München,PhysikdepartmentE13,D-85748Garching,Germany

Thediffusion of biomoleculesinsideliving cells is impededby the typically high concentrationsof proteinspresentthere,which may be either
freelydiffusing,or partof longcytosekletalfibers.Theconditionsfor intracellulartransportarethuslikely to bequitedifferentfrom theconditions
most amenableto the simple classicalanalysisof self diffusion. The oxygentransportof in the muscleis facilitatedby the self diffusion of
oxymyoglobinat high concentrations.The neutronspin echotechniqueallows to study the interdiffusion of myoglobin and hemoglobinon
microscopicto mesoscopicscale.We have measuredtheconcentrationdependenceof myoglobinandhemoglobininterdiffusionup to 30 mM. At
thehighestconcentrationswe observe a finite interceptof the inversecorrelationtime at Q = 0. We presenttheexperimentalresultanddiscuss
possibleexplanationandrelevanceof differenttheoriesfor thedescriptionof thedata.

A-208 Influenceof hydration and cation binding on the parvalbumin protein dynamics
J.-M.Zanotti

�
, J.Parello

�
, M.-C. Bellissent-Funel

�
,�

LaboratoireLéonBrillouin (CEA-CNRS),CEA Saclay, F-91191Gif-sur-Yvette,France�
CNRS,Facult́edePharmacie,15 avenueCh. Flahault,F-34060Montpellier, France

Due to structuralcharacteristics,parvalbumin exertsa major role in intracellularMg
���

andCa
���

concentrationsregulationduring themuscular
contraction-relieving cycle. This structure-functionrelationshipbeingestablished,we areinvestigatingthestructure-dynamics-functionrelation-
shipto take into accounttheproteindynamics.Becauseof thestrongincoherentneutronscatteringcross-sectionof protonsandof theabundance
of this elementin proteins,incoherentinelasticneutronscatteringis a uniqueprobeto studyvibrationalandrelaxationaldynamicsin biological
macromolecules.We take advantageof thecomplementaritiesin resolutionof variousneutronspectrometers(time of flight, backscattering,spin-
echo)to probetheparvalbumin dynamicsfrom a fractionof picosecondto a few nanoseconds.Experimentscarriedout by neutronscatteringand
NMR highlight a strongcouplingbetweendynamicsof theproteinandof hydrationwater. Influenceof thenatureof thecationon parvalbumin
dynamicsarediscussed.

A-209 Elastic resolutionspectroscopy:a newmethod to study molecular motions in small biological samples
W. Doster,�

TechnicalUniversityMunich,PhysicsDepartmentE 13,85747Garching,Germany
Few biological moleculesareavailablein quantities,200-400mg,thatarerequiredfor quasi-elasticneutronscatteringanalysis.We show that the
time correlationfunctionof molecularmotionscanbeextractedwith muchlessmaterialusingonly thestrongscatteringintensityat zeroenergy
transfer.Thetime axis is introducedby varying thewidth of the instrumentalresolutionfunction,whichis achieved usingmultiple-choppertime-
of-flight spectrometers.Theelasticintensitydecreaseswith increasingenergy resolutiondue to molecularmotionsin the sample.Thetechnical
feasibility of ERS is demonstratedwith 23 mg of hydratedmyoglobin in comparisonwith the standardapproach.Theintermediatescattering
functionof hydratedmyoglobinis bimodaldueto contributionsof dihedraltransitionsanddelocalizedsolvent dependentmotions. The latter is
absentin dehydratedsamples.
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A-210 Micr ostructural characterization of hydrated cementcompositesof varying compositionsby small-angleneutron scattering
SMazumder

�
, D Sen
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�
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S.S.P.D, B.A.R.C,Mumbai-85,India�
ACC Ltd., R & D Directorate,Thane400604,India

Hydratedneatcementcomposites,varyingin compositionswith waterto cementratioof 0.3andafter100daysof hydration,havebeencharaterised
with thedoublecrystalbasedSANSinstrumentat Trombay. Theaccessedrangeof wave vectortransferis 0.003-0.173_ � J

�
. To accountfor the

multiplescatteringeffects,eachcompositehasbeeninvestigatedwith varyingspecimenthickness.All specimensexhibit volumeor surfacefractal
behaviour with varyingdegreeof fractaldimensions.Theresultscouldberelatedto thehydrationcharacteristicsof theneatcementcomposites.
An attempthasbeenmadeto correlatethemicrostructurewith therelative compactionof thehydratedcementmatrix.

A-211 Quantitati ve analysisof UH � in U metal and UO � matrices by Neutron Vibrational Spectroscopy
I. Glagolenko

�
, K. P. Carney

�
, S.Kern

�
, E. Goremychkin

�
, T. J.Udovic

�
, J.R. D. Copley

�
, J.C. Cook
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IdahoStateUniversity, Pocatello,ID, USA�
ArgonneNationalLaboratory-West,IdahoFalls, ID, USA�
ColoradoStateUniversity, Fort Collins,CO,USA�
ArgonneNationalLaboratory-East,Argonne,IL, USA�
NationalInstituteof StandardsandTechnology, Gaithersburg, MD, USA

Theignition of UH � hasresultedin uraniumfires.Neutronspectroscopy is proposedto quantifyUH � in fuel at risk. Spectraof UH � in UO� andU
metalwereobtainedusingtheLow ResolutionMediumEnergy ChopperandChemicalExcitationSpectrometersat ArgonneNationalLaboratory
andtheFilter AnalyzerandDisk ChopperSpectrometersat theNationalInstituteof StandardsandTechnology. Analyticalstandardswereprepared
with powdersof UH � , UO� andU metal. Linear relationshipswerefoundbetweenthemassof UH � andthe integratedintensityof the inelastic
scatteringpeak.Variationsin spectrometerdesignon thescatteringspectraandanalyticalfiguresof meritwill bepresented.

A-212 Small-angleneutron scatteringanalysisof meso-and microporousactivated carbonsproducedfr om paper-mill sludge
K. Littrell

�
, N. Khalili

�
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�
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�
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IntensePulsedNeutronSource,ArgonneNationalLaboratory,9700SouthCassAve.,Argonne,IL 60439�
Departmentof ChemicalandEnvironmentalEngineering,Illinois Instituteof Technology, Chicago,IL 60616�
ChemistryDivision,ArgonneNationalLaboratory,9700SouthCassAve.,Argonne,IL 60439

Small-angleneutronscattering(SANS)andN � -BET analysiswereusedto performadetailedanalysisof themicroscopicporestructureof aseries
of activatedcarbonsproducedfrom papermill sludge.Themicroscopicstructuralcharacteristicsof thesecarbonsdeterminedfrom SANS were
comparedwith the adsorptiondataresults. Contrast-variationSANS studiesdemonstratedthat althoughcarbonparticleshave openstructures
largelyaccessibleto thesolvent,they alsocontainclosedpores.Thedatasuggesttheexistenceof loosecarbonclustersornamentingthesurfaceof
thebulk, graphiticcarbonparticles.Thetrendsobserveddemonstratethatthemethodof productioncansignificantlyandsystematicallyinfluence
thestructuralcharacteristicsandhencetheusefulnessof thecarbonsfor variousapplications.

A-213 Rietveld refinementof neutron, synchrotron and combinedpowder diffraction data of cementclinker
V Peterson

�
, B Hunter

�
, L Aldridge

�
, A Ray

�
,�

Universityof Technology, Sydney�
AustralianNuclearScienceandTechnologyOrganisation

An ordinaryPortlandcementclinker anda NIST standardreferencematerialclinker werecharacterisedusingneutronandsynchrotronpowder
diffraction. Rietveld analysiswasperformedusingtheprogramLHPM, with individual aswell ascombineddatasets.Comparisonsweremade
betweenphasequantificationsfrom thesedifferentdatasets,andwith publishedresultsfrom othermethods.Synchrotronrefinementsgave results
consistentwith the literaturephasequantifications,while the lower resolutionof the neutrondataresultedin refinementswith poor literature
correlationfor tricalciumanddicalciumsilicates.Uponrefinementof theatomicpositionsof triclinic tricalciumanddicalciumsilicates,relatively
minoradjustmentsto thestructuresresultedin significantimprovementin thefit of thephases.Thissuggestedthatthepublishedstructuresarenot
identicalto thosefoundin clinker materials.

A-214 Fatigue Investigationson Autofr ettagedSteelCylinders Basedon Neutron Diffraction Measurements
A. Venter

�
, R. deSwardt

�
,�

NECSA,POBox 582,Pretoria,SouthAfrica�
LIW Divisionof Denel,Pretoria,SouthAfrica

A materialconditioningprocesscalledautofrettagegeneratescompressive residualhoopstressesat the boreof thick walled steelcylinders to
mitigate againstunexpectedfailures. A seriesof cyclic internal pressurizationfatigueexperimentswas conductedon partially autofrettaged
cylinderswith multiple internalradialelliptic shapedcracksmachinedwith sparkerosion.Theneutrondiffractionstrainmeasurementmethodat
theSAFARI-1 researchreactorhasbeenappliedto identify theplasticboundary. Plasticallystrainedmaterialregionswereclearlyidentifiedfrom
thefull width athalf maximumof theBraggpeaksandfoundto correspondto maximain thetensilehoopstrainvalues,aswell to bein agreement
with theoreticalmodeling. Theoreticalfatiguelife predictionsbasedon the actualmeasuredplasticboundarywerefound to give morereliable
resultscomparedto calculationsbasedon theautofrettagepressure.

A-215 2D modelling of small angleneutron scatteringspectrafor agedreactorvesselmaterials
E. Retfalvi

��� �
, Gy. Torok

�
, L. Rosta

�
,�

BudapestNeutronCentre,ResearchInstitutefor Solid StatePhysicsandOptics,H-1525BudapestPf.:49�
Instituteof NuclearTechniques,1111BudapestMuegyetemrkp. 3-9,Hungary

The neutronradiationandthe high working temperatureinduceimportantchangesin the microstructureof the metallic componentsof nuclear
reactors.Thesechangesresult in weakeningof the mechanicalpropertieswhich is the primary interestfor the safetyand life-time of nuclear
installations.In orderto observe micro-structuralchangesseparatelydueto radiationandhigh temperature,first we measuredthethermalyaged
15Kh2mfa steelsamplessampleswith andwithout magneticfield. The observed anisotropicscatteringwerefitted by a 2D model. We found
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that themicro-structureof agedmetalsshows a strongdependenceon thequality of the industrialtreatmentandtheplaceof samplingtoo. This
observationwasimportantfor theanalysisof theirradiatedsamplesby SANSandfor thepreparingof life-time controlsamples

A-216 SANSmeasurementsof irradiated reactorvesselmaterial sampleseries
E Retfalvi

��� �
, Gy Torok

�
, L Rosta

�
,�

BudapestNeutronCentre,ResearchInstitutefor Solid StatePhysicsandOptics,H-1525BudapestPf.:49�
Instituteof NuclearTechniques,1111BudapestMuegyetemrkp. 3-9,Hungary

SANStechniquehasbeenusedto studythemicro-structuralchangesof reactorvesselmaterialsunderthermalageingandneutronirradiation.We
have carriedout experimentson samplesof irradiatedreactorvesselmaterialandweldedcomponentsof VVER-440 type reactorson theSANS
instrumentat theBudapestResearchReactor. In ourmeasurementsirradiatedaswell asnon-irradiatedsampleswerecomparedandmagneticfield
wasappliedfor viewing themagneticstructureeffectsof thematerials.Thesampleswereirradiatedin BRR at high temperatureandpressure.A
clearmodificationof thestructuredueto irradiationwasobtained.We processedthedatasetswith theITP92code,theinverseFouriertransform
programmeof O. Glatter. Ourmicrostructuralobservationsfit well to thehardnesstestresults.

