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A-1 A Prototype of a Multichannel Collimator installed in a SANSInstrument: TestResults.

A. N. Falcdo, F. M. A. Marga@, F. G. Canalho,

! PhysicsDept.,Nuclearand Technologicalnstitute,E. N. 10, 2686-953Sacaém, Portugal

Bothanalytical[1] andcomputeisimulationwork shavs thatthe performancef typical smallangleneutronscatteringnstrumentsanbeimproved
by usinga properly designedconverging multichannelcollimator A prototypeof sucha collimator hasbeendesigned. The prototypewill be
installedat a smallangleneutronscatteringacility for testwork. The presenpapemwill reporton anddiscusgestresultsandintroduceguidelines
for the implementatiorof multichannelcollimation. [1] Marga@, F.M.A., Falcdo, A.N., Salgado,J.F and Canalho, F.G., PhysicaB 276-278
(2000)189

A-2 Renewalof the D11 collimation

PLindner, J Zipfel®,

! Institut Laue-Langein, 6 rue JulesHorowitz, F-38042Grenoblecedex 9

The collimation of the incidentbeamis carriedout at D11 by a systemof moveableglassguides. All mechanicatomponentareundernormal
operatingconditionsheavily usedanddegradationis particularlycritical for the original partsof theinstrument(~ 30 yearsold). Thereforethe
D11 collimationsystemwill now becompletelyrenovatedwithin thelLL Millenium programmeTheprojectincludesareplacementf all neutron
guidesby new glassguidesof crosssection30x50mm over the wholelengthsof 38 m. Two new intersectionsill beintroduced:(i) with a new

collimation distanceof 27 m away from the samplea detectorpositionintermediatebetween20 m and 36.7 m canbe usedwith optimizedflux

conditions. (i) the refurbishmenif the sampleareapermitsinstallationof a anothemew collimation distanceat 1.5 m away from the sample
which will leadto a considerabldlux gainatthe shortestdetectordistance(L=1.1 m). This flux gainis particularlyimportantin view of the new

generatiorof thefast2 MHz SANSdetectordor D11 & D22, which arealsodevelopedwithin thelLL Millenium Programme.

A-3 Developmentof a neutron material lensand prism basedon neutron refractive optics

T. Adachi, T. Oku!, K. Sakat'2, S.Morita®, S.Moriyasu, Y. Yamagath, H. Ohomort, Y. Takizava', H.M. Shimizu', Y. Kiyanag?, T. Ino*, M.
Furusak4, J. Suzuk?,

! RIKEN (Theinstituteof PhysicalandChemicalResearch)\ako, Saitama351-0198 Japan

2 Faculty of Science;Tokyo Instituteof TechnologyMeguro, Tokyo 152-8551 Japan

3 GraduateSchoolof EngineeringHokkaidoUniversity, SapporoHokkaido060-8628,Japan

4 High Enegy AcceleratoiResearciOrganization;Tsukubabaraki305-0801 Japan

5 JaparAtomic Enegy Researchinstitute, Tokai, Ibaraki319-1195 Japan

We have developedcompoundefractive lensedor cold neutronsTo preventanincreasen neutronabsorptiorwith beamsizeincreasingwe have
developedFresnelenseausingtheelectrolyticin-processiressing ELID) grindingtechnique Thelenscharacteristicsverecarefullyinvestigated
with experimentalandnumericalsimulationstudies. The lensesfunctionedasneutronfocusinglens,andthe focal lengthof 14 m wasobtained
with a 44-elemenseriesof the Fresnellensesfor 1 nm neutrons.On the otherhand,we have developeda neutronprism. This developmentwill
lay theimportantgroundvork for the next characterizatiomf the two-dimensionatompoundefractve lensesmorewer, the neutronprismwill
bring usanew applicationfor enegy analysisin the Time-of-flight neutronscatteringnstruments.

A-4 Performanceof the PRISMA straight supermirror guide system

M.J.Bull!, B. Fak!, U. Steigenbeger, M. Hager?, K.R. Brine!, B.H. Holsmart, Z. Bowder!, R.S.Ecclestoh, K.A. McEwer?,

L ISIS Facility, RutherfordAppletonLaboratory Chilton, Didcot OX11 0QX, UK

2 Departmenbf PhysicsUniversity of Keele Keele,StafordshireST55BG, UK

3 Departmenbf Physics& Astronomy University College London,LondonWC1E6BT, UK

The primary spectrometeof the PRISMA instrumentat the UK ISIS Facility hasbeenreluilt to incorporatea straight,converging supermirror
neutronguidesystem.Theimpressie measuredlux gainfactorsof up to 10 for incidentenegies2-30meV areconsistentvith resultsof Monte

Carlomodelling,andthelow backgroundandgoodresolutionof the instrumenthave beenretained.Additionally, the incorporationof adjustable
beamopticssuchasa variableaperturedisc chopperinterchangeableollimation andvariablesizebeamapertureiave resultedn aninstrument
with considerabldlexibility. Thesucces®f theupgradedemonstratethatwith carefuldesign short,straightguidesystemsareaviable optionfor

spallationsourceinstrumentation.

A-5 Engineering designof the PRISMA supermirror guide system

K.R. Brine, B.H. Holsman M.J. Bull, Z.A. Bowden

1 ISIS PulsedNeutron& Muon Source RutherfordAppletonLaboratory Chilton, Didcot OX11 0QX, UK

Thecorverging, straight,supermirromeutronguidesystenrecentlyinstalledon the PRISMA spectrometeat ISIS wasrequiredto maintainalow
backgroundsignalin theinstrumentwhilst enhancinghe overall incidentbeamflux. The straightguide systemconvergesto a focuspoint atthe
sampleposition9m from the moderator2mmthick Ni/Ti supermirrorglasscomponentareclippedonto2m rectangulaandcylindrical precision
machinedsteelsupportstructuredo enablesimpleinstallationin the shutterandtargetstationwall. Frameoverlapfilters, a TO nimonic chopper
variableaperturediscchopper 1m diverging guide,beammonitors,collimatorsandbeamdefiningjaws have all beensqueezedhto theremaining
3m. Thecollimatorsandjaws arecontrolledby linearmotor systemsapableof operatingn the high strayfields producedy a cryomagnettthe
sampleposition. We provide a breakdavn of thewhole systemto demonstrat¢he featuredncludedto achiese the projectspecification.

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

W. Treimer-2, M. Strobf, A. Hilger', C. Seifert,

! University of Applied Science§TFH) Berlin,FB I, Luxemhurger StraRel0, D - 13353Berlin

2 Hahn-Meintetinstitut, SF1,Glienicker StraRel00,D- 14109Berlin

A doublecrystaldiffractometeDCD) using perfectcrystalsas monochromatoand analyserusually doesnot enableexperimentson the field
of neutronopticswhich is the domainof neutroninterferometryor cold neutrons.However, dueto the developmentof special7 bouncechannel
cut crystal(7-CCC)it waspossibleto investigatethe effectsof slit andedgediffractionin ultra smallangleneutronscatteringlUSANS) dueto a
PNR (peak-noise-ratiodf betterthan10® atthe twice FWHM positionof the rocking curve. Furthermorewith this nev 7-CCCthe Darwin range
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of 100%r eflectivity canbetuneddown to a fraction of its naturalwidth without a changeof the beamgeometrywhich wasnot possiblebefore.
Applicationsof this new equippedDCD will begiven.

A-7 Accuracy Evaluation of HexapoleElectromagnets

J.Fuzi', R. Golul?, F. Meze?, L. Rostd,

! BudapesteutronCentre Researchnstitutefor Solid StatePhysicsandOptics,BudapestHungary

2 Hahn-Meitnetnstitut Berlin, Germary

Hexapolemagnetsanbe usedaslensego shapeneutronbeams.Theinfluenceson the neutronoptical performancef a hexapolemagnetpair in
focusto focusconfigurationin the presencef a bipolarfield componentlueto magnetasymmetryor misalignmenbof otherwiseideal hexapole
magnetswith respectto the optical axis are determinedoy numericalsimulationbasedon ray tracing of individual neutronpaths. Radialand
axial component®f the magneticflux densityhave beenmeasurednsidethe vacuumtubeof 10 mm diameterof two hexapolemagnetsusinga
fluxmeterwith tangentiaHall probeanda holderfor positioningthe probewith resolutionsof 0.5 mmin radialand5° in azimuthaldirection. The
resultsareusedfor parameterdentificationof the magneticfield analyticalexpressiorin the magnetairgap. The processllows the eliminationof
errorsdueto probeholdermisalignmentanduncertaintyof sensitve volumeradial position.

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

L. Cset, G. Vaspat,

! BudapesteutronCentre Researchnstitutefor Solid StatePhysicsandOptics,Hungary

2 BudapesNeutronCentre Atomic Enegy Researchinstitute,BudapestHungary

Permally/Ti/Gd layeredstructuredepositen Si substratsamplewasstudiedby the useof neutronreflecetometeinstalledat the BudapesRe-
searchReactor Thesamplewvasembeddedh gaseouproportionakchamberTheradiationproduct§gamma-raysndcorversionelectrons)emitted
after neutroncaptureby Gd were registeredsimultaneouslywith the reflectedneutronbeam. Resonancesharacterizinghe generategtanding
waveswereobsened. Thedataareinterpretedn termsof thelayerpropertiesj.e. the scatteringengthdensityprofile.

A-9 A very cold neutron bottle for precisespin interfer ometry and optics

T. Ebisaval, H.M. Shimizt?, S. Tasak}, M. Hino!, D. Yamazaki, R. Maruyama, N. Achiwa’,

! ResearchReactornstitue,Kyoto University Kumatori,Osaka590-0494 Japan

2 RIKEN, The PhysicalandChemicalReserachyako, Saitama351-0198,Japan

3 Departmenbf NucearEngineeringKyoto University, Sak/ou-ku Kyoto 606-8501,Japan

4 Graduateschoolof SciencesKyushuUniversity Hakozaki, Fukuoka812-8581Japan

We proposea new very cold neutron(VCN)bottle for precisespininterferometryandoptics. Therearealot of sequentiabarlandreflectionsof
VCNs on theinside surfaceof a cylinder. TheseVCNSs are storagedusingthe gravity effect. The momentumandreflectionanglesof VCNs in
the bottle are approximatelydefined. This characteristicss differentfrom corventional UCN bottle method. This meansthat we could control
the interactionsof neutronspin with magneticandelectricfields by usingechoconditionsin spininterferometry In this paperthe principle and
performancesredescribecandsomepreliminaryperformanceestresultswill be discussed.

A-10 Neutron beamcontrol usinga magneticdoublet

T.Oku', T. Adacht, K. Sakaf, H.M. Shimizd', K. Sasaki, H. lwas&, T. Kamiyamd, Y. Kiyanag?, T. Ino*, M. Furusak4, J. Suzuk?, M.
Hinc®, S. Tasakf, T. Ebisawa®,

! RIKEN

2 Faculty of ScienceTokyo Instituteof Technology

3 HokkaidoUniversity

4 Instituteof MaterialsStructureScienceHigh Enegy AcceleratoResearctOrganization

¥ JaparAtomic Enegy Researchnstitute

6 ResearctReactornstituteKyoto University

The sextupole magneticfield functionsasa focusingor defocusindensfor neutronsdependingon neutronspin polarity. The focusingeffect of
a prototypesextupole magnetwas experimentallystudiedand a neutronintensity gain of about36.5was obtained. Combiningtwo functionsof
the sextupolemagnetsuchasfocusinganddefocusingunctions,we cancontrol neutronbeamshapeanddivergencemoreflexibly. Adiabaticand
non-adiabatidield connectionsnale it possibleto realizethe magneticdoubletsystem. We realizedthe magneticconnectionfor the magnetic
doubletandinvestigatedhe magneticdoubletexperimentallyandnumerically In this paper the detailsof experimentalandcalculationalresults
of themagnetiadoubletwill bediscussed.

A-11 Diffraction of UCN onamoving grating and phasemodulation of a neutron wave

A. Frank, |. Bondarenk!, S.balashe*?, S.Masalwich**, P. Geltenbort, P. Hoghoy,

! FrankLaboratoryof NeutronPhysics JINR, Dubna,Russia

2 |nstituteof GeneralndNuclearPhysicsRNC "K urchatw Institute”, Moscaw, Russia

3 Rutherford-AppletonLaboratory Oxford, GrateBritain

4 Forschungszentrurdilich, D - 52425Jilich

5 |nstitut Laue-Langein, Grenoble France

Theresultsof the recentexperimentfor the obseration of the ultracold neutrondiffraction by a moving gratingarereported.The essencef the
obsered phenomenois thatthe moving of the gratingwith period2a acrosgheneutronbeamresultsin modulationof the transmittedvave with
the frequeny Q = wV/a in eachpoint of abeam( V is grating velocity) Thenthe resultingstateis a superpositiorof coherentwaveswith a
discretespectrum Experimentwasperformedwith the Gravity UCN Spectrometewith Interferencerilters,thatarethe neutronanalogouf the
optical Fabry-Perointerferometers.
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A-12 Neutron Spectraat ResonantTunnelling thr ough Interfer enceFilter

M. Moon', C.Lee!, V. Em!, H.Kim?, A. Frank, |. Bondarenk!, S.Balasho??,

! HANARO Center KoreaAtomic Enegy Researclinstitute, Yusong305-600,Taejon,Korea

2 FrankLaboratoryof NeutronPhysics JINR, Dubna,Russia

3 Instituteof GeneralandNuclearPhysics RNC

4 Rutherford-AppletonLaboratory Oxford, GreatBritain

5 Forschungszentrurdilich, D - 52425Jilich

5 Institut Laue-Langein, Grenoble France

We investigatedthe spectraof UCNSs tunnelledthroughthe NeutroninterferenceFilters in a resonancef quasi- boundstate. Fore a number
of sampleswve detectedhe effective shift of the spectrawhenfilter moved parallelto its surface. It wasrecognizedater, that spectrumof the
tunnelledneutronss not definedby the solutionof the one-dimensionajuantumproblem,but distortremarkablyby neutronscatteringat optical
imperfections Dueto theresonantharacteof the neutroninteractionwith filter, scatteringcross-sectioincreasesiramatically on someorderof
magnitude Recentlyobtainedexperimentaresultsaswell astheoreticalanalysisarestronggroundfor believing thatphenomenaf theline shift
atfilter moving, causedy resonanscatteringdf neutronduringthetunnelling.

A-13 Enhancementof reflectivity small d-spacingmultilay er mirr ors by ion polishing in combination with ion beamsputtering
K Soyamd, W Ishiyamd, K Murakam?,

! JaparmAtomic Enegy Researclinstitute

2 Nikon Corporation

Oneof the mostimportantproblemsin producingthe smalld-spacingmultilayersis the reductionof the interfaceroughnesshatbecomedarger

with the numberof bilayersdeposited.We have appliedandsucceededh ion polishingin combinationwith ion beamsputteringdepositionfor

fabricatingvery smalld-spacingmultilayers. Ni/Ti andNi/Mn multilayerswere depositecandion-polishedusinganion beamsputteringsystem.
The ion beampolishingwas appliedimmediatelyafter the depositionof eachlayerto smootherthe surfaceof layer The dependenciesf ion

polishingtime, ion acceleratiorenegy andincidenceangleon the interfaceroughnessverefirstly studiedto optimizethe conditionsof Ar+ ion

polishingby usingX-ray andneutronreflectometry TEM obsenation wasconductecn thesemultilayers. It wasobseredthatthe reflectvities

andthe evaluatedinterfaceroughnessesf Ni/Ti andNi/Mn multilayerswith d-spacingf 1003and 10 pairswere obviously improved by using

ion polishing. In the caseof ion-polishedNi layers,the evaluatednterfaceroughnesseaches minimumvalueof 3.5Aat anion polishingtime of

69sec,ion acceleratiorenegy of 100eVandincidenceangleof 10 degree.While anevaluatednterfaceroughnesss 7Armsin thecasewithoution

polishing. Smallerd-spacingmultilayerswereinvestigatedNi/Ti andNi/Mn multilayerswith d = 20 - 30 AandN = 50- 300 pairsweredeposited
andion-polished.The evaluatedinterfaceroughnes®f the multilayerwith d = 31.88andN =50 pairsdecrease® a minimumvalueof 4.4Rrms

treatedby ion polishing. Furthermoretheinterfaceroughnesss keptto 4.3Rrmsin thecaseof d = 29.4Aand N = 300 pairs. On the otherhand,
theinterfaceroughnesslecreaseto 8.2Ar.m.sin the caseof d = 20A. It may be concludedhatthe intermixing of interfacetakesplaceby argon

ion bombardmenwhenthe layerthicknesds 20Aandthecritical boundaryof layerthicknessat which intermixingtakesplacemay exist between
thelayerthicknessof 20Aand 26A. Finally we would like to discussaboutits applicationandthe possibility of multilayer mirrorswith d-spacing
of lessthan20Awhich may realizea normalincidencereflectiondevicesfor cold neutrons.