A-217 SANSstudy of sintering developednanosizedstructur es
A Len
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ResearchInstitutefor Solid StatePhysicsandOpticsof theHungarianAcademyof Sciences,POB49. BudapestH-1525,Hungary�
Universityof Miskolc, 3515Miskolc-Egyetemv́aros,Hungary�
ResearchInstitutefor TechnicalPhysicsandMaterialScienceof theHungarianAcademyof Sciences,POB49.,BudapestH-1121,Hungary�
LaboratoireLéonBrillouin C.E.-Saclay, 91191Gif surYvetteCedex, France

Beforesintering,powder particlesor agglomeratesof a singlephasesolid materialaresurroundedby gasor vacuum. After the sintering,the
sinteredbody canbecloseto the theoreticaldensity, a lot of remainingporesare,however, alwayspresentin thematrix. This residualporosity
consistsof gas-filledbubblesor emptypores.During mechanicalprocessingthereis a greatreductionin theaveragevolumeof poresor bubbles,
which arefilled e.g.with potassium.At roomtemperaturethepotassiumcoversthebubblesinternalsurface.Raisingthetemperatureup to 1000-
1020K, this coveragewill disappear, asthepotassiumformsa densegasphasein thebubblesat elevatedtemperatures.SANSmeasurementswere
performedat8 and12Angstromneutronwavelengths.Thesamples,tungstenwires,weremeasuredat1000K, 800K, 600K, 300K temperatures.
Analysingtheanisotropicscatteringpatternsdueto ellipsoidalshapeof thebubbles,thevariationof thepotassiumshallat varioustemperatures
wasderived.

A-218 Industrial Applications of Aggregationof Block Copolymersin Supercritical CO � : a SANSStudy
F. Lo Celso
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Dipartimentodi ChimicaFisica,Universityof PalermoItaly�
MountSinaiSchoolof Medicine,New York NY USA�
HMI-BENSC Berlin Germany�
Universityof NorthCarolina,NC USA�
OakRidgeNationalLaboratory,TN USA	
ArgonneNationalLaboratory, ChicagoIL USA

Industrialapplicationsof supercriticalcarbondioxiderely upontheratherselectiveandeasilyadjustablesolventability of carbondioxide.CO� near
thecritical point is a poorsolventfor high molecularweighthydrocarbonpolymers,while beinga very goodsolventfor fluorinatedpolymers.By
increasingthepressure,CO� becomesagoodsolventevenfor HMW hydrogenatedchains.Speciallyengineeredamphiphilicdi-blockcopolymers,
with a CO� -philic anda CO� -phobicportions,areexpectedto undergo trougha monomer-aggregatetransitionwhenthe solvent densityof the
scCO� changes.Hereresultsof SANS experimentswill be presentedfor block copolymersin which for both the solvophilic andsolvophobic
moieties,differentchemicalformulationandmolecularweightshave beenconsidered.Thenatureof the transitionwill beexplainedin termsof
two importantvariablessuchassoluteconcentrationandsolventdensity(critical micellizationdensity).

A-219 Structural Investigationon Hybrid Nanocomposites
F. Lo Celso
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Universityof Palermo,Departmentof PhysicalChemistry, PalermoItaly�
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Institut Laue-Langevin, GrenobleFrance

A fast growing interestaboutpolymer rubbersand their interactionwith several inorganicfillers hasbeenrecentlyobserved in scientific and
industrialfields,thanksto therelevant technologicalapplicationin tyre development.Smallparticlefillers, suchassilica,areexpectedto modify
morphologicalandmechanicalpropertieswhendispersedin thecopolymermatrix. USANS,SANSandIANS techniquescanspanawiderangeof
thescatteringvectorinvestigatingseveraldomainsrich of differentinformationaboutthestructuralchangein themodifiedpolymerrubber, going
from a fractal structureto thespecificinterfacebetweenhydrocarbongroupandsilica. Aging andthermaleffectscanbealsoexploited in order
to show themechanismof adhesionor detachmentof silica aggregatesfrom therubbermatrix. Thecopolymerrubberinvolvedin this studyis an
elastomerStyrene-Butadienewheretwo kind of silica have beenaddedin differentamounts.Elastomer-silicasystemcointainingsmallamountof
anorganosilanecouplingagentwerealsostudied.
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A-220 Neutron in the service of the combinedmaterial testingsat the Budapestreactor
M. Balasḱo
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KFKI RMKI, H-1525Budapest,P.O.B.49.,Hungary�
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Combinedmeasurementshave beencarriedout at the Budapestresearchreactor, wherethe dimensionof the radiographystationwasextended
for thepurposeto control the conditionof helicopterrotor bladesin thedifferentperiodof their life time. High resolutionradiographypictures
weretakento find anomalyin thedistributionof resinmaterialsat thecore-honeycomb-hullinterfaces,failureat the”adhesivefilling” andpossible
bondlineflaws. Parallel to the radiographicvisualisationvibration testsusingthe methodof statisticenergy analysis(focusedon dampingand
energy distributionsandpropagation)servedfor controlof dynamicbehaviour of differentagedstructures.As a resultof thework it is suggested
that the combinedapplicationof the neutron-,X-ray radiographyand vibration diagnosticsmight be a very useful methodfor the condition
monitoringof helicopterrotorbladesandothersimilar compositestructures.

A-221 Neutron -, X-ray - and electron diffraction measurementsfor the determination of ¹ / ¹WÈ lattice misfit in Ni-basesuperalloys
R. Gilles
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, D. Mukherji
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TechnischeUniversiẗat Darmstadt,Petersenstr. 23,64287Darmstadt,Germany�
TechnischeUniversiẗat Braunschweig,LangerKamp8, 38106Braunschweig,Germany�
Hahn-Meitner-Institut Berlin, Glienicker Str. 100,14109Berlin, Germany�
NuclearPhysicsInstitute,25068ReznearPrague,CzechRepublic�
MineralogischesInstitut,PoppelsdorferSchloss,53115Bonn,Germany

In this contribution measurementsof ¹ / ¹WÈ latticemisfit in modernNi-basesuperalloys will bepresented.Misfit valuesarevery importantdueto
theinfluenceon theprecipitatemorphologyandstability. High resolutiondiffractioninstrumentsusingneutron,X-ray andelectronradiationare
suitedfor thedeterminationof latticeparameterof thetwo phases.Themethodsarecomplementarybecauseof differentscatteringsensitivity and
allow comprehensive interpretation.

A-222 GammaNeutron Transmutation asa Tool for ProcessingNPPHigh Active Waste
Igor Eremeev

�
,�

InternationalBusinessNucleonic
The radwasteproblemwould be solved cardinally, if it wasa successin finding a nucleartechnique,which would allow transuraniumactinides
to be destroyed by fissionandfissionproductsto be transmutedinto stableisotopes.Then, the nuclearfuel cycle could be alteredso asto be
”wasteless”.A methodproposedfor thepurposeis basedon thephotonuclearreactionsinducedby the magneticbremsstrahlung¹ -radiationof
relativistic electrons.Photoneutronsto beproducedtherebyareusedasanothercanalfor transmutation.Methodparameters,suchasaproductivity,
energy ”cost” of a transmutationeventandsoon,areconsidered.Themethodenablestheabove nuclidesto betransmutedat theratecomparable
to thatof their build-up in NPPreactorsunderreasonableenergy consumption.Themethodcouldbe realizedby somemeansdependingon the
¹ -radiationnature.

A-223 Elaboration of the Effective Neutron Generator for Short-lived IsotopesAnalysis
K.I. Kozlovsky
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Moscow StateEngineeringPhysicsInstitute(technicaluniversity),Russia
Resultsof theelaborationof laboratoryimpulselasergeneratorfor effectivematerialactivationanalysisowing to short-livedisotopes(10ms- 100
s) aredelivered. The generatorfunction is basedon the accelerationof laser-producedplasmacontainingdeuteriumby externalmagneticfield
that leadsto plasmabundlevelosityup to 3 km/s. Fastneutronsyield up to 1 billion in pulsedurationnot morethan100nsis waiting. Themain
peculiarityof suchneutronsourceis connectedwith substantialsmallerx-raybackground,accompaniedaneutronirradiationprocessin traditional
typesof generators.It givesa goodpossibility to reducethe deadtime of registrationsystemsaswell asto increasethe sensibilityof analysis.
Theneutrongeneratormaybemoreeffective for thecontentdeterminationof isotopessuchascarbon-12,nitrogen-14,oxigen-16,magnesium-26,
gold-197andsomeothers.

A-224 Analysis of time structur e of neutron-capture gamma-ray spectra, formed in the interaction of a nonsteadyneutron flux and
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FederalStateUnitaryEnterprisefor NuclearGeophysics& Geochemistry, Ramenskoye 401000,Moscow region,Russia�
NuclearPhysicsInstitute,CzechRepublic,Prague,Rez

Presentedis theanalysisof time distribution of gamma-rayfluxesinducedfrom neutroncapturein studyinggeophysicalmediaby pulsedneutron
methods.Time structureof a gamma-rayfield is presentedassumof decayingexponentsanda constantbackground.In a caseof a geophysical
mediumintersectedbywell, timedecayof afarexponentialcurvebringsinformationaboutthetotalneutronabsorptioncross-sectionof ageological
formationandits mineralization.Reliabledataaboutthis importantparameter, particularly, allows oneto locatethewater-oil contactin oil wells.
Measurementresultsarepresentedasa randomvectorN with a dimensionalityequalto thenumberof time channels.Overall, componentsof this
vectorform anintegral countof eventsregisteredin eachdifferentialtime channel.Time decayexponentof thegamma-rayflux is foundfrom an
overdeterminedsystemof linearalgebraicequationswith coefficientsdependingon thecomponentsof vectorN. An approximatesolutionof this
systemis foundby theleastsquaremethodwith theuseof Tikhonov regularizationprocedure.

A-225 Experimental Err or in MeasuredLattice Parametersdue to SampleDisplacement
X.-L. Wang

�
, Y. D. Wang

�
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SpallationNeutronSource,701ScarboroRoad,OakRidgeNationalLaboratory, OakRidge,TN 37830,USA�
IntensePulsedNeutronSource,ArgonneNationalLaboratory, Argonne,IL 60439,USA

A significanterrormayoccurin themeasuredlatticeparameterswhenthesampleis displacedfrom thediffractometercenter. For time-of-flight
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neutrondiffractometers,this errorgivesriseto differentlatticeparametersnot only for detectorsat different2� but alsofor detectorsat thesame
2� but on oppositesidesof the incidentbeam.Testsmadeon GPPDat IPNS,ArgonneNationalLaboratory, show that the sourceof this error
largelycomesfrom a changein thediffractionconstant,L Psin� , whereL is thetotal flight path.Modelingof theexperimentaldataindicatesthat
in orderto achieve a precisionof 10J � , a typical requirementfor strainmeasurements,for a wideangularrangeof detectors,thesampleshouldbe
positionedto within 0.2mm of thediffractometercenter.

A-226 Structural Integrity Assessmentbasedon the HFR Neutron BeamFacilities
C. Ohms
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, A. G. Youtsos
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, P. vandenIdsert
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Instituteof AdvancedMaterialsof theJointResearchCentreof theEuropeanCommission
Neutronsarebecomingrecognizedasavaluabletool for structuralintegrity assessmentof industrialcomponentsandadvancedmaterialsdevelop-
ment.Microstructure,textureandresidualstressanalysesarecommonlyperformedby neutrondiffractionandaPre-Standardis underdevelopment
for thelatter. Furthermoreneutronsprovide for defectsanalyses,i.e. precipitations,voids,poresandcracks,throughsmallangleneutronscattering
(SANS) or radiography. At the HFR twelve beamtubesareinstalledfor the extractionof thermalneutronsfor suchapplications.Two of them
areequippedwith neutrondiffractometersfor residualstressandstructuredeterminationandhave beenextensively usedin thepast.Severalother
facilitiesarecurrentlybeingreactivatedandupgraded.TheseincludetheSANSandradiographyfacilitiesaswell asapowderdiffractometer. This
presentationgivesanoverview of thestatusfor thefacilitiesandsomerecentapplicationsof theinstallationsareshown.

A-227 Time-of-flight neutron diffraction investigationsof elasticand anisotropy strains in fatigued austenitic stainlesssteel
Yu.V. Taran
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The studyof the elasticandplasticpropertiesof the austeniticbasematrix andmartensiticprecipitatesinducedduring the high cycling tensile-
compressloadingwasmadein thein-situstressrig experimentontheENGIN instrumentat theISISfacility. It is observedthattheelasticconstants
of theausteniticandmartensiticphasesfor theaxial andtransversedirectionsdeterminedby theRietveld refinementareindependentof the level
of fatiguewhile thebulk valueof theYoung’s modulusmeasuredby agaugeextensometerdecreaseswith increasingfatigue.Theausteniticelastic
responseis linearthroughoutthemeasuredstressrange(0 - 500MPa) while themartensiticresponseis linearonly up to 180- 200MPa,thesame
level of stressat which bulk plasticity is observed. Herewith theratio of themartensiticelasticconstantsin theaxial andtransversedirectionsis
almosttwice thatexpectedbasedpurelyon thevalueof thePoisson’s ratio.

A-228 The residualstressrelaxationafter fatigue in fine grained steels.
G. Bruno
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Hahn-MeitnerInstitut,Berlin, Germany�
Institut für Schweißtechnik,TechnischeUniversiẗat- Braunschweig,Germany

SincetheResidualstress(RS) relaxationduringandafter fatiguecanbehighly detrimentalfor the life of components,a studyof their variation
in weldings,after cyclic loading,simulatingthe operatingconditionshasbeencarriedout. Platesof S96QLferritic steelwere investigatedin
as-weldedconditionsandsubjectto 350MPa load for 100cycles. Both have composition0.17%C, 0.8%Cr, 2% Ni, a yield stressabout1000
MPa andwereweldedwith manualTIG technique.Thecritical pointsfor ruptureareusuallythetwo surfacescorrespondingto theHeatAffected
Zone(HAZ) werecrackscaninitiate if RSgotensileduringrelaxation.A transverse-to-weldscanwasdoneatmid depthto identify themaximum
RS,which turnedout to bebothin theHAZ andat thecentre-weld.A through-depthscanwasperformedto follow theRSprofile in bothpoints.
Resultsshow thatstressesdecreasein thefatiguedspecimen:tensilestressesrelaxto moderatevaluesbelow 300MPaandcompressiveonesbelow
100MPa. Especiallyin theweld thedegreeof triaxiality decreasesafterloading,which impliesa lower risk to crackinitiation andvoid formation.

A-229 Neutron diffraction study of martensitic transformation in austenitic stainlesssteelunder low cycling tensile-compressloading
Yu.V. Taran
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FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,141980Dubna,Moscow Region,Russia�
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DMS, Universityof Kaiserslautern,D-67653Kaiserslautern,Germany�
EADQ, FraunhoferInstitutefor Nondestructive Testing,D-01326Dresden,Germany

Thefatiguebehaviour of austeniticstainlesssteel,in whichamartensiticphaseis formeddueto plasticdeformation,is of someinterestfor practical
reasons.Before[1] we have reportedresultsof thefirst stageof thein situ stressrig experimenton theENGIN instrumentat theISIS facility with
samplesfrom steelX6CrNiTi1810 subjectedto different tensile-compressive loadingcyclesat a frequency of 5 Hz. In this reportwe describe
resultsof thesecondstageof theexperimentin whichaseriesof samplessubjectedat0.5Hz wasstudied.Extensive informationaboutmechanical
propertiesof theausteniticmatrix andmartensiticprecipitateswasobtainedby theprocessingof mechanicalandneutronexperimentaldata. [1]
M.R.Daymond,J.Schreiber, Yu.V.Taran,J.S.Wright.TheISISexperimentalreportRB 11007,April 2000.

A-230 ResidualStressMeasurementsin Thermally Sprayed Metallic Coatings
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Theperformanceof thermallysprayedcoatingsis significantlyinfluencedby residualstresses.In thepresentresearchprojectdifferentspraying
techniqueswereappliedto manufacturemetallic NiCrAlY depositsof diversetypesof microstructures.Residualstressmeasurementson such
depositswereperformedby neutrondiffractionat thestrainscannerD1A at ILL, andby bending/curvaturemeasurementsusingprofilometry. The
recentlydesignedsetupatD1A employing radially focussingcollimatorsdefinesagaugevolumeof ce3 57�&0��&0�c
�)� � . Thehighspatialresolution
alongthescanningdirectionallowedto obtainstrainprofilesevenfor depositsof about1 mm thickness.Estimatedaveragestressesdeducedfrom
theneutronstrainprofilesagreewith resultsfrom bendingmeasurements.
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A-231 Distrib ution of radial strain in a disc braked railway wheelmeasuredby neutron diffraction
M. Grosse
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PaulScherrerInstitut,Villigen (Schweiz)�
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Disc brakesareappliedin moderntrains. In contrastto block brakedrailway wheelsthetreadof discbrakedwheelsis not heatedduringbraking.
The absenceof this annealingeffect can be result in flatten of wheel sectorsand the formation of cracksbelow the tread. Residualstresses
formedduringserviceplay animportantrole in thecrackinitiation andcrackgrowth process.In orderto investigatethestructuralreasonsof this
damagesstrainmeasurementswereperformedby neutrondiffractionat theG5.2facility of LLB Saclay(France).Threesectorsof onewheelwere
investigated.At sector1 no damagesarevisible or detectedby ultrasonicmeasurements.Sector2 wasabout1mmflattenedat thepositionof the
minimumradiusandsector3 containsamacrocracksomemillimetresbelow thetreaddetectedby ultrasonicmeasurements.In thiscontributiona
detailedcomparisonof thestraindistribution in thethreesectorsis givenandpossiblereasonsfor it arediscussed.

A-232 Stressesin a formed steel
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NFL, Studsvik(Sweden)

Springbackphenomenonoccursin materials,suchasmild steels,usedfor automotive sheetmetalapplications.In orderto studythisphenomenon,
FEM simulationswereusedto theoreticallyevaluatethestrainandstressfieldsinsidetheformedmaterialsandneutrondiffractionmeasurements
were performedon U-formed steelspecimensin order to experimentallyevaluatestrainsand stressesin critical regions of the samples. The
experimentalresultsprovedtheability of FEM simulationsto describethestateof theformedcomponentsandthusalsotheirability to forecastthe
springbackeffect.

A-233 Neutron determination of the residualstressin a centrifuge bowl
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An experimentalstudyof the stressfield in centrifugesfor food processingand for agriculturalapplicationswas undertaken. The model, the
dimensionsand the materialof the sampleare thoseof the most recentline of productionof the Nuova Maip company. They arealso some
of the largestrotors producedby that firm. The residualstrainsandstresseswere determinedby using neutrondiffraction techniquesbefore
centrifugation,inorderto evaluatethe residualstressafter fabricationandforming, andalsoafter centrifugation,inorderto evaluatethechanges
of stressinducedby centrifugation. The upperpart of the rotating bowl is investigatedwherethe higheststressfield during centrifugationis
theoreticallyforecastto occur.

A-234 Measurementand modelling of residualstressesin a TiG weld
P. Webster
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Residualstressesdueto TiG weldinghavebeendeterminedusingtheneutrondiffractiontechniqueandtheresultscomparedwith aFiniteElement
modelcalculation.Measurementsweremadeon a singlepass,autogenous,bead-on-plateTiG weld madealongthecentreline of analuminium
alloy rectangularplateof dimensions172x150x3mm. No filler materialwasused.Theweld is 150mm long with thestartandendpoolscentred
approximately12 mm from theplateends.Thereis an 8 mm wide fusion bandon thecrown surfaceof theweld. Measurementsweremadeat
a neutronwavelength1.51 Åusing the aluminium(311) reflectionanda gaugevolume2 mm wide. Scansweremadealongtransverselines at
threelongitudinalpositionsx = 0 (thecentreof theweld),x = -35 (40 mm from thestart)andx = 35 mm (40 mm from theend)at mid-thickness.
Stresseswerederivedusingstraindatacollectedin thethreesymmetryorthogonaldirections.A full 2-D FEmodelwasgeneratedusingABAQUS.
Theagreementbetweenthecalculatedandmeasuredresultsis good.Thelongitudinalresidualstressesarestronglytensile(up to 200MPa) in the
weld falling to zeroat around15mm from theweld line with balancingcompressiontowardstheedges.

A-235 Impr oved Structural Integrity thr oughAdvancesin ReliableResidualStressMeasurement: the Impact of ENGIN-X.
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Residualstressfieldsareknown to havesignificantlyeffectonfatiguecrackgrowth andhence,structuralintegrity. Tensilestresseshavedetrimental
effectson fatiguelives,whereascompressive stressescanbebeneficial.Sodamagetolerantdesignandmaintenancerequiresdetailedknowledge
of critical crack sizes;crack growth kinetics andaccurate,reliable knowledgeof residualstressdistributions. This paperillustratesadvances
in neutronresidualstressmeasurementusingexamplesof both deleteriousandbeneficialresidualstressfields andtheir impacton remnantlife
assessment.It will furtherdescribehow thenovel softwareandhardwareusedin theconstructionof ENGIN-X, thenew engineeringdiffractometer
beingbuilt at ISIS,will provideanorderof magnitudeimprovementoverpresentinstrumentation.Finally, theimpactof thenew instrumentonthe
typeandqualityof residualstressmeasurementandconsequentstructuralintegrity assessmentwill beforecast.
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A-236 Engineeringapplications of Bragg edgeneutron transmission
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Thetransmissionspectrumof thermalneutronsthrougha polycrystallinesampledisplayssudden,well definedincreasesin intensityasa function
of neutronwavelength.Theshape,magnitudeandlocationof theseedgescanbeaccuratelydeterminedby thetime-of-flight technique,andhence
informationaboutthestressstate,textureandphasespresentin thematerialis readilyavailable. An advantageof Braggedgetransmissionover
conventionalneutrondiffractionis that it canusea pixellateddetectorto mapthestrainin planesamples,producingimagesanalogousto neutron
radiography. Moreover, mapsof thestressstateandtheunstressedlatticespacingfor in-planestressfieldscanbeachievedby tilting thesample
relative to thedirectionof theneutronbeam.Examplesof theapplicationof this techniqueto typical engineeringproblemsarepresentedin this
work.