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,CE Saclay 91191Gif surYvette.

We presentiffraction measurementsn ruled and holographicgratingsmeasuredn reflectvity conditionsat grazingincidence. The periodsof
thesegratingsrangebetween200 nm up to 50um. We shawv thatit is possibleto obtainlarge diffraction efficiencies(up to 10%) over a rather
largelambdaband(1 nm). Thediffraction efficiency andlambdabandof thesegratingscanbe enhancedy coatingsadaptedo neutronreflection.
We discussthe optimal choicesfor the periodsand materials. Theseoptical gratingsarereadily available over large surfaces(at the momentup
to 50x100mmi). We discussthe useof suchgratingsin neutronopticsfor the enegy analysisof a cold neutronbeamin speculatime of flight
reflectvity measurementsTheseoptical devices could greatlyimprove the efficiency of TOF spectrometersn steadyneutronreactors. These
measurementsave beenperformedonthe TOF reflectometeEROSatthe LLB.

A-15 Gain factors with the new supermirr or guide systemat the BudapestNeutron Centre

L. Rostd, L. Csel, Zs. Revay?,

! Researclinstitutefor Solid StatePhysicsandOptics(affiliated to BNC)

2 CRClInstituteof IsotopeandSurfaceChemistry(affiliated to BNC)

In parallelwith theinstallationof a cold neutronsource(CNS) at the BudapesResearctReactoy the neutronguide systemhasbeenredesigned
andreplacedby modernneutronoptical elementsMC calculationshave beenusedto determinethe optimal conditionsfor the guideparameters,
takinginto accounthe geometricatonstraintof theexisting infrastructureaswell asthe cost-efectivenesf the plannedreplacementFor the 3
cold neutronbeamsearly80 m of new guideswereinstalled,a greatpartis madeof supermirrorsThenew in-pile guidesystemandtheindividual
shutterseenableminimal lossesatthe startingsections.The out-of pile partwasoptimizedfor the experimentaktationsfour instrumentsarein use
sofar. The neutronflux measurementwerecomparedvith the simulatedvalues. The combinedeffect of the CNS andthe guidesystemyieldsa
gainfactorin theflux ashighas30-60.

A-16 Neutron physical propertiesof a multiblade velocity selector

L. Rostd,

! Researclhinstitutefor Solid StatePhysicsandOptics

A novel neutronvelocity selectohasbeendesignedindconstructedisingthe basicsconcepof thewidely usedmultidiscrotor devices[1]. In this

new designthedisksarereplacediy "wheels” with a large numberof thin bladeson the peripheries Thesebladescoatedwith neutronabsorbing
materialform channeldor the pathof neutronswith the propervelocity. The distancebetweernthe 10 mm wide wheelsis calculatedso, thatthe

numberof wheelsshouldbe minimal on onehand,andthetrajectoriesor the non-desirecheutrongo be eliminated,on the otherhand. This third

generatiorof KFKI-type selectoroffersenhancegerformancdor all themajorparameterstransmissiorup to 90%,wavelengthresolutiondown

to 5% andrangein-betweerD.2to 5 nm. Neutrontestexperimentswill bepresentedl. L. RostaPhysicaB, 156&157(1989)615
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A-17 A largeangleneutron bender using sequentialgarland reflections

J.Suzuki, K. Soyamd, S.Tasakt, T. Ebisava’,

! JaparmAtomic Enegy Researclinstitute, Tokai, Ibaraki319-1195 Japan

2 ResearchReactornstitute,Kyoto University, Kumatori,Osaka509-0494 Japan

We discussa basicstructureandperformanceof a new cold neutronbenderusingsequentiagarlandreflectionswhich canbenda neutronbeam
with large divergenceby large angle. Using this benderat a pulsedneutronsourcewe candistribute cold neutrons(polarizedcold neutronsif
necessaryjo plural spectrometersithout the problemof frameoverlap.

A-18 Developmentof Neutron Optical Componentsat ILL

P. Courtoid, B. Hamelin', H. Humblot', L. Alianelli',

! Institut LaueLangevin, 38042Grenoble France

The neutronoptics laboratoryat ILL carriesout an innovative researchprogramfor the developmentof neutronoptical components. Theli-
rectionsinclude monochromators:controllesiosaiccrystals,impreed Heuslercrystalsand gradientcrystals;multilayers:laye critical anglemir-
rors,highefficiengy polarisersand neutronwaveguides;andolarisedHelium 3 gas. Additional programsfor the developmentof refractive lens
systems, micro-collimatomndsimulationtechniquesrealsoactively followed. An overview of recenthighlightswill begiven.

A-19 Conceptand Realizationof afully configurable and programable Data Acquisition Systemfor the Neutron Scattering Instruments
at SINQ

U. Greutet, N. Schlumpt, C. Buehlet, P. Rasmussén M. Emmengger, D. Mader?, M. Koenneck®,

! Paul Scherretnstitute, TEM

2 Paul Scherrefnstitute, LOG

3 Paul Scherreinstitute, SLS

4 Paul Scherretnstitute, FUN

We presenthe basicconceptandtherealizationof ourfully configurabledataacquisitionHW for the neutronscatteringnstrumentsat SINQ. This
systemallows for thecollectionof thedifferentdataentitiesandeventrelateddatageneratedby thevariousdetectiorunits. Further it offersseveral
synchronizatioroptionsincluding atime measuringnodefor time of flight determinationsBasedon configurabldogic (FPGA, CPLD) eventsat
ratesup to the MHz rangecanbe preprocessedndtransmittednto a programmabl®n line datareductionsystem(HistogrammingMemory). It is
implementedy meansof acommerciallyavailableVME Powver PCmodulerunningunderarealtime operatingsystem(VxWorks).

A-20 Experimental correctionsin Deeplnelastic Neutron Scattering experimentsfor light nuclei

J.J.Blosteirt, J. Dawidowski', J.R.Granad&?,

! ConsejoNacionalde Investigacione€ientficasy Técnicas CentroAtdmicoBariloche-(8400)Bariloche- Argentina

2 Comisbn Nacionalde Enegia Atbmica- CentroAtomicoBariloche-(8400)Bariloche- Argentina
DeeplnelasticNeutronscatteringtechniqueaims at the obtainmentf the momentumdistribution of eachatomicspeciegresentn the sample.
However a seriesof nontrivial stepsmustbe followedin orderto obtainsucha goal. In this work we shav thatthe dataprocessings especially
critical in the caseof light nuclei, becausehe peak-shaperitically depend®n theincidentspectrumthetotal crosssectionof the resonanfilter
andthedetectorefficiengy. An algorithmto calculateMultiple scatteringandattenuatioreffectsin the sampleis presentedExperimentatlataon
avariety of systemsarepresentedndthe presentorrectionsareappliedon them.Finally ageneralprescriptionon datatreatmentn suchkind of
experimentds proposed.

A-21 Method of analysisof multiphonon and multiple scattering effectsin inelastic neutron scattering experiments

J.Dawidowski!, G.J.Cuelld®, M.M. Koz, J.J.Blostein', G. Aurelio', A. FerrandezGuillermet , PG. Donatd,

! ConsejoNacionalde Investigacione€ienificasy Técnicas CentroAtomicoBariloche- (8400)Bariloche- Argentina

2 Institut LaueLangevin, 6 rue JulesHorowitz, BP 156,38042Grenoble France

3 UniversidadNacionalde la PatagoniaSan Juan Bosco, - (9000)ComodoroRivadavia - Argentina

We presentexperimentalresultsof inelasticneutronscatteringexperimentson a Ti-Zr alloy and on polyethylenesamplesof differentshapes,
togethemwith total crosssectionmeasurementsA methodof analysisof inelasticneutronscatteringexperimentss proposedaimedat obtaining

a correctly normalizeddensity of phononstates. This methodmakes use of total crosssectiondataas a necessarynormalizationcondition.

Furthermoret is shavn thatwith the concurrentuseof bothtechiquesreliablevaluesof the mean-squardisplacemenof the atomsareobtained.
This methodis particularlyusefulin the caseof incoherenscattererdik e the presentwherediffraction methoddail to provide suchinformation.

Theneedto ellaboratedifferentstratgiesfor dataprocessingiccordingo theemplo/ed spectrometeis emphasized.

A-22 RemoteAccessand Display of Neutron Data

T. G. Worlton!, D. Mikkelsor?, R. Mikkelsort, A. Chatterjeé, J. Hammonds, C.-K. Loond!,

! IntensePulsedNeutronSource ArgonneNationalLaboratory Argonne IL 60439,USA

2 University of Wisconsin-StoutMenomonieWI, USA

With the proliferationof high intensity neutronsourcesandinvolvementof scientistsfrom diverseareasi,t is importantto provide methodsfor
remoteaccessand display of data. We have developedan IntegratedSpectralAnalysis Workbench(ISAW) that canread, meige or combine,
operateon, andvisualizelarge arraysof data. ISAW is written in Jasa to allow it to run on commonuserworkstationsandto facilitate network
communicationsRecentlywe addedheability to remotelyaccesdive datamadeavailablethrougha datasener runningonthecontrolcomputer
ThisdatasenerrecevesUDP datapacletsfrom adatasenderunningaspartof theDataAcquisitionSystemandsendsl CPdatapacletsrequested
by ISAW clientsrunningon userdesktopsystems.
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A-23 The determination of the instrumental correctionsin experimentswith polarized neutrons

J.Major*, H. DoscH,

1 Max-Planck-Institufiir MetallforschungHeisenbegstt 1, D-70569StuttgartGermary

For scatteringexperimentswhich use polarizedincident neutronsand analysethe polarizationof the scatterecheutrons,a two-by-two matrix

methodis introducedfor the determinatiorof theinstrumentakorrectionfactors.The parametersvhich describethe efficienciesof the polarizer

analyserandspinflippers,aredefinedslightly uncorventionallysoasto resultin asystenof equationavhichis easilysolvableevenin thegeneral
case.In the presenimethodtheintensitylossesarealsoconsideredIn real experimentsa calibrationmeasuremerit which the sampleis absent
or replacedby adummythatdoesnotinfluencethe spin stateof the neutronbeamis necessaryor the determinatiorof the correctionfactors.The

presenmethod,dueto its straightforvardnessis alsousefulin experimentswith time-dependergfficiencies e.g. thosewith a polarized®*He gas
spinfilter.

A-24  Sub-NanosecondMulti-Channel Time-to-Digital Converter for the AreaDetectorsat TriCS and AMOR

Ch. Buehlet, U. Greutet, N. Schlumpt, G. Frey?, J. Schefet, O. Zaharlo?, D. Clemen$, A. Gabrief,

! paul Scherrefnstitut, TEM, Villigen PSI, Switzerland

2 Paul Scherrefnstitut, FUN, Villigen PSI, Switzerland

3 EMBL, GrenobleFrance

We reportthe developmentof an ultra-fastmulti-channeltime-to-digitalcorverter (TDC). The TDC is currentlybeinginstalledasthe front-end
readoutelectronicsof the (delayline based)areadetectorsat the SINQ instrumentsTriCS and AMOR. The high temporalresolutionof the TDC
(120ps)allows the corversionof the neutron-inducedetectorsignalsinto accurate2-D scatteringcoordinatesPreliminarytestssuggesthatthe
neutronimpactpositionscanberesolhedwith anaccurag of aboutl mm.

A-25 Ceramic neutronimage plates

R.Kolb!, H. v. Seggern

! MaterialsScienceDivision Departmenbf ElectronicMaterials, DarmstadUniversity of Technology64287Darmstadt

To improve theoptical propertiesof neutronimageplatesthe organicbinderusedin commerciaplateshasto beavoided.A new wayto synthezise
ceramicNIPs containingonly the storagephosphoranda neutroncorverteris presented Basedon a mixture of BaFBr:Euas storagephosphor
and Gadoliniumor Lithium asneutroncorverterthe parametersor synthezising\NIPs were optimizedandthe resultingoptical properties such
asDQE, spatialresolutionand photostimulateduminescenceare compared.Gadoliniumtherebyis usedasmaterialwith a high neutroncapture
crosssectionandLithium to reducethe g-sensitiity of the phosphar

A-26 Neutronimageplateswith low gamma-sensitvity

M Schlapp?, H von Seggerrt, T Briickel,

! Instituteof Solid StateResearchScatteringMethods, Forschungszentrudiilich, 52425Jilich

2 MaterialsScienceDivision, Departmenbf ElectronicMaterials, DarmstadUniversity of Technology64287Darmstadt
Commerciallyavailableimageplates(IP) for two-dimensionalposition-sensitie detectionof neutronscomprisea mixture of theneutroncorverter
Gd, 03 andthe storagephosphoBaFBr:Euf+ dispersedn an organicbinder Gd is useddueto the large capturecrosssectionfor neutrons;
however, owing to its high atomicnumberit is alsoa stronggamma-absorbehile this is nonreleant for high neutrondosesijn experiments
with low neutrondoseat siteswith a high gamma-backgrountli is more applicableas a corverter material. In this work we compareimage
platescontainingLi or Gd andshav how their propertiescanbetailoredby parametersuchascompositionthicknessandpreparatiorto obtaina
gamma-insensite, low resolutionlP with a high sensitvity to thermalneutrons.

A-27 Developmentof large-area2D neutron detector

SMassalw@itch', A loffe', E Kiissel, M Schlapp, T Briickel',

! Forschungszentrurdiilich GmbH

In thelastdecades new typeof detectobasedn photostimulablestoraggphosphomwasdeveloped.A wide dynamicrangewith alinearresponse,
a high spatialresolutionanda large sizeof the ImagePlateavailablecharacterizethe performancef suchdetector We presenthe experimental
resultsobtainedfor a Neutronlmage Plate,commerciallyavailable from FUJI, and discusscapabilitiesof this ImagePlatefor the purposeof
measurementsf weakreflexesanddiffusescatteringat a thermalneutrondiffractometer The problemsof gamma-raybackgroundimagefading
effectandaninherentnoisearediscussedWe discussour plansfor developingof a NeutronimagePlateDetectorwith smallerinherentnoiseand
reducedsensitvity to gamma-rayackgroundThelattercanbeachieredby useof 6 LiF asneutroncorverterinsteadof Gd, O3 (asin commercially
availableBAS-IP ND, FUJI). It is alsoimportantto optimizephosphotto be quite adequatdor our needs.

A-28 LargeAreaThermal Neutron Imaging Datector with Li-f oil corverter

H. Friedrich', V. Dangendorf, A. Brauning-Demiah,

! physikalisch TechnischéBundesanstalt

2 Universitat Frankfurt/M

We reportonthedevelopmentandfirst beamtestof athermalneutronimagingdetectomith ametallic®Li neutronconverterfoil andwire chamber
basedchagedparticlereadout [1]. Theadwantagef this detectorareparallaxfreeimaging,low gammabackgroundgoodspace-andexcellent
time resolutionaswell ashigh countingratecapability For thefirsttime, alargearea(300cm?) metallic® Li-converterfoil with optimisedthickness
(0.135mm) for maximumdetectionefficiengy andgood mechanicafind chemicalstability was produced.The wavelengthdependentietection
efficiency ewasmeasuredy TOF (e = 24%at0.18nm) andis in goodagreemenivith thecalculations Thepositionresolutionis 0,6 mm (fwhm),

thetime resolutionis betterthan100ns. Applicationsfor time resohedneutronradiographyanddiffractionarediscussed[1] V. Dangendorgt.al.,
Nucl. Instr. MethodsA350, (1994),503.
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A-29 Conceptand Realization of 2D and 1D Detector Readout Systemswith new Adjustement and Calibration Features

P. Rasmusséhn N. Schlumpt, J. Kohlbrechet, U. Stuh?, J.Egger, E. Berruye?,

! Paul Scherreinstitute, TEM

2 Paul Scherrelnstitute, GFA

3 CERCA,Romans

We presenbour conceptandthe realizationof the new 2D Readout-Systemfor the CERCAXY 128x128-7.5eutrondetectionchamberrunning
onthe SINQ SANS Instrument.The adjustmentindcalibrationof the detectorresponsés performedentirely underSW control. This new design
includesatime of flight option,too. Basedon this successfutlesignwe aredevelopingnow the 1D TOF readout-systerfor the POLDI detection
unit.