A-237 ResidualStressInstrument at the HANARO
M Moon

�
, C Lee

�
, V Em

�
, H Kim

�
,�

HANARO Center, KoreaAtomic Energy ResearchInstiute,P.O.Box 105,Yusong,Taejon,Korea
Residualstressmeasurementsby neutrondiffractionhave beenavailablesinceearly2000at theHANARO, KAERI. Recentlya newly developed
linearposition-sensitivedetectorof 100mmwidth � 200mmheightwasfabricatedandtested,andwill beputinto operationin May2001.Replacing
theold detectorby thatnew PSDwith high verticalaperture,we expectto cover thevertically divergentscatteringbeamfully from the focusing
monochromatorandto getabouttwo time highermeasuringefficiency. We reportheretheinstallationof theHANARO residualstressinstrument
andits earlymeasurementson thesamplesof VAMAS andsomeengineeringworks.

A-238 Neutron Strain Scanningof industrial components
T Pirling
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Institut LaueLangevin, 6 rueJulesHorowitz, F-38042Grenoble
Theneutronstrainimagingtechniqueis a non-destructive methodfor the determinationof (residual)stressesdeepinsidematter. Often it is the
only possibletechnique,particularlywhenthespecimenis largeor shouldnotbemodifiedby themeasurementin orderto performothertestslater
on. Samplescanbe”real” engineeringcomponentsandno specialsampletreatmentis necessarybeforea measurement.Thestrainimagerat ILL
shows high lateralresolutionandis suitableaswell to interfaceandsurfaceproblems.Several sectorsof industryhave usedthe facilitiesof the
InstitutLaueLangevin in Grenoblefor theirproductresearch,controlanddevelopment.Theposterwill describetheprincipleof thetechniqueand
someexamples.

A-239 Residualstressin clinched joints of metals
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Diffraction methodsareusedfor the determinationof characteristicresidualstress(RS) distributionsin undismantledclinchedsamplesfor the
assessmentof theinfluenceRSon themechanicalbehaviour of clinchedjoints. While X-ray diffractionenablesmerelythedeterminationof near
surfaceRS distributionsthe higherpenetrationdepthof neutronradiationallows the determinationof triaxial RS statesinside the material. In
additionthecomplex geometryof clinchedjoints restrictstheapplicationof X-ray RSanalysis.Thereforea combinedRSdeterminationby X-ray
andneutrondiffraction hasbeenusedto get an expressive assessmentof the RS distributionsin the immediatevicinity of clinchedjoints. Two
differentmaterialswith differentmechanicalbehaviour wereusedfor clinchingaswell astwo differentcommonclinchingtechniques.
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A-240 The study of remanentFeCoV/TiZr supermirr ors.
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Polarizedneutronreflectometrywith phaseanalysis(PNRPA) techniquecanbe realizedby several methods.Oneof the possibilitiesis to use
theschemëremanentpolarizer- sample- remanentanalyzer̈, provided thepolarizerandtheanalyzercanberotatedabouttheir surfacenormals.
Thus,propertiesof remanentsupermirrorsis importantfor thisschemeandhave to bestudied.For FeCoV/TiZr supermirrorwith a remanencethe
spin-upandspin-down neutronreflectivities weremeasuredat differentappliedfields asa functionof Be� �AÉ � = B /siń . Differentgroupsof layers
areresponsiblefor reflectionat differentvaluesof B � �AÉ � (thinnerlayersgive riseto reflectionat smaller B � �AÉ � ). Thus,magnetizationprocessesin
differentmagneticlayersof thesupermirrorcanbestudied.It wasfoundthatall magneticlayersremainto bemagnetizedoppositeto thefieldsof
magnitudeup to 30 Oe.

A-241 Designingof Multilay eredSystemswith desirableproperties
V. Ignatovich
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FrankLaboratoryof neutronphysicsof JointInstitutefor NuclearResearch,Russia�
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We presentan analyticalmethodto dealwith multilayeredsystems,which helpsto preparesystemswith desirableproperties.In particular, we
show how to prepareasystemwith forbiddensecondorderBraggdiffraction.

A-242 Neutron standing wave and spatial beamsplitting methodsfor neutron grazing incidencestudiesof layered structur es
V. Aksenov, Yu. Nikitenko,�

JointInstitutefor NuclearResearch,Dubna,Moscow Region,Russia
Thespecificfeaturesof theformationof theneutronwavefield at reflection,refraction,or channelingof polarizedneutronsin layeredmagnetically
noncollinearstructuresarestudedtheoreticallyandaredemonstratedexperimentally. Theresultsof theinvestigationof magneticallynoncollinear
structures,suchasthemagneticlayer in aninclinedmagneticfield, magnetic-nonmagneticinterfacelocally noncollinearwith themagneticfield,
bylayerwith an exchangeinteractionof atoms,andthe domainstructurein a thin iron layer by the methodof neutronstandingwavesandthe
methodof spatialbeamsplitting causedby spinflip arepresented.

A-243 Neutron spatial beam-splitting for impr ovementof polarization analysis
V.L. Aksenov, S.V. Kozhevnikov, Yu.V. Nikitenko,�

FrankLaboratoryof NeutronPhysics,JointInstitutefor NuclearResearch,141980Dubna,Moscow Region,Russia
Reflectionof polarizedneutronsfrom the Co film on glasshasbeeninvestigated.An externalmagneticfield is appliedunderan angleto the
samplesurface.Theincreasingof polarizationdegreeof thebeamin off-specularreflectionregion in comparisonwith theincidentbeamhasbeen
observed. It hasbeenshown thatjoint usingof reflectionfrom magnetizedmirror andtheeffectof spatialbeam-splittingincreasesanefficiency of
polarizationanalysisat investigationsof layeredmagneticallynon-collinearstructures.

A-244 Inelastic scatteringof neutronson ultrasonic excitationsin layered structur es
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Theeffectof ultrasoundonthegrazingreflectionof polarizedneutronsin theconditionsof neutronstandingwaveformationin thelayeredstructures
Cu/Ti/FeGd(Gd)/Ti/Cu is investigated.Thedependenceof theneutronreflectioncoefficienton theamplitudeandfrequency of theultrasonicwave
is obtained.Changesin thepositionsof thenodesandantinodesof theneutronstandingwave field dueto energy exchangebetweentheneutron
andthesonicphononis first detected.

A-245 Magnetic ExchangeCoupling in FeCr/Cr Superlattices
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To understandthemutualinfluenceof themagneticlayersin amagneticsuperlatticeoneachotherit is desirableto continuouslytunetheirmagnetic
properties.Thisallowsto systematicallystudytheresultingeffecte.g.ontheorderingtemperaturesin thesystemandontheexchangecoupling.In
practicethishashardlyeverbeenachieved.Basedonourpreviousstudiesof Fe/Crsuperlattices[1] wehavereplacedtheFelayersbyan XNZ V/J � �� V
alloy in a wide concentrationrangez . Neutronreflectivity andMOKE measurementsshow that increasingz from zeroto ce3 . reducestheCurie
temperatureq { of the XNZ2V/J � �� V to zero.Althougha strongeffect on theNéel temperatureqrn of theCr interlayersdueto a proximity effect is
expected,neutronscatteringdataonly indicatea dropof qrn from 1
c/c to %/%(c K at z©��c43 . . Theexchangecouplingpropertiesaredramatically
modifiedcomparedto theFe/Crsystem.Whereasour Fe/Crsamplesexhibiteda strongnon-collinearcouplingmediatedby frustratedspiralsof
antiferromagneticCr [1], theFeCr/Crsamplesexhibit only stronglytemperaturedependentcollinear ferro- or antiferromagneticcoupling.These
resultscanbeunderstoodby consideringthemodificationof theinterfacetopologyuponalloying highlightingtherole of structuralandmagnetic
roughnessfor themagneticexchangecoupling.[1] A. Schreyeret al.,Phys.Rev. Lett. 79, 4914(1997).
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A-246 Interlay er Coupling in Er Ê Tb superlattices
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We reporton neutrondiffractionexperimentsof Er—Tb multilayers.Thesehave revealeddifferentcouplingphenomenadependingon the layer
thickness.In asampleEr�AQ ÊTb� longrangedorderedhelicalandc-axismodulatedstructuresasin bulk Erbiumoccur.Thehelicalstructureis stable
up to temperatureshigherthanthe bulk critical temperature.Measurementswith synchrotronradiationhave shown that the helical structureis
alsoformedin theTerbiumlayers.Apparentlyproximity effectschangethebalancebetweenanisotropy andRKKY interactionin a way to favour
helicalmagneticorder. Additionally the neutrondiffractionshows a doublingof thechemicalsuperstructureaswell for theEr�AQ Ê Tb� asfor the
Er� ÊTb�AQ sample,pointingto antiferromagneticcouplingof subsequentlayersof oneelement.Neutronreflectivity measurementsarein progress
to improve theunderstandingof this coupling.

A-247 Neutron Reflectivity Study of Gd/Cr multilay ers
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In orderto studythemagneticstructureof Gd/Crmultilayerswehavecarriedoutpolarizedneutronreflectivity measurementsonaGd(30Å)/Cr(30
Å) multilayergrown by MBE on a MgO(001)substrate.Thereflectivity of themultilayer in thetemperaturerange12 to 300K, with andwithout
the applicationof a magneticfield perpendicularto both the incidentandscatteringwavevector, wasmeasured.X-rays reflectivity datafrom a
muchwider Q-range,givesthethicknessof about37.5and30.0Åfor theCr andtheGd layerrespectively, while theinterfaceroughnessis limited
to about5 Å. At T=12K, for zeromagneticfield thereis no netmagnetization,whereasfor anappliedfield of 2.34kG simulationof thetwo spin
polarizationsgivesa meanmagneticmomentperatomof 3.30, 0.12��p for theGd and0.13, 0.12��p for theCr. Both magneticmomentsalign
ferromagnetically. At this temperaturehysteresisexistsandthesaturationfield is about1.2kG while thecoercivity is about0.6kG. Magnetization
measurementsversusmagneticfield have shown unambiguouslyin-planeanisotropy in thestudiedsamplesowe do not expectany perpendicular
magnetizationcomponent.

A-248 Magnetic propertiesof Fe� J]V CoV /Mn/Fe� J]V CoV trilay ersasdeterminedby polarized neutron reflectometry
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Epitaxialtrilayersof thetypeFe� JWV CoV /Mn/Fe� JWV CoV (x=0 to 0.75)with interlayerthicknessesin thenmrangeshow astronginterlayerexchange
coupling that dependsstrongly on the Mn thicknessand the ferromagneticmaterial(i.e. x). Using polarizedneutronreflectometry, we have
investigatedthefield dependentorientationof themagnetizationin theindividual layers. In theremanentstate,a non-collinearorientationof the
ferromagneticlayersis found;theorientationsof themagneticmomentsarefoundto betheresultof competitionbetweenthecrystallineanisotropy
andtheinterlayerexchangecoupling.For somestoichiometryof theferromagneticlayers,a clearindicationof a netmagneticmomentwithin the
Mn interlayeris found.