A-30 Calibration of Neutron Linear Position Sensitive Detector
K. Mergia', A. Salerris', S. Messolorab,

! Instituteof NuclearTechnologyandRadiationProtectionN.C.S.R.Demokritos, 15310Ag. Paraskyvi Attikis, Greece

LinearPositionSensitve DetectorPSDs)areattractive candidateso becomestandarcheutronscatteringdetectionsystems Modernelectronics
have provided goodstability andspatialresolutionfor thesedetectorsincorporatinga bank(s)of PSDs asanexamplein aneutrondiffractometer
awide rangeof anglescanbe coveredinexpensvely andat the sametime the detectordankcanmove closeto or away from the samplegiving
high flexibility to the experimentsj.e. high resolutionversushigh countingratefor a dynamicexperiment.However, thesedetectorssuffer from
a disadwantagewhich manifestdtself whenspectracollectedfrom differentdetectorsor detectorpositionsdo not overlay exactly. Thisis dueto
thefactthatthe usualtransformatiorof detectorchannelgo spatialpositionsdoesnottake into accountheimperfectanalogelectronicsystem A
methodto transformthe detectorchannelgo scatteringanglesbasedon both measurementanda theoreticaldevelopmentwhich correctsof the
electronicadmperfectionsjs presentedThe overlay of the sameBraggpeakmeasuredrom differentdetectorsand/ordifferentangleseven at the
tails of the peakis betterthana few minutesof thearc-muchbetterthanthe overall resolutionof theinstrument.

A-31 A New Detector Systemfor the Structur e Powder Diffractometer (SPODI) at the FRM-II in Garching

B. Krimmer', R. Gilles!, K. Zeitelhack, R. Schneidet, G. Montermann, H. Boysert, H. Fues$,

! TechnischdJniversitait DarmstadtPetersenst23, 64287DarmstadtGermary

2 TechnischéJniversitit MunchenLichtenbegstr. 1, 85747Garching,Germary

3 mesyteabr, Wernhesv.-Braun-Str 1, 85640PutzbrunnGermary

4 Ludwig-Maximilians-Uniersitit Miinchen Theresienstr41, 80333Miinchen Germary

This article describeghe conceptof one of the new technicalfeaturesof SPODI (supportecby BMBF underKFzZ03-FU5FRM),the Position
Sensitve Detector(PSD)arrayincludingthe read-outelectronics.80 single*He detectorseachwith anactive lengthof 300mmwill be arranged
vertically in adetectobank. Thepositionresolutionenablego evaluatelargerpartsof the Debye-Scherreconesandto improve thedetermination
of the 2-© positionsof Braggpeaks.The set-upof this detectorsystermwhichis known asindividual CounterArray (ICA) will bediscussedTest
measurementsith the prototypeof theread-ouklectronicshave alreadybeenperformed A softwarepackagewill storethesignalsin a2D matrix

andallow variousevaluationprocedure®f thedata.

A-32 Energy ResonanceDetectorsfor Neutron Scatteringin the 1-100eV Region

G Gorini', SImberti', M Tardoccht, C Andrean?, A Pietropaold, R Senes],

LINFM & PhysicsDept, Milano - BicoccaUniversity, Milano, Italy

2 INFM & PhysicsDept,Rome- Tor VergataUniversity, Rome,ltaly

The ResonancdetectorSpectrometefRDS) is a promisinginstrumentfor spectroscop of neutronswith enegies above 1 eV at spallation
neutronsources.A conceptuablesignof a RDS instrumentis presentederebasedon the useof (n,gamma)converterfoils with a high yield of
low enegy gammasanda gammaspectrometethatcanbe easilyincorporatedn a detectorarray Differentchoicesof corverterfoils andgamma
spectrometerwill becomparecanddiscusse@speciallyin termsof their efficiency andbackgroundnsensitvity.

A-33 Developmentof 2-dimensionalimaging detector basedon neutron scintillator with wavelengthshifting fibers.

K Sakal*®, T Adachit, A Gorir?, T Ino®, K Kurodd, | Manuilov?, K Morimoto', T Oku!, A Ryazantse?, H Shimizd, J Suzuk?, F Tokanat,

! RIKEN (TheInstituteof PhysicalandChemicalResearch)2-1, Hirosava, Wako, Saitama351-0198,Japan

% Institutefor High Eneigy PhysicsProtvino,Moscawv region, Russia

3 KEK (High Enegy AccelatorResearciOganization)Tukuba,lbaraki,305 Japan

4 AdvancedResearchnst. for ScienceandEngineeringWasedaJniversity, Tokyo, 169-8555 Japan

5 JaparAtomic Enegy Institute, Tokai, Ibaraki319-1195 Japan

% Departmenbf Physics Tokyo Instututeof TechnologyMeguro-ku, Tokyo 152-8551 Japan

Neutrondetectorswith large sensitve areaand2-dimensionalmagingcapabilitywith goodspacialandtime resolutionplay a key role in various
experimentswith slow neutronbeam.We have beendevelopingtheimagingdetectordor the purposeto evaluateneutronopticaldevicessuchasa

lensandprism. The detectorsonsistof neutronscintillator plates(ZnS(Ag)+°LiF, 6Li glass)with the sizeof 50x 50mm,andwavelengthshifting

(WLS) fibers(KurarayY11, B2) with the crosssectionof 0.5x 0.5mm.Two arrayscomposeaf 100fiberswereoptically coupledontobothsides
of theplatein orthogonaHirectionsto eachother Eachendof thefiber arraywasin contactwith the photocathodef amultianodephotomultiplier
tube,whereoneendwasbundledevery tenfibersandthe otherwasgatheredvery tenthfiber to reduceterminalsof light output. In this paperwe

reporton the developmentof the detectorandtheir performanceneasuredvith cold neutronbeamatthe C3-2beamline of the JRR-3Mresearch
reactorof JAERI.

A-34 Two-DimensionalPosition-Sensitve GaseousDetectorsfor High ResolutionNeutron and X-Ray Diffraction

M Marmotti!, M Haese-Seillér, R Kampmanh,

L Institut fir Werkstofforschung GKSS-Forschungszentrun—21502GeesthachiGermary

Two dimensionaposition-sensitie gaseousletectordave beendevelopedat the GeesthachiNeutronFacility (GeNF)for high-resolutiomeutron
andX-ray diffractometersThey aremulti-wire proportionalcounterswith delayline readoufilled with Ar/CO,, 2He/CF, or Xe/CO, for detecting
x-rays,neutronsandhardx-rays, respectiely. Thedetectorshave a sensitve areaof 300 x 300mm? or 500 x 500mm?. The performancef the
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detectoraredemonstrateébr the caseof oneneutrondetectobeingusedat the ARES diffractometeiat GKSSwhich is dedicatedo the analysis
of residualstressesFurtherdetectorsvereusedfor analyzingtexturesandresidualstressest the hard X-ray beamlinePETRA-2at HASYLAB.
Finally, the designof a novel detectoffor the neutronreflectometeREFSANSat the researchreactor-RM-11 in Munich/German is introduced.

A-35 Enhancementof TOF diffractometer Sirius with 90° detector bank

K Oikawa', T Kamiyama, S Torii®,

! Instituteof MaterialsStructureScience KEK, Tsukuba/baraki,305-0801 Japan

A TOF powder diffractometer Sirius, installedat Neutron ScienceLaboratory(KENS) of High Enegy AcceleratorResearchOrganization
(KEK), hasrealizedboth the high resolutionandthe high intensitywith its large backward detecteankandsupermirrorguide. Siriusalsohas
alarge 90° detectebank(0.54 str. coveredby 288 PositionSensitve Detecters)which is usedfor diffraction studyunderspecialervironment,
suchashigh-pressurehigh-temperatureandsoon. Recentworksusinghigh-temperaturéurnacewith gascontroldevice (modeledon the Miller
Furnaceat IPNS), high-pressureell (Paris-Edinturgh cell) will be presented.

A-36 Formation of glassystoragephosphors

J.Zimmermann, H. von Seygerrt,

! Institute of Material Science Departmenif ElectronicMaterials, DarmstadtJniversity of Technology Petersenstra23, 64287 Darmstadt,
Germary

Commerciallyavailable neutronimageplatescontaina storagephosphorand a neutronconverter bothin form of crystallinepowders. In this

studywe reporton new storagephosphordaseddn fluoroglassesvith the potentialadwantageof enhancedpatialresolutiondueto reducedight

scatteringof the photo-stimulatindaserbeam.Fluoroglasseareinvestigatedaspromisingcandidate$or neutrondetectiondueto their ability for

high rare-eartidopingandformationof electronandholetraps.Firstresultson scintillationaswell asstoragepropertiesarepresented.

A-37 A novelimageplate readouttechniquefor a fast and large areaneutron detector
B. Schillingef, J. Baumang, H. Gebelé, R. Schaetzind, H. Schallef, M. Schustet,

! TechnischdJniversitait Miinchen Physik-DepartmerE21

2 Siemen<CT MS3Miinchen

3 Agfa MI/RDE FachtechnikMiichen

A new type of imageplate scanneiis beingdevelopedat Agfa medicalsystems.Insteadof usinga rotating polygonmirror anda single laser

the new systememplagys a wholeline of laserdiodesfor stimulationanda CCD line sensoifor datareadoutyery similar to a fax machine.This

techniqueallows for a300x 300 mn? areato be readin underfive secondswith 0.1 mm resolution,0.05mm pixel resolutionis possibleon an

areaup to 420x 420 mm?. Aim of the designis a very compactscannemith a fixedimageplatein a cassettehatcanreplacea standardX-ray

film cassettén medicalsystemsThis detectorappearsdeally suitedfor neutrondetectionandTU Miinchenand Siemensrestartingto develop

neutronsensitve imageplatesfor this particularmachine.The new Agfa systemat leastequalsthe flat panelamorphoussilicon detectorarrays
concerningesolution speecanddynamicrange will belowerin costandmay bethefuture standardietectorfor X-ray andneutronradiography
andcomputedomography

A-38 An investigationinto modular position sensitive neutron detector systems

J.Keshav!, J. WattersoR, C. Franklyrt,

! PelindabaNuclearlnstitute

2 University of Witwatersrand

Theneutrondiffractionfacility atthe NECSASAFARI-1 researchreactorthasbeenusinga commercialinear (10 cm active length,RC encoding)
positionsensitve detector{PSD)for severalyears.A recentincreasan the numberof diffraction stations,aswell asthe constructionof a future
SmallAngle NeutronScatteringacility, hasprecipitatecdaneedto implementseveraladditionalPSDs.A performancevaluationof thecommercial
unit overthe pastseveralyearsis presentedAn outlineof its performancédactors(e.g. positionresolution signalstability, signalto noiseratio) and
technicalproblemsencountereare discussedRecentresultson the in-housedevelopmentof a similar type of detector(20 cm active length),as
analternatve to the commercialunit, arepresentedimplementatiorof thesenew detectorsn a modularstarlik e configurationfor 2-D operation
will bediscussed.

A-39 Instrumentation Developmentat the ILL

C. F. Buffet, J.-F Clergeay D. Feltin, M. Gamon B. Guerard F. Horst, G. Manzin, F. Millier , A. Sicard P. VanEsch G. Viande

! Institut LaueLangevin, F-38042Grenoble France

ThelLL is currentlyinvolvedin animportanteffort of modernizatiorof its instruments thisrequirethe developmeniof detectorswith largerarea,
fasterandmoreaccurate After along periodof R&D, MicroStrip GasChambergannow beconsideredsareliabletechniquefwo largearealD

MSGCarecurrentlygiving excellentresultson 2 ILL instrumentsand2D mediumandlargesizeMSGC,dueto their very goodpositionresolution
andcountingrate,offer new perspectie in neutroninstrumentationNeverthelessMulti Wire ProportionalCountershave notbeenneglectedand
atthe presentime a considerableffort is madeto improve their performanceswith the recentrealizationof a 64x 64 detectowith 3 x 3mm?

cellsandindividual readoutanda projectto build a 128x 128detector A new PositionSensitie counter 1 m longwith anouterdiameterof 8 mm
hasbeenfabricatedo sensiblyimprove the limit in positionresolutionof thosedetectorsThereis a growing interestin non-gasetectorswhich
is representedtby the developmentof a detectorbasedon Lithium scintillatorscoupledto multi-anodephotomultiplierswith wavelengthshifting
opticalfibers.In orderto respondo new experimentalconditionsthe whole acquisitionchainhasbeenredesignedincludinga new circuit for the
chage amplifierandthe discriminator with reducedsensitvity to EM noise,anda simplified methodfor centerof gravity localisation.

A-40 The high flux backscatteringspectrometer (RSSM)for the FRM-II reactorin Munich

O.Kirstein', M. Praget, T. Kozielavski!, D. Richtet,

! Forschungszentruiillich GmbH, Institut fiir Festlorperforschung52425Jilich, Germary

A lot of slow processe matter i.e., relaxationprocesses polymers diffusionprocesse liquids or tunnellingspectroscopwithin molecular
crystalsrequirea very goodenegy resolutionwhile studyingwhich shouldbein the orderof ueV. The new backscatteringpectrometefor the
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FRM-II (RSSM)reactorusesall possibilitiesto optimizethis type of spectrometeThe goodenegy resolutionis achiezed by usinga Braggangle
of 9¢° notonly at the Dopplermonochromato(Sil111)in the primary but alsoat the analysersystemwithin the secondarnspectrometefSill1l).
The large solid anglecoveredby the analysersystemcompensatethe low intensitywhich is a resultof the good enegy resolution. The most
adwancedcomponentsre1st)a socalledPhasespaceransfomatiorchopper(PST)and2nd)afastDopplermonochromatorThe PSTincereases
the neutronintensity at the elasticenegy of 2.08 meV by a factorof ~4 by usingthe reflectionof neutronat a moving crystal (PG002). The
Dopplermonochromatomodulateghe enegy of theincomingneutronsandgivesaccesgo a dynamicalrangeof +38ueV. We presenthe latest
technicalsolutionsusedfor the PSTchopperandthe Dopplermonochromatoandgive anoverview aboutthe basicprinciplesandthe statusof the
project.

A-41 Statusof the new Structur e Powder Diffractometer (SPODI) at the FRM-II in Garching

R Gilles', B Krimmer', H Boyser?, H Fues$,

! TechnischdJniversitit DarmstadtPetersenst23, 64287DarmstadtGermary

% Ludwig-MaximiliansUniversitat Miinchen Theresienstr41, 80333Munchen Germary

The new StructurePOwderDIffractometef(SPODI),a projectof the TechnischéJniversitit Darmstadtandthe Ludwig-MaximiliansUniversitt
Miinchensupportecoy BMBF underKFZ03-FU5FRM,is currentlybuilt up atthe new FRM-II neutronsourcein GarchingnearMiinchen.The
designis finishedbasedon an optimisationof the componentdy Monte Carlo simulations. First devicesarereadyandtested. This article will
give anoverview of thewhole conceptandthe statusof the main componentsncludingthe specialandnew featuresselectedor the set-up.The
realisationof this conceptaimsatimprovedresolution higherintensityandbetterprofile shape.

A-42 Neutron optical considerationsfor the Materials ScienceReflectometerat the FRM-II
U. Wildgrubet, J. Major!, H. DoscH,

! Max-Planck-Institufur MetallforschungHeisenbagstr 1, D-70569StuttgartGermary

The instrumentwill usea monochromatideamof cold neutronswith variableenegy in the FRM-II guidehall. Experimentaloptionsinclude
evanescenBraggscatteringbeampolarization polarizationanalysisandin-situ X-ray analysis.Horizontalandvertical samplearrangementare
possibleto allow large momentuntransferandaccomodatesampleswith a freeliquid surface. We will describethe quantitatve neutronoptical
evaluationof primarybeamextraction,” focusing”andcollimationbasedn Monte CarlosimulationgMcStas).Theperformancef theinstrument
will bedemonstratedsingstandardeflectiity profilessimulatedwith McStasfor differentinstrumentconfigurations.

A-43 The Novel Reflectometer REFSANS for Analysesof Liquid and Soft Surfacesat the New Reseach Reactor FRM-II in Mu-
nich/Germany
R. Kampmann, M. Haese-Seillér, M. Marmotti', V. Deriglazos®, J. Burmestet, F. Frisius', M. Tristl?, E. Sackman,

! Institut fur Werkstofforschung GKSS-Forschungszentrun)—21502GeesthachiGermary

% Fakultat fur Physik,DepartmenE22, TU-Miinchen D-85747Garching,Germary

3 Petershrg NuclearPhysicdnstitute, Gatchina; 188350 RussiarFederation

A novel reflectometetis being built at the high flux reactorFRM-II in Munich. It is dedicatedo the analysisof interfaces,phaseboundaries
andsurfacesat the air-waterinterfaceof liquid/soft samples.REFSANSwill go into operationin 2001 andwill be openfor nationalaswell as
internationalusers.Thedesignof REFSANSaswell asnew perspectiesfor biologicalapplicationsareoutlined. Thelatterresultespeciallyfrom

novel neutronopticsof REFSANSwhich will offer new possibilitiesfor analysingdiffuse surfacescatteringand, thus, lateralheterogeneitiesf

surfaces.