A-249 Neutron wave channelingin the structur eCu(10nm)/Ti(150nm)/Cu(100nm)/glass
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Experimentalinvestigationsof the channelingof neutronwaves in the structureCu(10nm)/Ti(150nm)/Cu(100nm)/glassare conducted. Three
resonancemodesdetectedat neutrontunnelingthrougha 30 nm copperlayerandat neutronradiationimmediatelyout ofa 150nm titaniumlayer
areobserved.Thechannelinglengthis determined.It is concludedthatmonochromatizationincreasesasthewavelengthof thechanneledneutrons
grows.

A-250 Polarisedneutron reflection(PNR) study on the magnetisationreversal in ferr omagnetic/antiferromagneticCo/CoOmultilay ers
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Polarisedneutronreflectometry(PNR)is usedto investigatethemagnetisationreversalin aferro-antiferromagneticCo/CoOfilm systemexhibiting
an extraordinarily strongexchangebias. After field cooling below the Néel temperaturethe present[Co(16.4nm)/CoO(2nm)/Au(3.4nm)]�AQ
multilayer is characterisedby a shiftedmagnetichysteresisloop with simpleunidirectionalproperties.By PNRwe observe anasymmetryof the
in-planeprojectionof the net magnetisationin the reversalprocesseson oppositesidesof the hysteresisloop. Theseresultsprovide a detailed
understandingof the observationsmadeby SQUID magnetometry:A sharptransitionfrom onemagnetisationstateto the otherat decreasing
fields (comingfrom thecoolingfield direction)asopposedto the reversalfor increasingfields (returningto thecoolingfield direction)which is
characterisedby magnetisationrotation.
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A-251 Total neutron reflectionat ultrasonic excitation of the mirr or
V. Aksenov

�
, Y. Nikitenko

�
, V. Proglyado
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, E. Raitman

�
, V. Gavrilov

�
, E. Iolin

�
,�

JointInstitutefor NuclearResearch,141980Dubna,Moscow region,Russia�
Instituteof PhysicalEnergetics,RigaLV-1006,Latvia

The reflectionof neutronsfrom a continuousmirror is investigatedasa function of the frequency andamplitudeof longitudinalandtransverse
ultrasonicwavesexcited in the mirror. The off-specularreflectionof neutronsdueto energy exchangebetweenthe neutronandthe sonicwave
is discovered. In theregion of total reflectionthe intensityof theoff-specularreflectionof neutronsfrom themirror is a periodicfunctionof the
neutronwavelength.

A-252 Analysisof Neutron ReflectometryData by Monte Carlo Technique
S.Singh

�
, S.Basu

��� �
,�

Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,INDIA�
InternationalAtomic Energy Agency, WagramerStrasse5, P.O.Box100,A-1400Vienna,Austria

NeutronReflectometryhasbeenextensively usedfor obtaininglayer densitiesand interfacial roughnesseswith high resolutionin thin films.
Polarizedneutronreflectometrycanobtainmagneticmomentdensityandmagneticstructurein thin films of magneticmaterials.Onecangenerate
the reflectivity pattern[R(Q)] by Parratts’ formalism [1]. Model of the film structureis generatedthrough Ë � (fit betweenmodelanddatain
R(Q)) minimization in parameterspace. In the presentwork we have tried a schemefor obtainingthe structuralparametersof a thin film by
fitting reflectivity datathrougha MonteCarlotechniqueearlierusedby usfor amorphoussystems.[1]L.G.Parratt,Phys.Rev., 95,(1954)359

�
On

deputationfrom Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India

A-253 A RemanentFe/SiSupermirr or TransmissionPolariser
J.Stahn, M. Horisberger, D. Clemens,�

Laboratoryfor NeutronScattering,ETHZ & PSI,5232Villigen PSI,Switzerland
ThematerialcombinationFe/SionaSi substratewaschosenbecausethecontrastin thescatteringlengthdensitiesis highfor spin-upneutronsand
almostvanishesfor spin-down neutronsandits neutronabsorptionis low. Remanencecanbeachievedfor theFeusingDC magnetronsputtering.
Theproblemsinherentin this systemarethe interdiffusionof Si into theFe, thenon-idealmatchingfor spin-down neutronsandthepresenceof
largestresses.However it is theanisotropicstresswhich causesthemagneticremanence.Optimisationof thesputteringparameters(e.g.,partial
pressuresof Ar, N � or O� ) candealwith oneof theproblemsbut usuallywith an adverseeffect on oneof theothers.A potentialsolutionis to
introducea thin SiOV -layer to prevent interdiffusionin thefirst place.ThematchingbetweenFeandSi worsensonly slightly andtheanisotropic
stressis hardlyaffected.

A-254 Off-specular polarized neutron reflectometryfr om a periodic array of Co-disks
H. Fritzsche

�
, K. Temst

�
, M. J.VanBael

�
,�

Hahn-Meitner-Institut,Glienickerstr. 100,D-14109Berlin, Germany�
LaboratoriumvoorVaste-StoffysicaenMagnetisme,K.U. Leuven,Celestijnenlaan200D,B-3001Leuven,Belgium

Usingoff-specularpolarizedneutronreflectometrywith neutronspinanalysis,we determinedthemagneticpropertiesof a largearrayof in-plane
magnetizedferromagneticCo disks. Satellitesareclearlyobserved in theoff-specularreflectivity, dueto the lateralperiodicityof thedisk array.
Using polarizedneutrons,the intensityof the satellitesin the off-specularreflectivity wasstudiedasa function of magneticfield appliedin the
sampleplane.Themagnetizationreversalwasinvestigatedby spinanalysisof theoff-specularreflectedneutrons.

A-255 Off-specular polarized neutron reflectometrystudy of magneticdots with a strongshapeanisotropy
K. Temst

�
, M.J.VanBael

�
, V.V. Moshchalkov

�
, Y. Bruynseraede

�
, H. Fritzsche

�
, R. Jonckheere

�
,�

LaboratoriumvoorVaste-StoffysicaenMagnetisme,K.U. Leuven,Celestijnenlaan200D, B-3001Leuven,Belgium�
Hahn-Meitner-Institut,Glienickerstr. 100,D-14109Berlin, Germany�
IMEC vzw, Kapeldreef75,B-3001Leuven,Belgium

We have measuredtheoff-specularpolarizedneutronreflectivity of a regulararrayof rectangularmagneticpolycrystallineCo-dots,which were
preparedby a combinationof electronbeamlithography, molecularbeamdepositionandlift-of f processes.Thedotshave a length-to-widthratio
of 4:1, imposinga strongshapeanisotropy. The intensityof theoff-specularsatellitereflectionwasmonitoredasfunctionof the magneticfield
appliedparallel to the dotsandin the planeof the film, allowing us to analysethe magnetizationreversalprocessusingthe four spin-polarized
cross-sections.

A-256 Determination of the TemperatureDependenceof the Coercivity in Fe/Cr(110)-Multilayers
J.Hauschild

�
, H. Fritzsche

�
, S.Bonn

�
, Y. Liu

�
, J.Klenke

�
, K. Prokes

�
,�

Hahn-Meitner-Institut,Glienicker Str. 100,14109Berlin
For singleiron layerson a bulk chromiumcrystalit wasshown thatthecoercivity asa functionof temperaturehasa discontinuityat 130K which
is closeto the temperaturewherebulk Cr exhibits a phasetransitionfrom a transverseto a longitudinalspindensitywave. We preparedfor our
studiesan [1.2 nm Fe/26nm Cr]15 multilayer in (110)-orientation. In our experimentwe determinedthe completemagneticstructureof the
multilayer: theantiferromagneticphasesof thechromiumwith neutrondiffraction andthe ferromagneticorderof the iron layerswith polarised
neutronreflectometry. We did not detectany sign that thedifferentmagneticphasesin chromiumaffect themagneticreversalof the iron layers.
Thecoercive fieldsasa functionof temperaturecanbeperfectlyfittedby anexponential.

A-257 Investigatingmagneticproximity effectsin NiO/Pd with polarized neutron reflectometry
A. Hoffmann

�
, M.R. Fitzsimmons

�
, J.A.Dura

�
, C.F. Majkrzak

�
,�

Los AlamosNationalLaboratory, LosAlamos,NM 87545,U.S.A�
NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899,U.S.A.

We investigatedusingpolarizedneutronreflectometryNiO/Pdheterostructuresfor thepresenceof a magneticproximity effect,which is expected
to produceaninducedferromagneticmomentin Pd.Usinga specificisotopemixtureof Ni in thepreparationof NiO, thechemicalcontrastacross
thePd/NiOinterfacewasgreatlysuppressed,thusenhancingsensitivity to magneticcontrastat thereflectinginterface.Despiteenhancedsensitivity
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for any inducedmagneticmoment,no evidencefor a proximity effect wasobserved. If present,themagneticmomentperPdatomcouldnot be
morethan0.01 �)" p , regardlessof Pdlayerthickness,crystallineinterfaceorientation,andnumberof NiO/Pdbilayers.

A-258 Extracting buried twists with polarized neutron reflectometry
K.V. O’ Donovan

�
, J.A.Borchers

�
, C.F. Majkrzak

�
, O. Hellwig

�
, E.E.Fullerton

�
,�

NationalInstituteof StandardsandTechnology, Gaithersburg, MD 20899-8562,USA�
IBM AlmadenResearchFacility, SanJose,CA 95120,USA

Polarizedneutronreflectometrycanextractthedepth-dependentmagnetizationof magneticthin films morepreciselythanothertechniqueswhich
arelimited to a measurementof theaveragemomentor themomentat thesurface.Measuringthereflectivity first with neutronsglancingoff the
front surfaceandagainwith neutronsglancingoff thebackyieldseightspincross-sectionsinsteadof theusualfour. Differencesin thefront and
backreflectivities indicatethepresenceof magnetictwists in thesample.We have appliedthis method,aswell asthemoreconventionalfront-
surface-onlyreflectometry, to studya soft ferromagnetexchange-coupledto a hardferromagnetin fields from 5 to 50 mT. Bulk magnetometry
suggestsspring-magnetbehavior, andwe find the twist in the soft phaseextendsinto thehardphaseat fields too small to induceirreversibility.
This finding is at oddswith simplemean-fieldmodelsof spring-magnets.

A-259 Off-specular neutron scatteringexperimentswith full polarization analysison an Fe/Cr multilay er
J.Major

�
, C. R. Anderson

�
, H. Humblot

�
, A. Schreyer

�
, A. Vorobiev

��� �
, H. Zabel

�
, H. Dosch

�
,�

Max-Planck-Institutfür Metallforschung,Heisenbergstr. 1, D-70569Stuttgart,Germany�
InstituteLaue-Langevin, F-38042Grenoble,France�
Institut für Experimentalphysik/Festkörperphysik,Ruhr-Universiẗat Bochum,D-44780Bochum,Germany�
Petersburg NuclearPhysicsInstitute,188350Gatchina,St. Petersburg, Russia

We presentresultsof spin-resolvedspecularanddiffuseneutronreflectivity experimentsthatwereperformedon a magneticmultilayersampleat
room temperatureat differentmagnetic-fieldmagnitudesandorientationsusinga polarized

�
He gasspin analyser, the new wide-angleneutron

spinfilter. Owing to thecorrelatedroughnessstructureof thesample,theobtainedreflectivity mapspossessvery rich diffuse-scatteringpatterns.
Theresultsobtainedwith full polarizationanalysisallow usto separatetheeffectsdueto interfaceroughnessof chemicalfrom thoseof magnetic
origin. Theuseof therecentlyproposedsupermatrixmethodfor dataanalysis[A. Rühmet al., Phys.Rev. B 60 (1999)16073]is essentialdueto
themagneticnon-collinearityof thestudiedFe/Crmultilayer.