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

N.M. Pykd, K. Noack, A. Rogo/?,

! ZBE FRM-II, TechnicalUniversity of Munich, 85747Garching,Germary

% Instituteof SecurityResearchForschungszentruiRossendorf)1314DresdenGermary

At thenew highflux researclieaktorFRM-II in Garchingthecoldtriple-axisspectrometePANDA is underconstruction Monte CarloSimulations
have beenusedto optimizethe two sectionsof the primaryradiationshieldingof PANDA. Thefirst sectioncontainsa neutronguide,a collimator
exchangeandahorizontaldiaphragnwhichsenesasvirtual neutronsource Thesecondectionis themonochromatoshielding.Specialattention
hasbeenpaidto build acompactandhighly efficient shielding,partially non-magneticwith atotal biologicalradiationdoseof clearlylessthen10

pSV/h on the outsideof the shielding. Speciallyconsideredvasthe determinatiorof the compositionof an albedoreducerwhich is importantto

minimizethe backgroundn the experimentoutsidethe shielding.By usingthe Monte Carlo programMCNP-4B the destiry of thetotal spectrum
of incomingneutronandgammadrom thebeamtube SR-2have beendeterminediuringthe 3-dimensionadiffusionprocessn differenttypesof

heary concretedopedwith Boron,boratedPolyethylen®LiF andlead.

A-45 The thermal thr ee-axisspectrometer PUMA at the new neutron-source FRM-I|

PLink!, G Eckold', JNeuhaus,

! Institut fir PhysikalischeChemie Universitit Gottingen, Tammannstré, 37077Gottingen

2 ZentraleBetriebseinheiERM-I1, TechnischeJniversiéat Miinchen85747Garching

Herewe presenthe main featuresof the thermalthree-axisspectrometePUMA, who’s installationon the beamtube SR7 of the newv neutron-
sourceFRM-II is well undervay. Theinstrumenthasbeenoptimisedto provide a competitve neutronflux, keepingthe configurationasflexible

aspossible.The variablehorizontalslit in the beam-shutterdouble-benmonochromatorandanalysera velocity selectorashigherorderfilter

insidethe monochromatoshielding- thesearesomeof thetechnicalhighlights. A versatilesample-tablgrovidesthe basefor all kind of sample
ervironment. The future optionsinclude polarisationanalysisusing *He spin-filter technique time-resohed experimentsand a multi-analyser

detectorunit.
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A-46 The Time-of-Flight Spectrometerwith Cold Neutronsat the FRM-II

A. Zirkel™?, S.Roth', J.Neuhau’?, W. Petry»*2, H. Schobel?, L. Kramef, T. Pulhofer*, H. Baier*,

! Physik-DepartmeriE13, TechnischeéJniversitat Miinchen,8574Garching Germary

2 ZBE FRM-II, TechnischdJniversititMiinchen 85747Garching,German

3 InstituteLaueLangevin, 6, rue JulesHorowitz, BP 156, F-38042GrenobleCede 9, France

4 Lehrstuhlfiir Leichtbau, TechnischeJniversitt Miinchen85747GarchingGermary

The progressn design,optimizationandconstructiorof the new cold time of flight spectrometeatthe FRM-II is presentedThefinal geometry
of the primaryandsecondangpectrometeis given. The maindesigncriteriawerehigh intensityatthe sampleposition,variableenegy resolution
(including high resolution) well-definedresolutionfunctionandlow background We shawv in which way thesecriteriaareimplemented Special
attentionis givento the final prototypeof the carbonfibre compositechopperdisks. This nev materialwas chosento obtainthe high chopper
speedsecessarjor highresolutionmeasurements.

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

T. Buchert, Ch. Liersevon Gostomski, K. Kéhler,

! TechnischdJniversitit Miinchen nstitut fiir Radiochemie85747Garching Germay

At thenew researchieacto=RM-1I a NEutronComputerTomographyAnd Radiography(NECTAR) facility usingfastneutrongfor transmission
measurementis underconstruction.lt will be usedfor the non-destructie characterisationf industrialandscientificobjectshaving maximum
dimension=f 80 cm x 80 cm x 80 cm andmassof 500kg. The fastneutronsarecreatedby fissionin a specialcorverterfacility madeout of

highly enricheduranium.Via beamtubeandoptimisedcollimatorsystemshe neutronsareguidedto themeasuringposition. Severalfilters maybe

usedfor manipulatingthe spectrum.For countingandimagingof the transmittecheutrondifferentdetectorsystemswill be available. An actual
statusreportof the NECTAR-facility will begiven.

A-48 The newmaterial sciencediffractometer at the neutron source FRM I
A. Pyzalld, H. M. Mayert, W. Reimers, L. Pintscheius?, H. G. BrokmeieP,

! Hahn-Meitnesinstitut, Abt. Werkstofe, Glienicker Strassel00,D-14109Berlin

% Forschungszentrumdarlsruhe Institut fur Festiorperphysik

3 GKSSGeesthachind TU Clausthal

By usingneutrondiffraction the three- dimensionabulk residualstressstateandthe texture of a materialcanbe determined.Neutronresidual
stressand texture analyseshus have beenestablisede.g. as non-destructie testingtechniquedor large industrial components. Since most
materialmanufcturingandforming processeaswell asweldingtechniquedeadto the formationof bothtextureandresidualstressesa material
sciencediffractometerwhich is optimisedfor bothtexture andresidualstressnvestigationsis built atthe new neutronsourceFRM II. This new
diffractometelis presenteé@ndexamplesfor its future applicationto materialssciencestudiesaregiven.

A-49 HEIDi, SingleCrystal Diffractometer at the Hot Sourceof the FRM |l

G.Heger', M. Mever?, M. Miser&, H. Mitlacher,

L Institut fir Kristallographie RWTH Aachen

> ZBE FRM Il, TU Miinchen

3 Institut fur FestlorperforschungkZ Jilich

HEIDi ist the nameof the single crystal diffractometerat the hot sourceof the nev FRM-II neutronsource. It will be establishedt beamline

SR-9. The shortwave neutronradiationfrom the hot sourceis suitableespeciallyfor diffraction experimentsconcerningthe following matters:
Measuremendf Braggreflectionsup to very high hkl valuesgivesasignificantimprovementof accurag of structuralparametersg. g. anisotropic
meansquaredisplacementsThis allows the investigationof phasetransitionswith disorderor anharmonicaéffects. Furtherapplicationsarethe
localizationof light elementsg. g. hydrogensjn neighbourhoodo heary elementsandcompoundswith isotopes(e.g. Sm, Gd) with extreme
absorptionat larger wavelengthsmagneticaktructuresandwavelengthdependendxtinction effects. On ICNS 2001 adwanceddetailsof HEIDi

will bepresented.

A-50 Resedathe new NRSE-Spectometerat the FRM-II

M. Bleuel', P. Bonit, R. Gahlet, S. Prokudayld,

! PhysikDepartmenE21, TechnischeJuniversitit Milnchen D-85747Garching Germary

We presentthe new resonance-spinecho-spectromea®asedaat the FRM-II thatis nearcompletion. It will cover a time rangefrom someps
to 30 ns andwork with two independentinalysingarms.Asa typical application,an experimenton the itinerantantiferrromagnethromiumis
discussed.\&@demonstrat¢hatthe spinecho-techniquallows adeterminatiorof the spaceandtime correlationsearthe spin-floptransitionat 121
K. Themeasuremenisdicatethatthereis no gapin the magneticexcitationspectrum.

A-51 D4c: avery high precisiondiffractometer for disordered materials

H.E. Fischet, G.J.Cuelld, P. Pallead, D. Feltin®,

! LURE, bat. 209d,CentreUniversitaireParis-Sud B.P. 34,918980rsaycede, France

2 Institut Laue-Langein, B.P. 156,38042Grenoblecede 9, France

The disorderednaterialsdiffractometerD4 at the Institut Laue-Langein hasbeenthoroughlyupgradedhroughimprovementsin detectorscol-
limation andshieldingto becomethe D4c instrument.A larger solid angleof detectionhasincreasedhetotal countrateby a factorof 5, thereby
reducingrandomerrorin thediffraction measuremengnda correspondindactorof 5 improvementin detectorstability hasreducedhe principle
causeof systematierror Theoverall precisionof theinstrumentasthereforebeenincreasedy afactorof 5 ascomparedo its previousversion,
D4h We presentanoverview of the D4c instruments designaswell assomeresultsof the successfulery high precisionexperimentgperformed
at D4c sinceits commissioningn May/June2000.
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A-52 The High Intensity Neutron Diffractometer D20at ILL : newand futur eimpr ovementsand examplesof experiments

G.Roussé, T. C. Hanseh, P. Corvert', J. Torregrossa,

! Institut Max von Laue-Rwl Langevin, BP 156,38042GrenobleCede 9, France.

D20is avariable-resolutio2-axispowderdiffractometeatILL, equippedvith astationarycurvedlinearpositionsensitve detectoi(PSD)covering

awide 20 rangeof 153.6°. Two vertically focussingmonochromators; take-off anglesandoptionalSoller collimatorsprovide alarge choicein

Q-spaceresolution,wavelengthandflux. The future Germaniummonochromatofavailableby the endof year2001)will make high-resolution
powderdiffractionpossiblethanksto take-off anglesof upto 122°. Theactualcoppemonochromatowill bereplacedy two nen onesof higher
quality andoptimisedvertical focussing. Thesemonochromatorsvill be usedat low take-off angles(28 + 2°) andto ensuremaximumflux on

thesampleat44 + 2° take-off angle.Thevery high flux availablemakesD20 anidealtool for in-situ diffraction studieswith time constantgven

belov a second D20 is adaptedo variouslevels of crystallographicompleity andto kinetic measurementgswill be shavn throughexamples
of recentexperimentgperformedon D20.

A-53 IN20B - the high flux polarised neutron TAS.

J.Kuldd, P. Courtoig, P, Floreg, J. Sarour’2, M. Thomas, M. Enderlé, A. Monteitht,

! Institut Laue-Langein, BP156,38042GrenobleCede, France

2 NuclearPhysicsinstitute,25068ReznearPrague CzechRepublic

As part of the ILL Millenium Programmethe primary spectrometeof the IN20 polarisedTAS hasbeenentirely renaved. A nev beamtube,
providing a neutronsourcediametelincreasedo 170 mm, hasbeeninstalledtogethemith anadjustabléneary inputslit in front of themonochro-
mator The increasecheamcross-sectiorand divergenceis matchedby a new doubly focusingHeuslermonochromatoof unprecedentedize
230x 150mm 2. The polarisedflux gainfactorof 5-10is expectedin the commissioningestsin late April. In combinationwith the already
implementedorizontallyfocusinganalyserthe datacollectionratewill beboostedy almosttwo ordersof magnitudeascomparedo theoriginal
IN20, representinghe state-of-thearin the90’s.

A-54 The small-angleneutron scattering instrument D22 at the ILL
R.P May', I. Grillo*, C. Dewhurst, S.Egelhaaf,

! Institut LaueLangesin, BP 156,38042GrenobleCede 9, France

2 Departmenbf PhysicsandAstronomy University of Edinkturgh, Edinburgh EH9 3JZ,Scotland

Sinceits commissionindn 1995 thesmall-angleneutronscattering SANS)instrumentD22, with adetectorof nearlyl squaremeterand128x128
pixels,hasbeenin permanentisefor five years. The D22 SANSfacility providesthe highestconstanflux atthe samplein awavelengthrangeof

0.45to0 4 nm. With suchintenseflux it is feasibleto performexperimentson extremelyweakly scatteringsampleqe.g. thin-film magnetism)or

time-resolhed studies(j100 ms) usingstopped-flav or flash-lightdevices. A projectin the contet of the ILL Millennium Program,andalready
farin adwvance,aimsto install a new detectorcapableof countingat least2 MHz with dead-timdossesof not morethan10% (cf. 50 kHz for the
currentdetectorwhile leaving the otherparametersinchanged.

A-55 Developmentof avery cold neutron spin interfer ometer at the ILL

M Hino', P Geltenbort, R Gahle?, T Brennef, JButterworth?, M Utsurd , S Tasakl, Y Kawabatd, T Ebisava!, N Achiwa®,

! ResearciReactornstitute, Kyoto University KumatoriOsaka590-0494 Japan

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

3 GraduateSchoolof SciencesyushuUniversity Hakozaki Fukuoka812-8581,Japan

We aredevelopinga very cold neutron(VCN) spininterferometefor investigationsn neutronopticsandspectroscop Using polarizingneutron
mirrors, we canseparaten spaceandrecombinethe two spin states.Sucha set-upallow performanceestsof specialpolarizingneutronmirrors
dedicatedor neutronspininterferometryanda new neutronspin echospectrometerAs a first steptowardssucha powerful spininterferometer
two mirrorsanda preciseslit systemhave beeninstalledatthe PF2/VCNbeampositionatthelLL. In thispapeifirst VCN spininterferencepatterns
will bepresentedndprospectdsor future applicationswill bediscussed.

A-56 ILL 'srenewedthermal thr ee-axisspectrometer INSC: a progressreport

A. Hiesd, M. Jimenez-Rui%, J.C.Castagnh, R. Currat, J. Saroun, F.J. Bermejd,

! Institut LaueLangevin, BP156,38042Grenoble France

2 NuclearPhysicsnstitute,25068ReznearPrague CzechRepublic

3 ConsejoSuperiorde Investigacione€ientificas Serranal 23,28006Madrid, Spain

ThelIN8C project- therenaval of ILL’s thermalthree-axisspectrometelN8 - aimsto increasehe monochromatidlux atthe samplepositionand
atthe sametime to reducethe backgroundevel of the instrument.This is possibleusinglarge doublefocusingmonochromatorsshortdistances
aswell asa wider beamtubeandadoptinga beamgeometrywith a horizontalandvertical virtual source. Also the instruments flexibility will
be improved by enlaging the rangeof accessiblescatteringanglesat the monochromatoandsampleposition[1]. ILL hasundertaknthe IN8C
projectin collaboratiorwith its Spanishscientificpartners.The monochromatoprotectionandfocusingmechanichave beenmanufcturedand
successfullytestedin Spain. The instrumentis nowv beinginstalledon site, implying significantbuilding work in the H10 experimentalzone.
Instrumentcommissioningshouldstartbeforethe end of this year Besidesthe scientific case the expectedexperimentalperformanceandthe
technicalconceptsve will presenthe currentstatusof the projectfocusingon the mostrecentachiszementsduring factorytrials andinstallation
onsite. We will alsodiscussseveraladditionalinstrumentabptionsaimingfor a furtherincreasen experimentaflexibility . [1] for detailssee:A.
Hiessetal., PhysicaB276-278(2000)91-92

A-57 ThenewlLL strain imager

T Pirling*,

! Institut LauelLange/in, 6 rue JulesHorowitz, F-38042Grenoble

Theneutrorstrainimagingtechniquecoversawide rangeof applicationsn basic,appliedandindustrialresearctandmaterialgesting.Accordingly
aninstrumenfor thedeterminatiorof mechanicastressemustbe extremelyflexible. ThelLL is constructingsucha strainimagerin collaboration
with the University of Manchesteand partially fundedby the EPSRC Specialfeaturesof the instrumentwill be: a hexapodfor the preciseand
mostflexible positioningof specimensip to 1000kg and2 m length;beamopticsthatinhibits the surfaceerror; a big wavelengthrangeof 1.3Ato
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4.58; asetof monochromatoricluding a doublefocusingone;anda supermirror neutronguide. Thelateralresolutionwill be suitableaswell
for measurementat interfacesandsurfaces.The paperdescribeshe designandthe basicsof theindividual component®f theinstrument.

A-58 New perspectiveson the IN5 time of flight spectrometer

J.Ollivier*, H. Casalta, H. Schobel2,

! Institut Laue-Langein, 6 rueJulesHorowitz, BP 156,F-38042GRENOBLE,France

2 TechnischéJniversitit Minchen PhysikDepartmenE13,Jamed-rankStr., D-85748GARCHING, Germary

The cold sourcetime of flight (ToF) spectrometeiN5 attheILL is beingupgradedsinceJanuary2001. IN5 stayednearlyunchangedincethe
seventies.In the meantime similar instrumentsveredeveloppedon lesspowerful sourcegnakingthe modernizatiorof IN5 necessaryAs a first
stepthe primary spectrometeis concernedthe neutronguide andthe choppersystem. The challengewasto take advantageof the 20cmhigh
beamcomingout of the reactorandto focusit to a~ 2 x 5em? atthe samplepositionin orderto gainin flux, while keepingthe high versatility
which waspartof IN5 successWe usea corverging guidein both directions.The mirrorsareeithernaturalNi or supermirrorup to M=3 coated.
The choppersystemis composedf 3 pairsof counterrotatingdisks: 750mmdiameterfor the first pair and690mmfor the others,turningata
17000rpm speed.Theexpectedgainin flux is betweent and5 for the guidealoneand7 and10 atequivalentresolution.

A-59 A neutron diffractometer with an adjustablein-pile fan collimator for focusingin reciprocal and real space

N. StiRef, M. Hofmanrt,

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

In the pasta diffractometemwasdevelopedat HMI for focusingin realandreciprocalspaceby illuminating a wide horizontallycurved monochro-
mator by neutronstransmittingan in-pile slit andreflectingthemto the sample. Focusingin the scatteringangle 20 is achieved by adjusting
the distancebetweenmonochromatoand samplethus establishingan appropriatecorrelationof the neutronsdirectionswith their wavelengths.
We presenta modificationof the focusingdesignwherethe neutronslit is replacedby an adjustablefan collimator which allows to control the

correlationwith the fan opening. The improved performancewith respecto resolutionandintensityin an experimentwith fan geometrywill be

comparedo theslit geometryandthe conventionaldiffractometerFirst measurementshav thatenhancementsf theintensityupto afactorof 5

arefeasiblefor smallsamplesomparedo a conventionaldiffractometemwith Sollertype collimatorswithoutlosing20© resolution.

A-60 Refurbishing a thermal thr eeaxesspectrometerat BENSC

J.Klenke!, H.A. Graf!,

! Hahn-Meitnesinstitut, Glienickerstrassd 00,14109Berlin

ThethermalspectrometeE1 of the Berlin NeutronScatteringCenter(BENSC)at the Hahn-Meitnerinstitut Berlin is presentlyequippedwith 3
beamchannelsat fixedmonochromatoscatteringanglesonly. A continuousvariationof theincidentwavelengthis sofar not possible.To corvert
Elinto astate-of-the-arthree-aresspectrometea nev monochromatoshieldingis planned.Presentlya feasibility studyis underway for to find
thebestdesignfor a new shieldingwhichwill allow oneto changethe monochromatoscatteringanglesbetweer20 and90 degreescontinuously
Shieldingpropertiesandneutronwill be optimisedby Monte Carlosimulations.The useof a velocity selectorfor higherordersuppressioandof
afancollimatorwill bediscussed.

A-61 Newevanescentwave surfacediffractometer at the LLB

T.-D.DOAN!, F. Ott', A. Menellé, U. Riicke®?, P. Humbert, C. Fermori, I. L. Prejbeant,

! Laboratoirel_eonBrillouin CEA/CNRS,CEA Saclay91191Gif surYvette,France

2 IFF-Streumethoderforschungszentrurilich, 52425Jilich, Germary

3 SPEC,CEA Saclay91191Gif surYvette,France

4 |PCMS-GEMME23ruedu Loess,67037Strasbouy, France

A new surfacediffraction spectrometehasbeenmountedon the reflectometelEROS at the LaboratoireL&onBrillouin. The originality of the
designlies in the factthatwe areworking in a Lauetype configuration.The sampleis mountedhorizontallyon a goniometrictable. A Position
Sensitve Detector(200x100mm?) canbe sweptaroundthe samplein the horizontalplane. The sampleis illuminatedby a white beamhenceno
flux is lostandthe wavelengthspectrunis selectedy the sampleitself anddeterminedy the samplemosaicity Time of flight measurementare
alsoperformedto checkthe wavelengthaccurag. Preliminarymeasurementsn 1 cm? samplesshawv thatthe intensityin the surfacediffraction
peaksareaboutl-2 countspersecond Measurementlhave beenperformedon non-magneticrystalsandon magneticepitaxialthin films.

A-62 Chopper time-of-flight powder diffractometer

H.-J.Bleif', F. Mezet,

! Hahn-Meitnesinstitut, Abt. SF1,Glienicker Str. 100,14109Berlin, Germary

In orderto demonstratehe performanceof the Time-of-Flight Monochromatorprinciple which hasbeenintroducedfor the instrumentatiorat
Long-pulsespallationsourcesa prototypeinstrumenthasbeensetup for powvder diffraction at the KFKI reactorin Budapest.Resultsobtained
at a reactorsourcecanreadily be scaledto apply for a long-pulsespallationsource. A doublechopperproducespulsesof 10 s FWHM with
precisetriangularlineshapepr 0 to 20Qus FWHM (triangularor trapezoidal).The resolutionis wavelengthdependente.g. nearbackscattering,
Ad/d=0.001for d= 0.1 nm and pulsesof 10us. Measurementsf a sampleof sinteredaluminawith high resolutionshaw, thata TOF powder
diffractometeperformsfar betterthana conventionalhigh resolutiondiffractometemwith monochromatoandcollimators.Sincein highresolution
powder diffraction the peakwidth is often broadenedy sampleproperties(e.g. strain, grain size or inhomogeneities)a considerablegain in
intensitycanbe achieved by relaxingthe resolutionof the instrumentwhich is donefor instanceby changingthe choppermphasesSinglecrystal
reflectionscanalsobeinvestigateceasilywith high resolution.As an examplethe reflection(002) of pyrolytic graphitewasrecorded.lt shavs a
lorentzianline shapewith awidth Ad/d=0.0032.
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A-63 Small-Angle Scattering Studiesof Polymeric Membranes

P. K. Pranzab, A. Knochef, R. Willumeit!, H. Kamusevitz', K. Kneifel', T. Weigel', R. Gehrle?®,

! GKSSResearclCentre,21502GeesthachiGermary

% Institutefor InorganicandApplied Chemistry University of Hamhurg, 20146Hamburg, Germary

3 HASYLAB, 22603Hamturg, Germary

Polymeric membranesre usedin industrial and analytical separationtechniques. Our aim is to study the dynamic coagulation/agggation
processewhichtake placein theinitial stateof membrandormationandwhich have basicinfluenceon structureandpropertieof themembranes.
Small-anglescatteringwith neutrons(SANS) and synchrotronradiation (SAXS) proved to be suitablefor the characterizatiorof this kind of
structuredn the nanometesizerange.As modelsystemwe chosethe spinningof a hollow fiber membranegnablingusto analyzethe dynamic
processesf membrandormationby measuringtincreasinglistance®f the spinningnozzle.In preliminarysmall-anglescatteringnvestigations
diversepolymericmembranesverecharacterizedy sizedistributionscalculatedrom theresultingscatteringcurves.

A-64 Modulated Structur e Formation in Micr ophaseSeparating Binary Paraffin Mixtur es

E. Gilbert',

! IntensePulsedNeutronSource ArgonneNationalLaboratory Argonne,IL 60439

On cooling from the moltento solid state,binary n-alkanemixturescan spontaneouslyorm stablesolid solutionsat one extremeand, at the

other fractionatedsolidsin which the component$orm two pure(macrophase-separatqah)asesin betweensomebinary mixturesof n-alkanes
undegodemixingin thesolid solution,with themoleculesslippingalongtheirlong axesto separaténto lamellarcomponentso form intermediate
(microphase}tructures.We have investigatedhe phasebehaiour of binary C,,Ha,, +2:Cs6D74 Systemdor n equal20 to 34 usingsmall-angle
X-ray andneutronscattering SAS) andshaved thatmicrophasdormationis moregeneralwith therateof demixingbeingdeterminedy chain-

lengthmismatch.Recentlywe have focussednthe CosHss:Css D74 Systensinceit notonly displaysthefastestateof microphasdormationbut

alsopossessethe largestmismatchfor which a microphases formedwithout significantprecipitationof thelongerchaincomponentWe present
herethe SASfrom recentexperimentsn which thesemixtureswere studiedasa function of compositionandprovide evidencefor the formation

of incommensurateodulatedstructures.

A-65 SANSstudiesof critical phenomenain ternary mixtur es

L. Bulavin!, M. Avdee/?, V. Kopylchuk!, L. Almasy?,

! KFKI, BudapestHungary

2 Kyiv TarasShevchenlo NationalUniversity

Quasi-binaryliquid mixture of 3-methyl pyridine with heary waterwas investigatedby small-angleneutronscattering. Addition of moderate
amountof differentsaltschangethe phasebehaior of the system causingexpansionor shrinkageof the closedimmiscibility loop. The crosseer
region betweerthelsing-typeandthe meanfield critical behaior wasstudied preliminaryresultswill bepresented.

A-66 SANSstudy of micellar aggregationof multi-headed surfactants

V.K. Aswal', J.Halda?, P.S.Goyal®, S. Bhattachary,

! Paul Scherretnstitut, CH-5232Villigen PSI, Switzerland

2 Departmenbf OrganicChemistry Indian Instituteof ScienceBangalorés60012, India

3 JUC-DAEF, MumbaiCentre BhabhaAtomic ResearclCentre Mumbai400085, India

This work dealswith the study of aggreation propertiesof recentlysynthesizedovel single-chainsurfactantsbearingone,two andthreehead
groups.Small-angleneutronscattering(SANS) studiesin aqueousolutionsof thesesurfactantsshav thatmicellesbecomedramaticallysmaller
in sizewith theincreasean the numberof headgroups. The hydrocarborchainsin thesemicellesno longerremainin extendedconformationto

accommodat¢heincreasen the numberof headgroups.More interestingly unlike single-headedurfactantwherethe micellesgrowv on addition
of saltse.g.KBr andsodiumsaligylate, it is seernthatsizesof micellesof multi-headedyroupsurfactantsareindependensof theseadditives. These
studiesthusdemonstrat¢hatthe micellar propertiesof surfactantscould be remarkablyinfluencedoy manipulationof the chage densitiesat the
headgroup.

A-67 The Length ScaleDependenceof Strain in Networks by SANS
W. Pyckhout-Hintzeh, S. Westermanh, A. Botti!, D. Richtet!, E. Straubé,

! Forschungszentrurillich,IFF,D-52425Julich

% GoodyearColmarBerg,L-7750Luxemboug

3 Uni. Halle-SaaleFB Physik,D-0609HALLE

We presenia SANS studyon the lengthscaledependencef chaindeformationby meansof a suitablelabelingin densecrosslinked elastomers
of the HDH-type. This lenghtscaleis controlledby the size of the label aswell asthe crosslinkdensity The resultsare comparedo long
homopolymers. The dataare analyzedby meansof the tube model of topology in rubberelasticityin combinationwith the RandomPhase
Approximation(RPA) to accountfor interchaincorrelations.Chaindegradationduring crosslinkingis treatedby the standardRPA-approachfor
polydispersamulticomponensystemsand confirmedin anin-situ studyby both SANS andsheasrheology Currentmodelsof rubberelasticity
could be distinguishecdhaturally solely basingon the gradualimportanceof chaininteractions. The transitionfrom locally freely-fluctuatingto
tube-constrainedeggmentalmotionwasinvestigatedvithout sacrificingthe mechanicatjuality of therubber

A-68 SANSstudy of micellar behaviour of plur onicsin aqueoussalt solutions

V.K. Aswal', PS.Goyal?, J. Kohlbrechet, P. Bahadut,

! Paul Scherreinstitut, CH-5232Villigen PSI, Switzerland

2 JUC-DAEF, Mumbai Centre BhabhaAtomic ResearctCentre Mumbai400085, India

3 Departmendf Chemistry SouthGujaratUniversity, Surat395007, India

Small-angleneutronscattering SANS)measurementegve beencarriedout from theagueousolutionsof pluronicsF88andP84in presencef salt
KCI. Pluronicsare PEO-PPO-PE@ri-block copolymersandthe amountof PEOin F88is muchmorethanthatin P84. The measurementsere
donefor thefixed concentratior(5 wt%)of the pluronicsandwith varying concentratior{O to 300mM)of KCI. Theresultsarecomparedwith the
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effect of increasingemperaturg25 to 70° C)onthe pluronic solutions.It is foundthatthe effect of additionof saltis similar to thatof increasing
temperature.The pluronicsare asunimersat low temperaturesindtheir micellizationtakes placewhenthe saltis addedor the temperaturas

increasedThestructureof micelledepend®n thesaltconcentratiorandthetemperaturef the solution,andthe structuralchangesn the micelles
aredifferentfor F88 andP84. The measurementsave alsobeencarriedout to comparethe effect 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.Gambt, R. Giordang, M. Laurati", F. Pini®, P. Baglion?,

! Dept. of PhysicsUniversity of Florenceandl.N.F.M., v. Sansond, 50019SestaoFiorentino,Firenze |taly.

2 Dept. of Physics University of Messinaandl.N.F.M., SalitaSperone31,98010S. Agata,Messinataly.

3 Dept. of Chemistry University of FlorenceandC.S.G.l.,v. G. Capponi9, 50121Firenze taly.

Ternarywaterin-oil microemulsioncomposedy anammoniumcarboxylatePFPEsurfactantof molecularweight710anda PFPEoil of molec-
ular weight900leadingto microemulsionghatshav a dynamicpercolationphenomenoifPhys.Rev. vol. 56,4356(1997))wereinvestigatedyy
SANS to characterizéhe microstructure.Hard sphereandadhesie hard spherepotentialswere usedto modelthe droplet- dropletinteractions
supposindhedropletspolydispersedphereswith a Schultzdistribution of sizes.Thevalidity of themodelis discussedh relationto the previously
characterizegercolationphenomenon.

A-70 Interfacial Characteristics of Tapered Block Copolymers Studied by Neutron Reflectvity Measurements

N. Torikai*, A. Takand, T. Miyazawva®, M. Furuy&, Y. Matsushita,

! NeutronScienceLaboratory(KENS), KEK, TsukubaJapan

2 Departmenbf Applied Chemistry Nagoya University, Nagoya, Japan

Microphase-separatédterfacesof taperedblock copolymerswereinvestigatedn comparisorwith that of regular block copolymerby neutron
reflectvity measurementsSamplesare anionically-polymerizedwo styrene-d8-isoprentaperedblock copolymerswith two differenttapered
region anda regular diblock copolymerall with total molecularweight of around40k and polystyrenecontentof 50 vol.%. Samplefilms with

about80nmthicknesswverespin coatedon silicon wafersfrom dilute solutionsof samplesn tolueneat 2000rpm.Reflectivity apparatusisedis a
new pulsed-neutromeflectomete({ARISA) with a vertical scattering-plangeometryinstalledat one of the thermalneutronport of KENS. It has
beenfoundthatthe interfacial thicknesse®f the microphase-separatéaperedblock copolymersare considerablythicker thanthat of a regular
block copolymer

A-71 Relaxation of entangledmodel H-shapedpolymers: a SANSinvestigation

M. Heinrich', W. Pyckhout-Hintzeh, D. Richtet, E. Straubé, A. Wiedenmanh,

L Institut fir Festirperforschungrorschungszentruillich, 52425Jilich, Germary

2 Universitit Halle, FB Physik,06099Halle, Germary

3 Hahn-Meitnernstitut, 14091Berlin, Germary

This studyis relatedto the understandin@f rheologyof long chainbranchedolymers.A modelcompoundor long chainbranching(H-shaped)
wasinvestigatedn elongationaflow asafunctionof time afterastepstrainto A=2. Theexperimentsvereperformedn astrainrig with temperature
andstrainratecontrol. The structurefactorwasmeasuredfter specificrelaxationtimesintimately connectedo the microscopichierarchyof the
polymerstructure.A descriptionof the correlationhole effect andquenchedlisorderedn the scatteringn the RPA approximationwasadopted
from the similarity with permanentubberelastimetworks andmodifiedto permitthe obsenation of strainlocally alongthe fasterrelaxingarms.
Thedataareconsistentvith thetime scaleof linearshearheologyfrom which shift factorswerederived. They confirmthefactthatbackboneand
armrelaxationscanbetreatedn a decoupledhierarchicaway in time.

A-72 Segment-segmeninteractions of poly(N-isopropylacrylamide) in aqueousmethanol solutionsby using small-anglescattering
S.Shimizd, K. Kurita!, M. Furusaka,

! Collegeof ScienceandTechnologyNihon University, Tokyo 101-8308,Japan

2 NeutronScience_aboratory High Enegy AcceleratoResearchQ@janization,Tsukuba305-0801 Japan

SANS and SAXS from semi-dilutesolutionsof poly(N-isoprogylacrylamide)(PNIPAM) in aqueousnethanolsolutionshave beenmeasuredn
poor solventregime anddeterminecdhe binary andternaryclusterintegrals, B; and B2. The systemdor SANS measurementiere PNIPAM in
D, 0 anddeuteratednethanoin D, O mixturesjustbelav LCST. SAXS measurementseremadein methanoknd70%methanokt 30 and40°C.
SANSandSAXS measurementsereperformedvith KENS-SANspectrometeandwith anAnton PaarCompactameraln SANSmeasurement,
thevaluesB; and B, wereneggative for eachsystem.We evaluatedthe contrikution of sggment-sgmentinteractionof the entropy S;,»: andthe
enthally H;,. . Inthemeasuredemperatureange,S;,: andH;,: werepositive andthosevaluesdecreasewith increasingnethanokontent.This
meanghatthe specialinteractionssuchashydrogenbondingpolymerbetweersegmentandsolvent moleculeandhydrophobichydrationexist in
thesolution. Thecononsoleng occursdueto thedecreasingf H;,:. Temperatur@ependencef B; andB; obtainedrom SAXS measurement
wasnotobsered,andbothvalueswerepositive. ThereforeS;,: andH;,: becamenegative. In this condition,hydrogenbondingbetweersggment
andsolventmoleculeandhydrophobichydrationwerenegligible.