A-260 Surfaceexcitationsin thin helium film in silica aerogels.
I.V. Bogoyavlenskii

�
, A.V. Puchkov

�
, H.J.Lauter

�
, A. Skomorokhov

�
,�

Institutefor PhysicsandPower Engineering,249020,Bondarenko sq.1,Obninsk,Russia�
InstituteLaueLangevin, F-38042,GrenobleCedex 9, France

Theinterestto studytheexcitationsin a4Hefilm adsorbedonsilicaaerogelis, that4Hefilms in theaerogelshowsadifferentbehavior comparedto
films onothersubstratesase.g.graphite.Apart from this,bulk heliumin aerogel,graphiteor vycorshows adifferentexponentfor thetemperature
dependenceof thesuperfluidcomponentnearthe lambda-transition.This mayberelatedagainto thedifferentinterfacepropertiesof thehelium
film excitationson the fractal aerogelsurface. The resultsof the first experimentwith thin helium films on the DIN-2PI spectrometerat IBR-2
reactorarepresentedhere. Experimentshows the goodperformanceof this spectrometereven without cold source. In particularthe very low
backgroundis anabsolutenecessaryfeatureto observe theverysmallsignals.

A-261 Corr elatedinterface roughnessand domain structur e in FeCoV/TiZr multilay ersstudiedby off-specular neutron reflectometry
V.A. Ulyanov

�
, R.W.E.vandeKruijs

�
, M.Th. Rekveldt

�
, H. Fredrikze

�
, S.Langridge

�
, N.K. Pleshanov

�
, V.M. Pusenkov
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, A.F. Schebetov
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, V.G.

Syromyatnikov
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Petersburg NuclearPhysicsInstitute,188300Gatchina,Leningraddistr.,Russia�
InterfacultairReactorInstituut,Delft Universityof technology, Mekelweg15,2629JBDelft, TheNetherlands�
RutherfordAppletonLaboratory, Chilton,Didcot,Oxfordshire,0X11 OQX, UnitedKingdom

In this work we presentthe resultsof time-of-flight polarizedneutronreflection(PNR) experimentswith spin-analysis(after the sample)on
[FeCoV/TiZr] multilayerswith appliedfields parallel to the in-planeeasyaxis of magnetization.In the currentstudywe usedthe reflectometer
CRISPof ISIS in combinationwith a multichannelIRI-PNPI analyzer. Our measurementsshow magneticoff-specularneutronscatteringwhich
yields useful information on the field dependentmagneticdomainstructureand on the in-depthcorrelatedinterfacial roughnessin magnetic
multilayers.

A-262 Magnetization Reversal Processesin an ExchangeBiasedCo/CoO Film
W.-T. Lee

�
, S.G. E. te Velthuis

�
, G. P. Felcher

�
, F. Klose

�
, T. Gredig

�
, E. D. Dahlberg

�
,�

SpallationNeutronSource,OakRidgeNationalLaboratory�
MaterialScienceDivision,ArgonneNationalLaboratory�
Departmentof Physics,Universityof Minnesota

Polarizedneutronreflectometry(PNR)is utilizedto investigatethemagnetizationreversalprocessesin anexchangebiasedCo/CoOpolycrystalline
film. Wedemonstratehow specularPNRmaybeusedto determinethemeansquaredeviationof thelateraldomainorientations.Thisquantitycan
berelatedto themechanismsof themagnetizationreversalprocesses.Thereversalof theCo magnetizationin thesampleis studiedasa function
of field, temperatureandfield training. After field cooling thesamplebelow theblocking temperature,the reversalof the untrainedfilm occurs
throughuniaxialdomainswitching.In contrast,rotationof themagnetizationin domainsis observedduringreversalof thetrainedfilm. Above the
blockingtemperature,uniaxialdomainswitchingagaindominatesthereversalprocess.Theresultsclearly indicatetheimportanceof irreversible
changesin the interfacial coupling. It is most likely thesechangesarea resultof somereorientationof the antiferromagneticdomains. Work
supportedby US-DOE,Office of Sciencecontract31-109-ENG-38.
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A-263 Domainsand interface roughnessin Fe/Cr multilay ers: Influenceon the GMR effect
H.J.Lauter

�
, V. Lauter-Pasyuk

�
� �
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, O. Nikonov
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ILL, B.P.156,F-38042,Grenoble,France�
TU München,D-85747Garching,Germany�
JINR,141980Dubna,Russia�
PNPI,188450,Gatchina,Russia�
IFF, D-52425Jülich, Germany	
IMP, 62019Ekterinburg, Russia

Thenon-colinearcouplingof magneticmomentsin a Fe-Crmultilayerstackis laterallyconstrainedto domainsseenby off-specularspin-flip half
orderBragg-sheetscattering.Themagneticfield dependenceof thecouplingangle,whichscaleswith theGMR effect, is directlyobtainedthrough
thecut-off of theoff-specularBragg-sheetscatteringat theneutronspin-dependentcritical angles.Interfaceroughnessmanifestsin off-specular
scatteringthroughfull orderBragg-peaks,is independenton a magneticfield andthusdoesnot influencethe magneticfield dependenceof the
GMR effect. 3-dimensionalmodelcalculationsperformedin theDWBA with supermatrixformalismallows for a detailedcomparisonof thedata
in particularin regionswith interferencefrom spin-dependentcritical anglescatteringwith off-specularscatteringof themultilayerstructure.An
excellentagreementof the3-dimensionalmodelcalculationwith thedatais obtained.

A-264 Spin-flop transition in an antiferr omagneticsuperlattice
S.G.E.teVelthuis, J.S.Jiang, G.P. Felcher, S.D.Bader,�

ArgonneNationalLaboratory, 9700SouthCassAvenue,ArgonneIL 60439,USA
Magneticorderingin anantiferromagnetically(AFM) coupleduniaxialFe/Cr(211)superlatticewasstudiedin orderto determinehow thetransition
evolvesasa functionof theangle

� � �W� � betweenthefield F andin-planeeasyaxisandhow thetransitionproceedsfrom oneof thesurfacesin
this finite AFM system. MagnetoOptic Kerr Effect measurementsshowed differencesin the orientationsof the Fe layer magnetizationsasa
function F for differentvaluesof ¸ . Two regimescouldbedistinguished:̧ ¡3

�
and ¸ ¿3

�
. While at high field all Felayersareferromagnetically

ordered,on reductionof F , dueto thecoupling,anAFM orderingis achieved. Polarizedneutronreflectometry(PNR)determinedthatdepending
on
� � �]� � the top Fe layer becomesalignedeitherparallelor antiparallelto thefield, when F decreasesfrom the saturationto zero. With PNR

thenon-collinearmagneticorderingof theFelayerswasdeterminedabove thespinflop field. Work wassupportedby USDOE,Officeof Science
contract# W-31-109-ENG-38.

A-265 Spin densitywave controlled by the superlatticeperiod in Cr(001)/Snmultilay erswith Snmonatomic spacerlayers
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PhysicsDepartment,GraduateSchoolof Science,TohokuUniversity, Sendai980-8578,Japan�
Institutefor ChemicalResearch,Kyoto University, Uji, Kyoto 611-0011,Japan�
AdvancedScienceResearchCenter, JapanAtomic Energy ResearchInstitute,Tokai, Ibaraki319-1195Japan�
Institutefor MaterialResearch,TohokuUniversity, Sendai980-8577,Japan

Exoticspin-density-wave (SDW) statesin Cr(001)/Snmultilayerswerestudiedby neutrondiffraction.Fourmultilayerswith differentCr thickness
( Ì {$É = 4 ,8, 12 and16 nm) in Cr/Snbilayersweresynthesizedon MgO substrates.Total thicknessof Cr waskept constantto be 240nm in all
thesesamples.In themultilayersexcept Ì {$É = 4 complicatedincommensurateSDW statesformedat low temperaturesin which wave vectorsof
theSDW weredeterminedby thesuperlatticeperiod.

A-266 Spin-resolvedunpolarized neutron off-specularscattering for magneticmultilay ersstudies
V. Lauter-Pasyuk
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TU München,PhysikDepartmentE13,D-85747Garching,Germany�
JointInstitutefor NuclearResearch,141980Dubna,Moscow Region,Russia�
Institut LaueLangevin, B.P.156,F-38042,GrenobleCedex 9, France�
PNPI,188450,Gatchina,Russia�
IFF, D-52425Jülich, Germany	
Instituteof MetalPhysics,62019Ekterinburg, Russia? MPI Metallforschung,D-70569Stuttgart,Germany

Wereportonanew methodusingunpolarizedneutronreflectionfor theinvestigationof magneticstructurein exchangecoupledmagneticmultilay-
ers.Stronganomaliesin theoff-specularscatteringaredeterminedby thespin-flipprocessoriginatingfrom magneticfluctuationsin themultilayer.
This spin-flip selective processenablesto useunpolarizedneutrons.A complete3-dimensionaldataanalysisof specularandoff-specularscatter-
ing hasbeenemployed to verify atomicspincorrelationsandthein-planedomaindistribution in Fe/Crmultilayers,a typical systemshowing the
GMR-effect.

A-267 The polarized neutron and X-ray reflectivity study of the interface diffusion of the annealedpermalloy/NiMn thin film
C. H. Lee
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Departmentof EngineeringandSystemScience,NationalTsingHuaUniversity, Hsinchu30043,Taiwan�
NuclearReactorDivision,NuclearScienceandTechnologyDevelopmentCenter, NationalTsingHuaUniversity, Hsinchu30043Taiwan�
Centerfor CondensedMatterScience,NationalTaiwanUniversity, Taipei106,Taiwan�
NeutronProgramfor NeutronResearch,ChalkRiverLaboratories,ChalkRiver, Ontario,K0J 1J0,Canada�
SeagateTechnology, Minneapolis,MN55435,USA

The neutronand X-ray reflectivity were usedto study the interfacediffusion of annealedpermalloy/NiMn thin film. The polarizedneutron
reflectivity wasperformedat C5 beamlineof the Chalk River Laboratorywith (+,+) and(-,-) settings. The X-ray measurementswerecarried
out at Spring-8synchrotronfacility. TheX-ray datashoweda stronginterfacediffusionbetweenthebuffer layerandNiMn layerafterannealing
thesample.However, the interfacediffusionbetweenthepermalloy andNiMn layerscannotbedeterminedaccuratelydueto thelow contrastof
electrondensity, although8 ordersof magnitudehadbeencollectedundersynchrotronradiationmeasurement.Thepolarizedneutronmeasurement,
althoughonly four ordersof magnitudehadbeendone,revealsabetterdatato sheda light on theinterfacediffusionof thisexchangebiassample.
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A-268 Polarized Neutron Reflectivity Studiesof the ExchangeBias in CoO/CoMultilay ers
F. Radu
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, M. Etzkorn
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Experimentalphysik/Festkörperphysik,Ruhr-Universiẗat Bochum,D-44780Bochum,Germany�
InstituteLaue-Langevin, F 38042Grenoble,France

Theexchangebias(EB) phenomenonis associatedwith interfacialcouplingbetweenferromagneticandantiferromagneticspinstructures,resulting
in anunidirectionalmagneticanisotropy. TheEB is expressedbyashift of thehysteresisloop(exchangefieldH Í ) andanincreaseof thecoercitivity
field (H ³ ) by field cooling throughT n . We have investigatedthesetwo effectsby MOKE andPNR.Neutronhysteresisloopsweretakenat 310
K (T n (CoO) = 291 K) and240 K by scanningthe magneticfield anddetectingthe 4 reflectivities (R++, R+-, R-+, R–) at the positionof the
first multilayerpeak.Fromsuchscanswe infer thatthemagnetisationreversaldoesnot occurby in-planerotationbut ratherthroughdomainwall
movement. The reversalprocessremainsthe samefor all temperaturesandfor both coercivity fields. Furthermore,diffusescatteringoccurring
duringreversalsupportsthenotionnucleationandwall movementinsteadof rotation.