A-73 Polymer BoostingEffect in the Droplet PhaseStudied by Small Angle Neutron Scattering

H. Frielinghau$, D. Byelov!, J. Allgaier!, D. Richtet!, B. Jalobg, T. Sottmani, R. Strey?,

! Forschungszentruiillich GmbH, Institut filr Festkorperforschungp-52425Julich

2 Universitat Koln, Institut fur Physikalische&Chemie ,D-50939K 6In

Microemulsionsconsistingof water oil, and non-ionic CiEj-tensideare well establishednodel systems.On the microscopiclevel, the tenside
formsa film betweenthe otherwisenon-misciblewaterandoil. We investigatedhe onephaseregion, whereoil dropletsaredissolhedin watet

The addition of amphiphilic block copolymersincreasedhe miscibility of oil in water (boostingeffect). Different poly(ethylene-progen)-

poly(ethylene-oxide}liblock copolymerswereinvestigated suchthat one polymerwas attachedo onedroplet. We usedthe contrastvariation
methodto obtainthe 6 partial scatteringfunctions. One polymershaved a weakboostingeffect. Due to the depletioninteraction,the polymer
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avoidedthevicinity to thedroplets,andwashomogenouslylistributedbeyond a certainradius. Anotherpolymerleadto a substantiaincreaseof
the dropletphase First SANS studiesshaved differencego the weakly efficieng/-boostingpolymers.

A-74 SANSStudy of Structural Evolution in NIPA/SA Gel on Dehydration

M. Sugiyama, M. Annakd, Y. Maed&, K. Hard,

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

% Departmenbf MaterialsTechnologyFaculty of EngineeringChibaUniversity, 1-33 Yayoi-cho,Inage-ku,Chiba263-8522 Japan

3 KansaiGaidaiUniversity, Hirakata,Osaka573-1001 Japan

4 Instituteof EnvironmentalSystemsFaculty of EngineeringKyushuUniversity, 6-10-1Hakozaki, Higashi-ku,Fukuoka812-8581Japan

Gels which have hydrophobicand hydrophilic basesin a network shav interestingbehaiors, such as the volume phasetransition (Tc). N-
isoprogylacrylamide/sodiunacrylate(NIPA/SA) gel belongsto this kind, in which NIPA-baseis hydrophobicand SA-bases hydrophilicabove
Tc .Recently occurrenceof a microphaseseparatiorin the dehydratedNIPA/SA gel was obsered by a small-anglex-ray scattering(SAXS)
experiment. To understandhe mechanismof the microphaseseparationjt is necessanto investigateevolution of water distribution in the
NIPA/SA gelduringthedehydratiorprocessTherefore the authorsconducteda small-angleneutronscatteringexperimentwith decreasingvater
contentof thegel,in whichthe SANS profile evolutedwith threestagesin thebeginningtheintensityaroundq=0,&‘1 increasedthenabroadpeak
aroundg=0.02A ! emegedandbecamdntense however, the trendswitchedto decreaseat the last stage. This resultindicatesinhomogeneous
waterevaporationthroughthedifferenthydrophilicity betweerNIPA- andSA-bases.

A-75 SANSAanalysisof Aqueouslonic Perfluorpolyether Micelles

C.M.C.Gambt, R. Giordand, A. Chittofrat®, R. Pieri®, P. Baglioni*, J. Teixeire’,

! Dept.ofPhysicsUniversity of Florenceandl.N.F.M., v. Sansond.,50019SestoFiorentino,Firenze taly.

2 Dept.ofPhysicsUniversity of Messinaandl.N.F.M., SalitaSperone31,980105.AgataMessina)taly.

3 AusimontS.PA., R andD Center Colloid Laboratoryvl. Lombardia20,20021Bollate,Milano, Italy.

4 Dept.ofChemistry University of FlorenceandC.S.G.l.,V. G.CapponB, 50121Firenze ltaly.

5 LaboratoireleonBrillouin, CEA-CNRSSaclay 91191Gif surYvetteCede, France

Thebehaiour of aqueousonic perfluoropolyethemicelleswasinvestigatecoy SANS. The surfactantmoleculeis composedf afluorinatedtail

of chemicalformula Cl-(C3FgO),,-(C2F40),,-(CF,0),-CF:- (wheren>>m andq closeto zero)anda carboxylateheadgroupwith ammonium
or potassiuncounterion. The role of concentratiorandtemperaturare studied. SANS datawere analysedassuminga two-shellmodelfor the
micellarform factor Thestructurefactoris theresultof a screenedoulombrepulsionin additionto hard- spheraepulsion.

A-76 Conformation of Cyclic and Linear Poly(Dimethylsiloxane)in the Melt: a Small Angle Neutron Scattering Study

S.Gagliardt, V. Arrighi®, A. J.Semlyer, A. Dagget,

! Heriot-Watt University, Edinturgh, UK

2 University of York, York, UK

Despitethe wide rangeof experimentaldataavailablefor cyclic polymersin dilute solution,the staticanddynamicpropertiesof ring polymersin

the melt remainlargely unexplored. To date,no experimentalstudy of the radiusof gyrationof ringsin bulk hasbeenreported.Ring polymers
differ considerablyfrom linear chains,asthey cannotinterpenetrat@stheir linear counterpart.lt hasbeensuggestedhatdueto the presencef

topologicalconstraintsringsin the melt maybe morecompacthanGaussiarchains.We report SANS measurementsf cyclic andlinear PDMS
in the melt. We shaw thatthe cyclic chainsarepartially collapsecanddo not follow Gaussiarstatistics.We find that RgxN?/%, aresultrecently
confirmedby computersimulations.

A-77 Small-Angle Neutron Scattering Study on the AqueousMixtur esof Short-Arm Fullerene-basedStar lonomers and Sodium Dode-

cyl Sulfate

T.-L.Lin', Y. Hu', U. Jend, T.-S.Chand, T. Canteenwl&?, L.-Y. Chiand, D. L. Ho®, C. C. Har?,

! Departmenbf EngineeringandSystemScience National Tsing-HuaUniversity, Hsinchu30043, Taiwan

% Centerfor Condensedatter SciencesNational Taiwan University, Taipei10617, Taiwan

3 Nationallnstituteof Standardsnd TechnologyGaithersiirg, MD 02899,USA

The synthesizedvater solublefullerene-deniatives Cgo[(CH2)4SOsNajs (FC4S)and Cep[CO(CH:)5 O(CHz)4SOsNas (FC10S)have potential
biomedicalapplicationsuchasfreeradicalscavrengingor antioxidant-actionln our previousstudiesusingSANSandSAXS, we foundthatFC4S
formedglobular aggr@atesin aqueoussolutionsand FC10Sform rod-like aggrgyates[1]. Theseaggregateshave porousstructureshatmightbe

ableto adsorbothermolecules By usingSANSandSAXS,the FC10SandSDScomple aggrgatesverefoundto have acylinderlike shapelt is

foundthatthereis a saturatiodimit of thenumberof SDSmoleculeghatcanbe adsorbednto the aggrgatesof FC10Sandtheratio of adsorbed
SDSto FC10Sis about0.7to 1. In this paperwe will reportour small-angleneutronscatteringstudieson the mixturesof FC4Sand SDS.Our

preliminaryanalysisshavedthatthe additionof SDShaslittle effect on the structureof FC4Sandsomeof theaddedSDSwereadsorbednto the

FC4Saggrgate.[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-Derived Star Polymersin Solutions

U.Jend, T. Lin!, L. Wang, L. Chiand, D. Ho?, C. Har?,

! Departmenbf EngineeringandSystemScience National Tsing-HuaUniversity, Hsinchu30043, Taiwan

2 Centerfor Condensed/atter SciencesNational Taiwan University, Taipei10617,Taiwan

3 Nationallnstituteof Standardsind TechnologyGaithersbirg, MD 02899,USA

We have studiedthe conformationof fullerenol-derved starpolymersin two organicsolutionsusingsmall angleneutronscattering(SANS). The
SANS resultsindicatethat the six poly(urethane-ethei(PU) armschemicallybondedon the fullerenol (Ceo(OH)12) of the starpolymerhave a
Gaussiarchainbehaior in Toluene whereaghesearmsexhibit anexcludevolumeeffectin dimethylformamidg DMF) solutions.Concentration
(0.04- 4 wt%) andtemperatureffects(10-7C C) on the morphologyof the starpolymerarealsostudied.We usea scatteringnodelto extractthe
radiusof gyrationRg valuesandthe persistentengthof the starpolymersfrom the SANS data. Thetemperature-sensie Rg valuesobtainedare
comparedo thefully stretchedengthof thePU arms,~200A , andthelineardimensionof the PU arms,~120,5\ , in fullerenolcross-linled PU
films.
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A-79 CompositesReinforcementby Rods. A SAS Study.

A. Botti', V. Urbarf, W. Pyckhout-Hintzeh, D. Richter, E. Straubé,

! IFF-Forschungszentrudiilich, 52425Julich, Germary

2 ESRE BP 220,38043GrenobleCede, France

3 Universitat Halle, FB Physik,06099Halle, Germary

Themechanicapropertiesof compositesaregovernedby size,shapeanddispersiondegreeof theseso calledreinforcingparticles.Amongthem
polymericfillers basedon thermodynamicallydriven microphaseseparatiorof blocksof segmentsoffer the opportunityto studya modelsystem
for thecaseof rodlikefiller particles.A PBPSPBblockcopolymewaschoserandSAS measurementsarriedout bothwith x-raysandneutronsin
orderto characterizeseparatelghehardphaseandthe crosslinked PB matrix. Thelatterhasbeenmodeledhroughthe Heinrich-Straub@pproach.
The propertiesof the materialwill dependstronglyonthe way how stresds carriedandtransferrecbetweerthe soft matrix andhardfibers. The
failure of the strainamplificationconceptandthe changeof topologicalcontritutionsto the freeenegy andscatteringactorhave to beaddressed.
For this the compositeshavs similarity to atwo-network systemj.e. interpenetratingubberandrodlike filler network.

A-80 Silica Filled Elastomers: Polymer Chain and filler Characteriztion by a SANS-SAXSApproach.

A. Botti!, W. Pyckhout-Hintzeh, V. Urbar?, D. Richtet, E. Straubé,

L IFF-Forschungszentrudiilich, 52425Julich, Germary

2 ESRF BP 220,38043GrenobleCede, France

3 UniversitatHalle, FB Physik,06099Halle, Germary

We studiedcompositesnadeup of commerciallyinterstingfillers basecdbon Silica particlesanda blendof protonatecanddeuterategbolyisoprene
(PI).We variedthefiller volumefraction andthe appliedstrain.for thefirst time the extractionof the SANS scatteringfunction of the polymeric
phasein both the undeformedand deformedstatehasbeenperformed,for a threecomponentsystemin absenceof compositionmatching.A
parallel SAXS study provided information, not accessibldéo neutrons,on the filler structure.TheKobersteinapproachwas usedand modified
for the structuralfitting of the unlabeledanaloguewith Beaucagédunctions.Thesilica filled rubbershawvs a responseo mechanicaktrainin the
sensef thecommonlyacceptedaws of the hydrodynamiaeinforcement.Diierently, the microscopicatharacterizatioof the singlechainunder
deformationjn theframeof the Heinrich-Straubenodel,suggests substantiaindependencef thereinforcingfactoron the volumefraction.

A-81 A Structural Study of Lamellar Phaseg~ormed by NucleosideFunctionalized Lipids

P. Baglioni!, D. Berti', S.Danté, E. Fratini', T. Haus$,

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

2 Hahn-Meitnerinstitut Berlin Glienicker StraRe100 D-14109Berlin.

Bilayer stacksformedof di-palmitoyl-phosphatydil-Adenosin€DPP-Adenosine) DPP-Uridineandtheir 1:1 mixture wereinvestigatedafterequi-
librationin a 98% relative humidity atmosphereyith an externalcontrastvariation(1:0, 1:1, 0:1 H,0:D», O atmosphere)andof the temperature.
A surprisinglydifferentbehaior hasbeenfoundfor the Adenosineandthe Uridine derivative at 40° C, despitethe apparenvery similar chemical
composition. While for DPP-Adenosinghe spectrumcanbe accountedin analogyto DPPC)for by a lamellarphasewith a smecticperiod of
about60A, DPP-Uridinedisplaysa not sostraightforvardbehaior, thatwe have tentatively ascribedo coexisting hexagonalandlamellarphases.
In the 1:1 mixturethe lamellarmesophasef DPP-Adenosinés retainedwhile the contrikution of the supposedexagonalphaseof DPP-Uridine
appearsiotrelevant. It shouldbe stressedhatthis behaior is notideal,andcanbeconsideredsanindicationof specificinteractiongakingplace
betweerpolarheadsduringtherecognitionprocess.

A-82 SANSstudy of thr ee-layer micellar particles

J.Plestil', H. Pospisit, A.l. Kuklin?, R.. Cubitt®,

! Instituteof MacromoleculaChemistry Heyrovsky Sq.2,16206 PragueCzechRepublic

2 FrankLaboratoryof NeutronPhysics JINR, 141980 Dubna,Russia

3 Institut Laue-Langein, 38042Grenoble France

Three-layernanoparticlegpreparedby 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 core surfaceof the original micelles. SANS curveswerefitted usinga model of coatedcoresof spher
ical or ellipsoidal shape. The particle size (for the presentedxamples,20 - 50 nm in diameter)canbe finely tunedby variation of monomer
concentrationTime-resohed SANS experimentsverecarriedout to describegrownth of the particlesduringpolymerization.
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A-83 Polarized neutron study of the magneticmesostructurein (Pdi_yFeg)1—y Mn,.

G.P Gordee®, L.A. Axelrod', I.M. Lazebnik, V.N. Zabenkirt, V. Wagnef

! petershrg NuclearPhysicsinstitute,188300,GatchinaRussia

2 PhysikalishTechnischéBundesanstal)-38116,BraunschweigGermary

Thelow temperaturenagneticdbehaiour of dilute alloys (Pdi1 -, Fez)1—y Mn, (y=0; 0.05)wasstudiedby 3-dimensionaheutrondepolarization
analysis(neutronwave lengthA = 0.15 and0.23nm) and small angleneutronscatteringh = 0.9 nm. Alloys with differentFe-concentration
(x=0.0035,0.016)wereinvestigatedn orderto studytheinfluenceof flustrationon the magnetizatiorbehaiour in thetemperaturegangebetween
2K and50K andin magneticfields up to 40 A/cm. The temperaturaependencef the meanmagnetizatiordiffers from that of both a simple
ferromagnetanda re-entrantspin glass. A very complicatedbehaiour of depolarizationvas obseredin alondthe magnetizing/demagnetizing
loops. Thisindecateglrasticchangesn the magneticstructureon amesoscopitengthscaleanda breakdavn of FM orderwith temperature.

A-84 Magnetic Studiesin Mesoscopid_ength Scale

S.M. Yusuf,

1 Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085 India

Neutrondepolarizatiortechniquea powerful probefor carryingout magneticstudiesin the mesoscopidengthscale,hasbeenusedextensiely
by us at Trombay[1] on a variety of magneticsystemsincluding ferrites, intermetallicsand CMR-perasskites. Our findings have shavn the
necessityand usefulnes®f sucha mesoscopigrobein orderto bridgethe gap (and henceto resole the discrepancieshetweenthe resultsin
macroscopi@andmicroscopidengthscaleq2]. [1] S.M. Yusufetal.,Pramana-J.Phy4.7(1996)171;NeutronNews 8(1997)12.[2] S.M.Yusufet
al.,J.Phys.:Conden#jatt. 7(1995)5891;S.M. Yusufetal.,Phys.Rev.B 53(1996)28; S.M.Yusufet al.,Solid StateCommun.101(1997)145;S.M.
Yusufetal., J. Magn. Magn. Mater1661997)349;S. M. Yusufetal., Phys.Rev. B 62(2000)1118.

A-85 Local Susceptibility and Anisotropic Magnetization Parametersin Polarized Neutron Diffraction

A. Gukase',

! | aboratoireLeonBrillouin, CEA, Gif surYvette,91191,France

Polarizedheutrondiffractionprovidesinformationaboutthe magnetizatiordensityof eachindividual crystallographisite. In the presenpaperthe
role of local susceptibilitytensoraccountingor themagnetiaesponsef anatomin theexternalmagnetidield will bediscussedThesymmetryof
this tensoris very similar to thoseof thetensorUij describingthe thermalmotion of atoms.By analogywith the atomicdisplacemenparameters
(ADP) the anisotropicmagnetizatiorparametergAMPS) can be introduced. The six independenganisotropicmagnetizatiorparametergan be
refinedfrom theflipping ratiosandvisualizedin threedimensionsas”magneticellipsoids”in a way similar to "thermal ellipsoids”. In the caseof
smalllocal anisotroy the ’magneticellipsoids”canbe describedasspherewith the diametemproportionalto theinducedmagnetizationin other
casesanomalous’(elongatedr flattened)ellipsoidswill occur Differentexamplesof "anomalous”’magneticellipsoidswill bepresented.

A-86 Neutron Polarization Analysis Studiesof Magnetic And Nuclear Short RangeOrder In 3-Mn Alloys

J.R.Stawart', J.M. Preston, K.H. AnderseR, R. Cywinsk?,

! Institut Laue-Langein, 6 rue JulesHorowitz, B.P. 156,38042Grenoble France

2 |SIS Facility, RutherfordAppletonLab., Chilton, Didcot, Oxon.,U.K.

3 Departmenbf PhysicsandAstronomy E.C. StonerLab., University of Leeds,Leeds,U.K.

While the magneticgroundstateof 5-Mn is aquantumspin-liquid, uSR measurementdemonstratéhat 3-(Mn; _ Al ;) exhibits spin-glassorder
atlow temperatureor x>0.09, suggestinghatthe substitutionof Al into 3-Mn dampsthe spinfluctuationsin the system,andlocalizesthe Mn

moments. Magnetisationdatataken on 8-Mn;_,Ca, and3-Mn;_.In, alsoshav evidenceof moment-localization.Using full XYZ neutron
polarizationanalysiswe have isolatedthe nuclearandmagneticdiffusescatteringunambiguouslyenablingthe studyof theinterplaybetweerthe
magneticandatomicdisorderin the lattice. For Al andIn dopedalloys, we find thatthe magneticcorrelationsare of muchshorterrangein the
spin-glasgegion thanin the spin-liquidregion, indicatingthattherelief of magnetiogeometricafrustrationis lessimportantin the determination
of themagneticpropertief thesealloys thantheintroductionof chemicaldisorderin thelattice.

A-87 Neutron depolarization in magneticfluids during magnetizing/demagnetizingcycles

V. Zabenkirt, L. Axelrod', A. Vorobiev™»?, G. Gordee?, I. Lazebnik, D. Orlova', W. Kraar?,

! petershrg NuclearPhysicsinstitute,188300,GatchinaRussia

2 InstituteLaue-Langevin, F-38042,Grenoble France

3 InterfacultairReactornstituut TUDelft, 2629JB, Delft, The Netherlands

Themagnetizatiobehaiour of ferrofluids(FF) alongamagnetizing/demagnetizirigop wasstudiedby 3-dimensionapolarizationanalysisof the
neutronbeamtransmittedhroughthe sample . The experimentaimedto studythe FF structurewhich the nanoparticle$ormedunderinfluenceof a
smallmagnetidield (significantlysmallerthanthe saturatiorfield). Althrougha hysteresiof themeanmagnetizations notobsered, a hysteresis
in the depolarizatioroccursandit getsstrongerasthe nanoparticleconcentratioris increased.Whenthe appliedfield is changedstepwise the
depolarizatiorbehaiour dependstronglyon the stepvalue. A modelfor the FF magneticstructureis proposedanddiscussed.

A-88 High Pressue Magnetic PhaseDiagram of CeP Studied by Neutron Diffraction

A. Hannan, T. Osakabg, M. Kohgi', K. Iwasd,

! Departmenbf PhysicsTokyo MetropolitanUniversity 1-1 Minami-osava, Hachioji-shi, Tokyo 192-0397 Japan

2 A. S.R. C.,Japamtomic Enegy Researclinstitute,Ibaraki319-1195 Japan

The reportedmagneticphasediagramof the low carrier system,CePunderpressuresip to 5.6 GPa shavs interestingfeaturesof this system.
However, thereare still several unknavn regionsin the reportedphasediagram,which demandfurther study The presentwork is devotedto
fill out this gapalongwith the investigationof magneticphaseup to the highestorderingpressure.Sapphire-avil cell wasusedfor generating
the pressurewith a very smallsample(~ 0.017mm?, CeP#2). The experimentswere carriedout at TAS-1 of JRR-3Mreactorin JAERI, Japan.
Underthe pressuref 2.05GPa a magneticstructureconsistingof 1,1,J..J stackingof ferromagnetiq001) planeswvasfoundbelov 43 K. At 2.57
GPa, ananti-ferromagnetiphasg(k=1/3) wasobsenedto exist betweer31.7and45 K, anda ferromagnetipphasevasalsofoundbelon 31.7K.
Experimentwith 3.2 GPashavs ferromagnetiphasebelov 51 K. Furtherexperimentwith higherpressurewill be performedsoon.
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A-89 Magnetic P-T PhaseDiagram and Magnetic Structur esof CeSb

T. Osakabé, A. Hannaf, N. Tach?, M. Kohg?, H. Kitazawva®,

! ASRC,JaparAtomic Enegy Researchinstitute, Ibaraki319-1195,Japan

2 Departmenbf Physics Tokyo MetropolitanUniversity, Tokyo 192-0397 Japan

3 NationalResearchnstitutefor Metals, Ibaraki305-0047 Japan

We have performedneutrondiffraction experimentson CeSbup to 4.6 GPa in orderto investigatethe magneticorderabove about2 GPa where
the pressure-induceldugepeakof the electricalresistvity appeardelov about60 K. Theresultsclearly shav thatthe enormousnhancemerf

theresistvity, shifting to highertemperaturevith increasingpressureis accompaniedby the type-I antiferromagnetiorderof I's stateCeions.

Furthermorethe developmentof type-1A antiferromagnetiorderbelon about33 K leadsto the rapid decreasef theresistvity. We alsopresent
thenew P-T phaseadiagramof CeSbwhich solvesthediscrepang betweerthereportedohasaliagramby previousneutrondiffractionexperiments
andthatby theresistvity measurements.

A-90 Neutron diffraction study of the U(Pd; —,Fe,)2Gex magneticstructur e under high pressue

V.V. Sikolenko', E.V. Pomyakushing V.Yu. Pomyakushih, A.V. Gribano/?, L. Keller®,

1 JointInstitutefor NuclearResearch

2 Moscawv StateUniversity

3 Paul Scherreinstitute

Magneticstructureof U(Pd, — ,Fe;)2Ge, atlow temperaturés stronglydependn Fe dopinglevel x. At x<0.015low temperaturestructureis
longitudinalspin-densitywawe (LSDW), but atx>0.015the structurechangego simple AF. Theoreticalpredictionsmaintainsthatthis transition
is connectedvith a changingof unit cell volumedueto Fe doping. This work presentgesultsof low temperaturanagnetictransitionsstudies
underhigh pressuret differentfixed Fedopinglevel.

A-91 Neutron diffraction studiesof the antiferr omagneticZnCr ;Se; and Cug_sIno.5Cr2Ss under pressue

R. Sadylov', L. Keller?, V. Zaritskii', Th. Straesslg, P. Fishe?, I. Goncharent&®*, I. Mirebead, A. Balagura®, V Pomjakushify®,

! Institutefor High PressuréhysicsRAS, 142190, Foitsk, Moscaw region,

2 Paul Sherreiinstitute, LNS,CH-5232Villigen PSI, Switzerland

3 LaboratoireLeonBrillouin, CEA-CNRS,CEA/Saclay91191Gif surYvette,

4 RussiarResearciCenter’K urchate Institute”, 12318 Moscawv,Russia

® FrankLaboratoryof NeutronPhysics,JINRL41980 Dubna,Russia.

Theneutrondiffractionstudiesunderpressuref thespinelsZnCr, Sey(up to 56kbar)andCug. 5 Ing.5 Cr2 Ss(up to 10kbar)attemperature$.5-300K
have beenconducted.In the ZnCr, Se; underthe pressureof up to 56kbar the simple spiral magneticstructureis presered but the period of the
spiralchangesrom Ls= 22A(P=0kbar)to 154 (56kbar). The Tx risesandchangeswith thevelocity DN/ DP 1grade/kbarThe magnetionoment
of Cr*t decreasesnderpressureand this value changedrom 2.87(0.27)at P=0Okbarto 2.26(0.29 5 at P=15kbar The extrapolationLs=f(P)
shavs thatthe periodmaybe equalto thelattice parameteof ~10A, and k=[00m] of the magneticspiral structuremaybe[001] atthe pressur&’5
kbar (T=1.5K). Theinvestigationof the Cuy 51no.5Cr2Ss (Sp. gr. F43m)underpressuraip to 10kbarshavedthatTy increase$rom 39K(P=0)to
49K (P=10kbar).The magneticstructureremainscollinearantiferromagneti¢ k= [001]) anddoesnot changeunderpressure.

A-92 Complex magneticphasediagram of TmCu

P. Swbodd, J. Vejpravoval, M. Rotte?, M. Doer?, M. Loewenhaupt, M. Hofmanri, R. Schneidet,

! CharlesUniv., Dept. of ElectronicStructures12116 Prague2, The CzechRepublic

2 TU Dresden)APD, D-01069DresdenGermary

3 BENSC,HMI, D-14109Berlin, Germay

TheorthorhombidntermetalliccompoundlmCu, ordersantiferromagneticallfyAF) belov T = 6.5 K. Bulk studiesndicatecomple« magnetic
phasediagram(MPG) in fields alongb-axis. Neutrondiffraction on single crystalof TmCu, confirmedthe compleity of MPG. Four different
AF phaseavereobsered belowv Ty in zeromagneticfield, the ground-statéAF1 correspondso the squared-upAF structurewith propagation
vectorr; = (5/80 0) andmg. unitcell 8a x b x ¢. Four ferrimagneticphasesverefoundin B < 0.5 T parallelto the b-axis andfield-induced
ferromagnetigphaseexistsin higherfields. Theindividual phasesvereidentifiedandMPG alongthe b-axisis presented.

A-93 Pressue-inducedchangeof magneticorder in Tb;_,Y . NiAl and TbNi;—_,Cu,Al

G.Ehlerd, C. Ritter!, R. Schneidet, K. Knorr®, M. Malette,

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

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

3 Institut fiir Geavissenschafteder Universitt Kiel, Olshausenstr0, 24098Kiel, Germay

We have studiedtheinfluenceof hydrostatigpressureon a transitionfrom antiferromagneti¢afm.) to ferromagneti¢fm.) orderthatoccursin the
intermetallicseriesThi—, Y NiAl andTbNi;_,Cu, Al betweent = 0 andz = 0.1, usingneutronpowder diffraction. The Curie temperaturés
Tc = 47 K. TheternarycompoundTbNiAl shavs afm. order A critical valueof z existsin bothseriesvherebothfm. andafm. typesof domains
coist in parallel. We have alreadyestablisheaarlierthat applying hydostaticpressureshifts the balancebetweerthe two typesof domainsto
favourafm. ones.New resultswill bepresentedvhich suggesthatthetransitionis actuallymorecomplicatedhanpreviously assumedtncreasing
the pressurestepwisein the compoundTbg.o7Y o.03NiAl, firstfm. domainsgrow, but abose p = 2 kbarmagneticordergraduallychangego afm.
At p = 7 kbarthetransitionis completedno fm. domainsaredetectedat this pressure.

A-94 Field induced phasetransition in atype lll fcc - antiferr omagnet

M. Meschlke!, K. Siemensmger*, ,

! HahnMeitner Institut, Berlin

In thefcc symmetrythetypelll structureis stableonly whenboththe JN andJNN interactionareantiferromagneticThis situationis realisedin
K2IrCl6 which ordersat 3.1 K andis very closeto the nearesheighbourHeisenbey casewith S=1/2. We have investigatedhe field dependent
orderingandfind in B=5T a phasetransitionfrom the type Il orderingto a multiple q - structure.The neutronpolarisationanalysisdataon the
field inducedstructuresuggesthathigherorderinteractionsarethereasorfor the obsened phaseransition. The relevanceof sucha contrikution
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is justified by quantumfluctuationsexpecteddueto the frustrationof thefcc lattice for antiferromagnetiorderandweaknext nearesheighbour
interaction.

A-95 Magnetic order in the fcc - symmetry: Phasediagram and structur e of ReB12

I. Batko', K. Flachbart, A. Kohout , M. Meschle!, Y. Padernd, N. Shitsealova®, K. Siemensmger',

! HahnMeitner Institut, Berlin

2 Instituteof ExperimentaPhysics Slovak Academyof SciencesKosice

3 Instituefor Problemsof MaterialsScienceKiew

The rare earthborides(Re=Tm, Er, Ho,...) with the chemicalformula ReB12are metalswhich crystallisein the fcc symmetry The electron
mediatedRKKY interactioncan be describedby the free electronapproximation. The strengthof the dipolar interactionis comparableto the
RKKY interaction but theratio of bothinteractionsvariesover the seriesof Re=Tm,Er, Ho. Our investigationshavs thatthe compound§'mB12
and ErB12 have a simple phasediagram. In HoB12 the dipolar interactionis lessrelevant comparedo the RKKY interaction. There,a more
compl phasediagramis foundin appliedfield and neutrondiffraction revealsuncomwventionalantiferromagnetiorderat g=(2/3, 1/3, 1/3) and
(0, 2/3, 2/3). Theresultsarecomparableo the nuclearorderingof CuandAg andthefirst principle theoriesdevelopedfor magneticorderin the
frustratedfcc symmetry

A-96 Structur e genesisand magneticordering in compoundsof the ThCr2Si» type

B.R.Gadjies!,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch,141980,Dubna,MogcBistrict, Russia

It is shavn in aphenomenologicapproachhatthe symmetryspacegroupI4mmm of the paramagnetiphasein compound®f the ThCr,Sis
type arisesasa resultof a structuralphasetransitionfrom a close-packd paraphasavith spacegroupIm3m . It is foundthatthe realmagnetic
orderingin compound®f the ThCr,Si» typeis describedy transitionparameterdelongingon a a singledirection, alongthe line joining the
pointsof maximumsymmetryin the Brillouin zoneof the 74/mmm group. It is shavn thatthe variationof themodulusof thewave vectorarea
consequencef achangan thedopantconcentrationThe spatialdependencef the orderparametem theincommensuratphasess obtainedor
thecorrespondinginiversalityclasses.

A-97 A two phasemagneticstructur e of DySiz

I.S.SEMITELOU!,

! DemocritusUniversity of Thrace Electricaland ComputerEngineeringDepartmentPhysics_aboratory 67100Xanthi, Greece
Neutrondiffraction performedon the polycrystallinebinary DySi, had shavn that, at room temperaturethe crystal structurecan be equally
describedby adoptingeitherthe orthorhombicimma systemwith the Dy occupying the 4e site and Si the 8h site, or the lower symmetryPnc2
systemwith bothrareearthandthesilicon onthe4csite. At 2K theantiferromagnetioatureof the compounds confirmed.Two distinctmagnetic
phasesareassumedn interpretingthe magneticstructurewith propagatiornvectors:the commensuratandthe with orderedmagneticmoments
alongthe c-axisandwith and, respectrely. The spin configurationsare discussedn termsof magneticexchangeinteractionsand crystalfield
effects. [1] K. Sekizava K. Yasulochi, J.Phys.Soc. Japan21, 274 (1966)[2] K. Sekizava, J.Phys.Soc. Japar?1, 1137(1966)[3] J. PierreE.
SaiudD. Frachonl. LessCommonMetalsvol.139,n02p321-9

A-98 Pulsed-neuton diffraction studiesof two-dimensionalmagneticordering in DyRus Sis

S.Kawand', M. TakahasHi, T. Shigeoka, N. lwat&, T. Kosugf,

! ResearciReactornstitute, Kyoto University Kumatori,SennanQDsaka590-0494 Japan

2 |nstituteof MaterialsScienceJniversity of Tsukuba)baraki305-8573Japan

3 Facultyof ScienceyYamaguchUniversity Yamaguchi753-5678 Japan

4 GraduateSchoolof HumanandEnvironmentalStudies Kyoto University, Kyoto 606-8501 Japan

We have investigatednagneticorderingsof DyRu, Si» by pulsed-neutroriffraction. Below Ty =29.3K the magneticorderingis confirmedto
be one-dimensionalith Q=(2/90 0). However, belav T;=3.5K a numberof magneticsatelliteshave beenobsered not only on high-symmetry
lines,but alsoon low-symmetrylineswith the fundamentamodulationof Q=(2/90 0) andits oddharmonicsn thea*-b* reciprocalplane.These
magneticsatellitesshav thatin this region the magneticstructureis not one-dimensionaas previously reported,but describedoy a model of
two-dimensionamagneticorderingwith a 18ax 18ax ¢ magneticunit cell, which containstwo non-magneti®y ions.