A-269 Neutron Reflectometryand Magnetic Structur eof Multilay erswith Strong Interfacial ExchangeCoupling
J.M. Colino,�

FacultaddeQuimicas,UniversidaddeCastilla- La Mancha
Following our recentexperimentsat theneutronreflectometer(CRISP)at theRutherfordAppletonLaboratorywe presenta detailedstudyof the
magneticstructurein thegrowth directionof multilayersmadeof GdandColayers.For thesamepurposeweanalysethemagnetizationdetermined
by othertechniques(SQUID). Suchmultilayersystemis composedof two ferromagneticlayersthatareantiparallelcoupledat the interfaceand
representsa giantartificial ferrimagnet.Comparisonof experimentswith profilesobtainedfrom meanfield simulationsleadsto aglobalpictureof
ferromagneticlayerswith reducedmomentsandsomeinterfaceeffects.
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A-270 Neutron Compton Scattering Studiesof StretchedPolyethylene
B.J.Gabrys
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Departmentof Physics,Universityof Sindh,Jamshoro,Pakistan

Themeankineticenergy of hydrogenandcarbonatomsin unstretchedandstretchedpolyethylenesampleshasbeenmeasuredby neutronCompton
scatteringon theelectronVolt spectrometer(eVS)at ISISspallationsource.Assumingthattheseatomsmove in harmonicpotential,thevibrational
frequenciesof the groundstateand torsionalenergieshave beencalculatedandcomparedwith the existing dataandcalculations.The results
obtainedondeuteratedandnon-deuteratedsamplesarecompared.

A-271 Combining Cold Neutronsand Hard X-rays to Characterize NanoscaleCalcium-Silicate-Hydrate Gel in Cements
A.J.Allen
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, J.J.Thomas
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NIST, Gaithersburg, MD 20899,U.S.A.�
NorthwesternUniversity, Evanston,IL 60208,U.S.A.�
FederalHighway Administration,McLean,VA 22101,U.S.A.

Small-angleneutronandx-ray scattering(SANSandSAXS) have beencombinedto investigatethenatureof solid calcium-silicate-hydrate(C-S-
H) gel in hydratingcement.UsingwaterandmethanolSANScontrastvariationmethodstogetherwith absolute-calibrateddouble-crystalSAXS
studies,we have resolveda discrepancy betweenpublishedSANSandSAXS-measuredsurfaceareasin cement[1,2], determineda meanformula
anddensityfor solid C-S-H independentof existing models,andrelatedtheseresultsto thoseof complementaryquasielasticneutronscattering
studiesof freeandboundwaterin cement[3]. [1] J.J.Thomaset al., Cem. Concr. Res.,28, 897(1998). [2] J.J.Thomaset al., Concr. Sci. and
Eng.,1, 45 (1999).[3] R.A. Livingstonetal.,NeutronNews,11 (4), 18 (2000).

A-272 Structur eand PiezoelectricEffect in FerroelectricPZN-PT SingleCrystals
J.Forrester
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Departmentof MechanicalEngineering,Universityof Newcastle,Callaghan,2308,Australia�
Institut Laue-Langevin, B.P. 156,38042GrenobleCedex, France�
NeutronScatteringGroup,AustralianNuclearScienceandTechnologyOrganisation,PMB1,Menai,2234,Australia

Pb(Zn�RP�� Nb��Po� )O� -PbTiO � (PZN-PT)arepotentiallyvaluableferroelectricswith large piezoelectricstrains(1.7%). Several mechanismshave
beensuggested,including a rhombohedralto tetragonalphasetransition[1], two-phasecoexistence[2] andmicro-domainformation[3]. Each
hasa distinctdiffractionsignatureincludingpeaksplitting, peakshifts,superlatticereflectionsand/ordiffusescattering.Neutrondiffractionwas
conductedon D10 at ILL using PZN-4.5%PTcubic crystals([111], [001] orientations). The structurewas perturbedby (i) heating,and (ii)
applicationof an in-situ electricfield. No superlatticereflectionsor diffusescatteringwereobserved at any temperatureor voltage(background
� 10J � ). Heatingexperimentson a [111] crystalrevealeda phasetransitionto tetragonalat 393K ( , 3) andcubic at 420K ( , 3). Electric fields
up to 40kV/cmwereappliedto [001] crystals,causingan immediate,linear tetragonaldistortion. [1] D-S Paik, S-E Park, S Wada,S-F Liu and
TR Shrout,J. Appl. Phys.,85 1999,1080. [2] U Belegundu,XH Du, LE CrossandK Uchino, Ferroelectrics,221 1999,67. [3] LE Cross,
Ferroelectrics,1511994,305

A-273 A PhotonNeutron SourceDri ven by a Laser Synchronizedwith an Electron Beam
Igor Eremeev

�
,�

InternationalBusinessNucleonic
The concept[1] needsto useof expensive electronbeamswith an energy up to 100 Gev. Advancedlasertechniquesallow the conceptto be
realizedatelectronacceleratorswith theenergy �y0 Gev. In view of that,amethodis proposedto producephotonsof highenergy by synchronized
interactionof electronbuncheswith a pulsedlaserbeamoscillating in a cavity. Cavities of infrared laserscould be usedas”laser undulators”
to apply the methodwith the bestadvantage.Spectra,intensitiesandpolarizationof hardX- and � � ��� � -raysto be generatedby suchlaser
undulatorsandsecondaryphotoneutronsto beproducedin

�
Be and

���
C targetshave beenestimatedfor somenew laser-electron-photonschemes

andbeamparametersdesignedfor electronacceleratorsof thecominggeneration.[1] I.P.Eremeev, A.L.Barabanov, Nucl. Instr. Meth.,A 405,225
(1998).

A-274 Model of separatedform factors for unilamellar vesicles
M.A. Kiselev
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LURE, Orsay, France

Informationabouttheinternalmembranestructureis mainly from X-ray diffractionexperimentson multilamellarvesicles.Thestructureof most
biologicalmembranesis realisedby a singlebilayermembrane.Largeunilamellarvesiclesarea morebiologically appealingmodelof the lipid
bilayer thanmultilamellarvesicles. The SANS andSAXS experimenton the unilamellarvesiclesfrom modelbiological membranesis a new
prospective methodfor determinationof the membranestructure[1,2]. The problemof accuratesimultaneousevaluationof the vesicleradius,
polydispersityandthe internalmembranestructureis not solved yet in SANS andSAXS experiment. New modelof separatedform factorsis
proposedto describescatteringcurvesfrom the unilamellarvesicles.1. H. Schmiedel,P. Joerchel,M.Kiselev, G. KloseJ. Phys. Chem. B 105
(2001)111-117.2. P. Lesieur, M.A. Kiselev, L.I. Barsukov, D. Lombardo.J.Appl. Cryst.33 (2000)623-627.
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A-275 Atomic-partial vibrational densityof statesof i-AlCuF equasicrystals
P.P. Parshin
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RussianResearchCentre,Kurchatov Institute�
Universityof Duisburg, Duisburg Germany�
ILL, GrenobleFrance�
C.E.C.M./C.N.R.S.,15 rueG. Urbain,Vitry, France

Wehavepreviouslystudiedtheneutron-weightedvibrationaldensityof states(VDOS)g(E)in isotopic-substitutedsamplesof thei-Al 	o� Cu���
m � Fe�R�
m �
quasicrystal.Now theatomic-partialvibrationalspectraAl-, Cu- andFe-partialg(E) have beenseparatedin a new self-consistentcalculation.The
partialDebye-Waller factorsarecalculatedby meansof aniterationprocesswith startingvaluesof gD (E) (i = Al, Cu,Fe)asgivenin [R.A. Brand
et al., Phys. Rev. B 62 8849(2000)]. The partial contributionsof 2- and3-phononsscatteringis simultaneouslycalculated.The sumof these
contributions(afterappropriatenormalization)andthecalculatedbackground(dueto frame-overlap)weresubtractedfrom theraw dataandone-
phononatomic-partialgD (E) have beenobtainedfor all threecomponents.Thusthetotal g(E) hasalsobeenobtainedandthis hasbeencompared
with thermalproperties.

A-276 Experimental Studiesof PhaseTransitions in Perovskites
B Kennedy

�
, A Prodjostanso

�
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�
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�
,�

Schoolof Chemistry, TheUniversityof Sydney, Sydney, NSW 2006Australia�
ANSTO, PMB 1 MenaiNSW 2234Australia�
Solid StateDivision,OakRidgeNationalLaboratory, OakRidge,TN 37831,USA

As part of an extensive experimentalprogramon the phasetransitionsin perovskitesneutronpowder diffraction hasbeenusedto examinethe
structuralchangesof therare-earthaluminatesLa � JWV PrV AlO � over a wide rangeof temperatures.At roomtemperaturethealuminatesadoptthe
rhombohedralperovskitestructurein spacegroupTherhombohedralstructureis characterisedby rotationof theoxygenatomoctahedraaboutthe
threefoldaxis,therotationdecreasingasthetemperatureis increased,until atransitionto thecubicstructureis observed.Thetransitiontemperature
is observedto increaseasthePrcontentincreases.In thePr rich compoundsa furtherseriesof phasetransitionsareobservedasthetemperatureis
loweredto 20K. For exampleatroomtemperaturePrAlO� , hasarhombohedralstructurein spacegroupR-3cwhichtransformsto anorthorhombic
structurein Immaatabout205K andfinally to amonoclinic,C2/c,structureatabout150K. Theseareotherexperimentalresultswill bepresented.

A-277 The collective atomic dynamicsof liquid Rb(x)Sb(1-x)
S.Jahn

��� �
, J.-B.Suck

�
,�

Instituteof Physics,MaterialsResearchandLiquids,TU Chemnitz,D-09107Chemnitz,Germany�
Institut Laue-Langevin, BP156,F-38042GrenobleCedex 9, France

Themicroscopicdynamicsof liquids is verysensitive to a changeof theinteratomicforces.While in liquid alkali metalsinelasticpeaks(Brillouin
peaks)or at leastshouldersarevisible in the dynamicstructurefactorS(Q,Î ) up to Q=QpwhereQp is the positionof the principle maximum
of S(Q),suchcollective excitationshave not yet beenobserved in liquids with mainly ionic andcovalentbonds.To studythe transitionbetween
differenttypesof interatomicbondsinelasticneutronscatteringexperimentshave beenperformedon thebinarysystemRb-Sbin theliquid state.
For differentconcentrationsdispersionrelationsof the longitudinalcurrentcorrelationfunction andfrequency spectracould be obtained.With
increasingcontentof Sb a considerableshift of Qp to larger Q andhighercharacteristicfrequenciescould be observed on the alkali rich side
towardsthe ionic compositionRb� Sb. At equiatomiccompositiona well definedprepeakappearsat Q=9.5nm�N0 indicating the existanceof
relatively long-livedcovalentlybondedpolyanionsin theliquid.

A-278 Neutron spin echoapplication for acousticfields studiesin solids.
E. Iolin
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Instituteof PhysicalEnergetics,Riga,LV-1006,Latvia�
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Hahn-MeitnerInstitute,14091Berlin, Germany

We have observed inelasticneutronscattering(INS) from acousticphonons(AW) excited in solidsby NSE methods.Resultsarein agreement
with dynamicaltheorycalculations.At thehighestpower in Si crystalswe observed a cross-over to a chaoticphononbehavior. Rapiddecayof
NSEsignalwasdescribedhereby meansof modelof quasimosaiccrystal.For thecaseof classicalmosaiccrystalKBr we foundnew secondary
extinction effect. Mosaicblock is vibratedasa wholein theAW fields. Theexchangeof smallenergy betweenAW andcold neutronleadsto the
deviation of neutronimpulsefrom theBraggposition.Elasticandone-phononscatteringarerealizedin thedifferentpartsof theimpulsespacein
theonemosaicblock. Resultsof secondaryextinction calculationsarein a goodagreementwith theresultsof our NSEexperimentwith KBr. We
clearlyobservedINS in thestronglyexcitedpyrolitic graphite.Theeffect of theAW at total intensitywasabsentdueto thebadstructureof PG.It
seemsthatsimilarexperimentscouldbeappliedfor theestimateof thesizeof themosaicblocksandfor acousticfieldsstudiesin solids.

A-279 Neutron scatteringstudy of CDW in NbSe�
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ILL, F-38042GrenobleCedex 9, France

We reporttheobservationof thequencheddisorderedCDW statein a quasi-two-dimensionalCDW material2H-NbSe� usingneutronscattering.
At lowesttemperature,T=10.2K, theCDWsdoesn’t developto a3D long-rangeorder. Approachingthetransitiontemperatureabout30.2K from
below, theCDW condensatesdecomposeto a localisedstate,andshow a highly fluctuatedbehaviour in thecritical range.
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A-280 Prevention of Depoling in TGS Crystals by Alanine Substitution: An Inter pretation Basedon Neutron Diffraction Study
R. Ranjan-Choudhury
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Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India�
CrystalGrowth Centre,AnnaUniversity, Chennai600025,India

Single-crystalneutrondiffractionstudies,conductedon L-alaninedopedtriglycine sulphate(TGS) in orderto unequivocally establishthesiteof
thealaninesubstitutionin TGS,indicatedthatthemostlikely siteis thezwitterionicG2,contraryto thegeneralbelief thatthesubstitutionis atG1.
Preventionof depolingby the alaninesubstitutioncanbeexplainedmoreconvincingly by this result. An analysis,basedon thehydrogen-bond
criteria,clearlyestablishesthecorrelationbetweenthe reorientationof theaminogroupof G1 andtheprotontunnellingin theH-bondbetween
thecarboxylgroupsof G2 andG3. Theexactnatureof the ferroelectricphasetransitionin TGS is re-interpretedin the light of theseresults.A
detailedaccountof theanalysisandresultswill bepresented.

A-281 Kinetic energiesof Neonadsorbedon activated Carbon
D. Nemirovsky
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PhysicsDepartment,Ben-GurionUniversityof theNegev, Beer-Sheva, Israel�
Departmentof Chemistry, ChibaUniversity, Japan�
RutherfordAppletonLaboratory, Chilton,Didcot,OxonOX11 0QX, UK

NeutronComptonscatteringmethodwasusedto studythekinetic energies(KE) of Ne atoms,at 12 K, adsorbedon activatedcarbon(AC) where
thespecificadsorptionsurfaceareawas3000m

�
/g. At low T, a majorpartof theKE is contributedby thezero-pointmotionof Ne. This factwas

usedfor deducingtheporesizesof theAC. Themomentumdistributionof adsorbedNeonatomswasmeasuredby usingtheEVS spectrometerat
ISIS,UK. TheaverageKE of Neat12K was:78.9, 5.4K. This is muchhigherthanthatof solidNe(49.0, 2.4K); theincreasein KE is indicative
of theoccurrenceof aconfinementeffect,wheretheNeatomsareenclosedwithin theslit-shapedporesof theAC. Usingthisdata,wededucedthe
averageslit widthsof theAC adsorberporesby assumingaLJ potentialbetweenNe andthegraphiticsurfacesandapplyingthemodelof Ref. [1].
Theaverageporewidth obtainedwas � 0.57nm. Notethatsimilar poresizeswereobtainedwhenthenon-localdensityfunctionaltheory[2] was
employedfor analyzingisothermdataof N � onAC. [1] D Nemirovsky, R Moreh,K Andersen,JMayers,J Phys:CondM 11,6653(1999).[2] M.
El-Merraoui,M. Aoshima,K. Kaneko, Langmuir16,4300(2000).

A-282 Isotopic quantum correction to liquid methanolat -30
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Hydrogen/Deuterium(H/D) substitutionof molecularliquids in neutrondiffractionis a powerful tool for structuredetermination.However recent
high energy x-ray studieshave found observabledifferencesin the structuresof many H andD liquids at the sametemperature.In somecases
this isotopicquantumeffect canbe correctedfor by measuringthe D sampleat a slightly different temperatureto the H sample.The example
of hydroxyl isotopicsubstitutionin liquid methanolat -30

�
C is presented.Themagnitudeof thequantumeffect is shown to besignificantwhen

comparedto thesizeof thefirst orderneutrondifferencefunction,whenmeasuredwithoutapplyingthecorrection.
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A-283 Hydr ogenBonding in the Neutron Structur eof the mono-nucleotide5” -UMP Disodium Salt
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Solid StatePhysicsDivision,BhabhaAtomic ResearchCentre,Mumbai400085,India
A single-crystalneutrondiffractionstudyonthestructureof 5” -uridinemonophosphatedisodiumsalthasbeencarriedout to obtainhigh-precision
dataon thehydrogen-atomstereochemistryandhydrogen-bondinteractionsin thecrystalstructure.This is thefirst neutronstudyof a nucleotide
to bereportedin theliterature.Thestructureandconformationinvolving thenon-hydrogenatomsis in broadagreementwith thoseobtainedfrom
anearlierx-raystudy. A detailedanalysisof hydrogenbonding,andits influenceon themolecularconformationhasbeencarriedout. Thenotable
featureof this analysisis thecorrelationbetweentheoccuranceof C6-H6—O5”intra-molecularH-bondandthebaseto sugaranti-conformation.
A detailedaccountof theanalysiswill bepresented.

A-284 Analysisand Inter pretation of Hydr ogenBonding in High-PrecisionNeutron Studieson Amino Acids and Dipeptides
M. Ramanadham
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Aim of this analysisis to obtain hydrogen-bonddatafrom high-precisionneutronstudieson amino acids,etc., and to usethis information to
unambiguouslyinterpretx-ray proteinstructures.H-Bondingin relevantstructuresfrom theCambridgeStructuralDatabasehasbeenanalysedin
termsof variousfunctionalgroups,suchascarboxylandaminogroups,peptidelinkages,andsidechainsof polar, acidicandbasicaminoacids.
Trendsandpropensities,specificto variousgroups,andtheinfluenceof H-bondingon theconformationof thesegroupshave alsobeenanalysed.
Results,obtainedfrom anearlierphaseof this analysis,have beensuccessfullyusedin a limited interpretationof a few x-rayproteinstructures.A
detailedaccountof theresultsof this analysis,andpossibleapplicationswill bepresented.

A-285 Changesin protein dynamicsinducedunder Gdn-HCl denaturation
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Wehavehereperformedastudyof proteindynamicsin nativeandpartiallydenaturedhorseheartmetmyoglobin(Mb-met)dilutedin heavy water.
Incoherentelasticneutronscatteringscanshave beenrecordedat thebackscatteringspectrometerIN13 (ILL). Thetemperaturedependenceof the
meansquaredisplacementsindicatesthatproteindynamicsis stronglysolventdependent.In particular, asizeablychangeis inducedontheprotein
stiffnessunderGdn-HCldenaturation.Theresultsconfirmspreviouskineticandstructuralinvestigations,whichhave shown thathighly denatured
stateof Mb presentsa moreopenactive sitestructurewith respectto thenative case.On theotherhand,thecontributionsfrom macromolecular
diffusion and larger local diffusionalmotions,in the openstructuralconformation,is higher thanthe obstructingeffect inducedon the protein
dynamicsby theincreasingsolventviscosityeffect with higherGdn-HClconcentrations.

A-286 Changesin the dynamicsof oriented lipid bilayers inducedby the MBP
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Myelin BasicProtein(MBP), oneof the mostprominentproteinsof the myelin sheath,playsa key role in the demyelinationdiseasesof nerve
axons.To understandthemechanismsleadingto MBP/lipid (DMPA) associationandmyelinmembranestabilisationwehaveperformedincoherent
elastic(usingIN13 at the ILL) andquasielastic(QENS)(usingIRIS at ISIS) neutronscatteringexperimentson orientedsamplesof DMPA with
andwithout the additionof MBP (5% w/w). The temperaturedependenceof the elasticintensity, hasbeeninvestigatedin a wide temperature
range,andfor two orientationsof the samplescorrespondingto a momentumtransferpredominantlyparallelor perpendicularto the membrane
plane.TheQENSscanshave providedinformationon themotionsresponsiblefor theanisotropy of theDMPA dynamics,aswell ason theeffect
of theMBP on thesystem,acrosstheLa-Lb phasetransitionof thelipids.

A-287 Protonsin Proteins: Neutron protein crystallography at ILL
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Neutrondiffraction offers uniqueadvantagesfor molecularstructuralbiology by enablingkey and individual hydrogenatomsto be locatedin
biological structuresthat cannotbe seenby X-ray analysisalone. In the past,the problemsassociatedwith the relatively low flux of available
neutronbeamshave restrictedsuchapplicationto only a few projectsof specifictechnicalinterest.The field of neutronproteincrystallography
is now undergoingsignificantdevelopmentasnew detectortechnologiesandparalleladvancesin molecularbiology pushthecapabilitiestowards
atomicresolution.At ILL, themostpowerful neutronsourcein theworld, theseadvancesarebeingexploitedon thejoint EMBL/ILL instrument
LADI, which providesdedicatedfacilities for neutronproteincrystallographythatallow high-resolution(1.5Å) datato becollectedwith 10-100
fold gainsin efficiency comparedwith conventionalneutrondiffractometers.Theseadvancesmake feasiblestudiesof largerbiologicalcomplexes
andsmallercrystalsthanpreviously possibleandarebeingusedto addressspecificquestionsin biologyconcerningenzymaticmechanism,ligand
bindinginteractions,solventeffects,structuredynamicsandtheir implications.Recenthighlightswill bepresented.