A-99 Magnetic structur esof somestrongly correlatedelectron Ce-Ni-Gesystems

L. Durivault"?, F. Boure€, B. Chevalier', G. André®, F. Weill', J. Etournead,

' icMcB (CNRS-Unversie Bordeaux), 87 Av du Dr A SchweitzerF-33608Pessac

2 LLB (CEA-CNRS),CEA/SaclayF-91191Gif-sur-Yvette

Magnetic measurementéMM) and neutronpowder diffraction (NPD) have beenusedon intermetallicsin the Ce-Ni-Ge system,to establish
correlationsbetweerchemicalcomposition crystalstructure[1], magneticpropertiesandceriumvalencestate.MM [2, 3] shav thatCe,Ni, Ge,
richerin Ge areantiferromagnetic.F-rom NPD Ce;Ni»Ge; [4] andCe, NigGes magneticstructuresare collinear with orderedM . magnetic
momentsat 1.4K equalto 1.98(2)us and0.4(1)up respectiely. CeNiGe magneticstructurehasboth commensurat@nd incommensurate
magneticcomponentswith Mce =1lpp. Thesemagneticstructureswill be analysedn connectionwith crystal structuresand Ce-Ni, Ce-Ge
hybridizations.[1] P Salamakhatal, JAC 236 (1996)206-211;[2] B Chevalier etal, IMMM 196-197(1999)880-882;J Mater Chem9 (1999)
1789-1792{3] Z Hossainetal, PhysRev B 62 (2000)8950-8953{4] L Durivaultetal, IMMM (2001).
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A-100 Magnetic structur esof RPd>Ge

M. Kolendd, M. Balandd, M. Hofmanr?, B. Pen¢, A. Szytuld,

! Instituteof Physics,JagiellonianUniversity 30-059Krakow, Poland

2 |nstituteof NuclearPhysics31-342Krakow, Poland

3 BENSC,Hahn-Meitnernstitute,D-14109Berlin, Germary

Crystaland magneticstructuresof RPc:Ge (R=Tbh-Er) compoundsare determinedon the basisof neutrondiffraction data. All the compounds
areantiferromagnetsThe Neel temperaturesre 19K, 12.5K, 4.4K and 3K for the compoundswith Th, Dy, Ho andEr respectiely. TbPdGe

and DyPd;Ge undego a further phasetransitionin the orderedstateand at 1.5K they exhibit a collinear magneticstructuredescribedby the

propagatiorvectork=(0,0,1/2).With increasingemperaturehe structurechangesnto a sine-wave modulatedone (at 10K and5K for R=Tb and

Dy, respectiely). HoPd,Ge hasa sine-wave modulatedstructureandErPc: Geis a collinearantiferromagneéat 1.5K. In both caseshe magnetic
momentsareparallelto the c-axis.

A-101 Magnetic Structur esof HoOAuGe and ErAuGe

S.Barart, M. Hofmanr?, G. Lampert, N. Stiissef, A. Szytuld, D. Tobben3, P. Smeibidf, S. Kausché,

! Instituteof Physics,JagelloniarUniversity, Reymonta4, 30-059Krakow, Poland

2 Berlin NeutronScatteringCenter Hahn-Meitnernstitut, Berlin-WannseeGermary

The magneticstructuresof HoAuGe and ErAuGe, both crystallizing in the hexagonalLiGeGa-typestructure,have beeninvestigatedby high
resolutionneutrondiffractometryin thetemperatureangebetweenl.5and7.7 K. For ErAuGeadditionallow temperaturdaiffraction experiment
have beenperformedbetweerd0 mK and 1.4 K. Both compoundsorder antiferromagneticallyat low temperatures.The magneticstructureof
HoAuGeis describedby the propagatiorvectork=[1/2,0,0]. The low temperaturdiffraction patternof ErAuGeis similar to that obtainedfor
HoAuGe, howvever, somemagneticreflectionsof ErAuGe shawv a significantbroadening. This broadenings dueto the magneticdomainsize
effect. Closeto the Neeltemperaturehcommensuratenagneticstructuresappear Thesestructurescanbe describedy the propagatiorvector
k=[0.4461(5),0,0pt4.5K for HoOAuGeandk=[0.4185(40),0,0ht 3.0K for ErAuGe.

A-102 The structur e of ferr ofluids in the vicinity of the silicon-ferrofluid interface

A. Vorobies!2, G. Gorde&?, J. Major!, B. Topenerg®, H. DoscH,

! Max-Plank-Institutfiir Metallforschung Heisenbegstr 1,D-70569Stuttgart,Germary

2 Petershrg NuclearPhysicdnstitute,188350Gatchina St. Petershrg, Russia

3 Forschungszentrudillich, IFF, D-52425Julich, Germary

Specularreflectvity and off-specularscatteringexperimentshave beenperformedon the interface of a flat silicon single crystal and colloidal
solutionsof ferromagneticnanoparticlegferrofluid, FF) at several appliedmagneticfields with polarizedand unpolarizedneutrons. The data
provide us with information over the nuclearand magneticstructureof the FF in the vicinity of the interface,i.e. the depthdependencef the
scatterindengthdensityaswell asthelateralcorrelationsandmayrevealthe previously assumeanagnetic-fieldnducedreomganizationof the FF
particles.

A-103 Magnetic Phasesn La;—, Y Mn2Sis - High Resolution Diffraction

S.J.Kennedy, T. Kamiyama, K. Oikawa?, S.J. Campbelt, M. Hofmanr,

! NeutronScatteringGroup,AustralianNuclearScienceand TechnologyOrganisationMenai,NSW 2234, Australia

2 NeutronScience_aboratory High Enegy AcceleratoiResearctOrganisation(KEK), Tsukuba-shilbaraki-ken,Japan

3 Schoolof Physics University College, UNSW, ADFA, ACT 2600,Australia

4 RutherfordAppletonLaboratory|SIS, Chilton, DIDCOT, OX11 0QX, UK

Lai—,Y-MnySi; with z ~ 0.2 presentsa critical concentratiorbetweernferromagnetid-aMn, Si. and antiferromagneticY Mn2 Siz, exhibiting

magneticinstabilitieswith temperatureand compositionthat are dependenbn the ferromagneticand antiferromagneticontritutions. We have

recentlyshavn thatthe mixed magneticregion corresponds$o a two-phasestructure[1], however accuratedeterminatiorof the crystallographic
distinction betweenthesephaseswas restrictedby the mediumresolutiondiffractometer Here we presenta high resolutionneutronpowder

diffractionstudy(SIRIUS diffractometerKEK) in which thesestructuraldifferencesreresolhedfor thefirst time. [1] M Hofmann,S J Campbell
andS JKennedyJ Phys:CondensVatter, 12 (2000)3241

A-104 Antiferr omagneticordering and magneticstructur e of the layered cerium carbide halides,CexC2 X2 (X=Br,I)

B. J.Gibsort, K. Ahn!, R. K. Kremet, A. Simon',

! Max-Planck-Institufiir Festlorperforschungteisenbegstr 1, 70569Stuttgart,Germary

Thecompound<e,C, X2 (X=Br,l) crystallizewith alayeredstructureconsistingof a close-packdarrangemendf X-Ce-Ce-Xslabs.C, unitsare
locatedwithin Ce; octahedrainterstices Dependingon the stackingsequencéhereexist two phaseg1s-and3s-stackingvariants).Povdermag-
neticsusceptibilitymeasurementshav antiferromagnetiorderingbelov 13K for CeC2Bry and15K for Ce;Cal2. We have performedneutron
powder diffraction experimentson the two samplesCe,C2 X2 (X=Br,1). Fromthe Rietveld refinemenbf the low temperaturaliffractogramsve
derive themagneticstructureof Ce, C2X» which canbeindexedby a propagationvectork = (0,0,1/2).

A-105 The magneticstructur e of the neodymium carbide halides,Nd;C2X2 (X=Br,l)

K. Ahn!, B. J.Gibsort, B. Ouladdiaf, R. K. Kremet, A. Simort,

! Max-Planck-Institufur Festidrperforschung,Heisenlgstr 1, 70569Stuttgart

2 InstituteLaue-Langein, Ave. desMartyrs,B.P. 156,F-38042,Grenobld;rance

Nd»C»Br» andNd»C.l, arebothcongenersf agroupof isotypiccompoundsRE;C, X (RE=rare-earth X = halogen).Thesecompoundgrys-

tallize aslayeredstructuresconsistingof close-packd arrangementef X-RE-RE-X slabs,with C, dimerscenteringthe distortedREs octahedra.
Magneticsusceptibilitymeaurementmdicateantiferromagnetiorderingbelonv 12K for the bromideandbelon 30K for theiodide. Basedonthe

Rietveld refinemenbf thelow temperatur@owderpatternof Nd, C. 12, themagnetiaeflectionscanbeindexed assumingdenticalcrystallographic
andmagneticunit cells (k = [0,0,0]). Thefinal Rietveld refinementseveal thatthe Nd magneticnomentdie entirelywithin the ac-planewith a

magnitudeof 3.4(1)u s, andarearrangegarallelacrosghe C-C dimers.The detailedmagneticstructureandthe magnetigropertieof thesenew

Nd compoundwill 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. Feyerhernt, A. Loosé, M. A. Lawandy?, J.Li?,

! Hahn-Meitnefinstitute, 14109Berlin, Germary

2 Departmenbf Chemistry RutgersUniversity, CamdenNew Jersg 08102,USA

Neutrondiffractionstudiesof deuterategbolycrystallinesample®f thetwo-dimensionatoordinatiorpolymersCoCl2(bgy-d8) andNiCl2(bpy-d8)
(bpy-d8=4,4' -bipyridine-d8)have beencarriedout at varioustemperatures orderto determineheir crystalandmagneticallyorderedstructures.
For both compoundsye obsene an orthorhombicstructure,spacegroupPban. In this structure,infinite chainsof (-CoClI2-) or (-NiCI2-) units
arecross-linked by the bipyridine ligands. The two pyridine rings of the bpy exhibit arelative tilt of 30°, which wasnot obseredin the previous
singlecrystalx-ray study Previous magneticsusceptibilitystudiesof CoCI2(bpy) andNiCl2(bpy) revealediong rangeantiferromagnetiordering
belov 5.0 K and8.5 K, respectiely. The magneticallyorderedstructureswvere determinedrom low-temperatureneutrondiffraction data. A
simple antiferromagneti@arrangementvasobsered in which the metalions areferromagneticallycoupledwithin the metal-chloridechainsand
nearest-neighborinchainscoupleantiferromagneticallyNext-nearest-neighboringhainslinked by thebpy ligandsarealignedferromagnetically
Theorderedmomentsat1.5K are2.8(2)us and2.0(2)us, respectiely, with amomentorientationalongthe bpy bridges.

A-107 Neutron diffraction study of the magneticand structural phasetransitions in the deuterated molecular ferr omagnetFe(dtc)2Cl
J.Campd+?, J.Luzor?, F. Palacid, G. De Fotis®, E. RessoucHg

! Instituto de Cienciade Materialesde Aragon, CSIC-Uniersidadde ZaragozaZaragozaSpain

% Institut LaueLangein, 6 RueJ. Horowitz, 38042Grenoble France

3 The College of William andMary,Williamshburg, Virginia23185,USA

4 Départementle Recherchéondamentalsurla MatiereCondengée,CEA, 38041Grenoble France
Magneticsusceptibilitycurvesversustemperatureneasuredn singlecrystalsof Fe(dtc)2Clshav a ferromagnetigphaseransitionat 2.45K with
the easyaxis of magnetisatiomgivenby [101]. In addition,therehasbeenobsered ananomalyin the specificheatwhich hasbeenascribedo an
structuralphasetransitionoccurringat around150 K. This structuraltransitionis at the origin of the difficulties found to refinefrom the single
crystaldatathe nuclearstructureat low temperatureaswell asthe magneticstructure.We have determinedhe nuclearand magneticstructures
at severaltemperaturebetweenl.5 K andRT by powvder neutrondiffractionin a deuteratedample.Systematichermodifractogramgevealthat
the structuraltransitionextendsover thetemperatur@egion 175to 140K. In this structuraltransitionthe ethyl groupswhich at RT aredisordered
betweentwo non equivalent positionshecomefrozenin only one position. A cantingangleof around20 degreeshasbeenestimatedrom the
analysisof the magneticdiffraction dataat low temperatureWe have alsodeterminedhe evolution with temperaturef the magnetic(magnetic
momentsgantingangle critical exponent)andstructuralparameters.

A-108 Dynamicsof coupledzigzagS= 1 chains: Cluster expansionapproach

H.-J.Mikeskd, M. Miiller',

! Institut fiir Theoretischéhysik,Universitt Hannaver, 3016 7Hannwer, Germary

We have studieddimerizedspinsystemdy realizingthe clusterexpansiorto high order Usingthistool we have investigatedheincommensurate
region of zigzagchainswith isotropicexchangecouplingconstantsiearthe disorderline wherethedispersiorcurve exhibits aminimumatafinite
wavevector Our approacttlearly shavs the gradualtransitionbetweerthe minimum of the dispersiorat wavevector0 andwavevectorz within
thisregion. We have extendedthe dimerexpansionto cover weaklyinteractingchainsfor a quantitatve descriptionof threedimensionamaterials
like KCuCls andCu;(CsH12N2)2Cls. By comparisorwith recentdatafrom neutronscatteringexperimentswve areableto determinethe strength
of interactionbetweerindividual spins.

A-109 Magnetic propertiesof the couplededge-sharingCuO; chainsin Cazt, Y 2—CusO1g

M. Matsuda, K. Kakurai', H. YamagucHi, T. Ito?, C. H. Le€?, K. OkéZ,

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

2 Electrotechnicalaboratory 1-1-4Umezono;Tsukubajbaraki305-8568 Japan

Neutronscatteringexperimentswere performedon the quasi-one-dimensionahagnetCa 4. Y 2— . Cus O10, Which consistsof the ferromagnetic
edge-sharin@uG; chains.In undopedCaY »CusO1, the magneticexcitation peakwidth in enegy becomedroademwith increasing along
thechainalthoughsharpexcitationsareobsened aroundthe zonecenterandperpendiculato the chain. We revealedthatthe anomalousnagnetic
excitationspectraarecausednainly by the antiferromagnetiinterchaininteractions|n slightly hole-dopedCa Y 2 Cus O19, exchangdnteractions
changeamostlyin the chain. The broadeningf the magneticexcitationsat high Q’s andenegiesis still obsered.

A-110 Spin-Gap and Antiferr omagneticCorr elationsin Low-Dimensional PbNis_,A,V20s ( A=Mg,Co ) Compounds

I. Mastoraki, A. Lappas, J. Giapintzakis,

! Foundationfor ResearclandTechnology(FORTH) -Hellas, Instituteof ElectronicStructureandLaser(IESL) , Greece
Ourexperimentsxploreimportantissuesn quantunmagnetisnthatcontributeto our knowledgeof phasdransitionsandcritical phenomenaWe
focusonlow-dimensionamagnetianodelcompoundembeddedh athree-dimensiondatticeto probehaw thesingletgroundstateandtheenegy
gapin themagneticexcitationspectrunaresuppressedndgive their placeto magnetidong-rangeorder For this purposeve emplg high-intensity
neutronpowder diffractioncomplementedby bulk magneticsusceptibilityon selectedquasi-1DcompoundsThe compositionphase-spacef the
PbNi—,A,V20s systemdopedat the S=1 Ni sitesby non-magnetidMg (S=0) or magneticCo (S=3/2)ions, presentsa seriesof isostructural
solidswith sharpcontrasin the natureof the magneticexchangenteractionsaandthe onsetof theaccompaniedpin-freezingransitions.We showv
thatspinvacany inducedantiferromagnetiorderis in strongcompetitionwith the disorderedspin-gapstate.
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A-111 Neutrondiffraction studiesof two-dimensionalmagneticordering in ToRu2Si>

S.Kawand, B. LebecH, T. Shigeoka, N. Iwate,

! ResearchReactornstitute,Kyoto University, Kumatori,SennanQDsaka590-0494 Japan

% Condensediatter PhysicsandChemistryDepartmentRisgNationalLaboratory Roskilde, DK-4000, Denmark

3 Facultyof ScienceyYamaguchUniversity Yamaguchi753-5678 Japan

We have investigatedmagneticorderingsof TbRw, Si> by neutrondiffraction. Belov Ty =57 K the magneticorderingis confirmedto be one-
dimensionalwith Q=(3/130 0). However, belav 5 K a numberof magneticsatelliteshave beenobsered not only on high-symmetrylines, but

alsoon low-symmetrylineswith thefundamentamodulationof Q=(3/130 0) andits oddharmonicsn thea*-b* reciprocalplane.Thesemagnetic
satellitesshaw thatin thisregionthemagneticstructureis notone-dimensionaspreviously reported but describedy amodelof two-dimensional
magneticorderingwith a 26ax 26ax ¢ magneticunit cell, which containstwo non-magnetid’b sites. At approximatelyl.8 K this magneticorder
changego anothetwo-dimensionabne.

A-112 Antiferr omagneticquantum spin chainsin high magneticfields

M. Enderlé, H.M. Rgnnaov etal.?,

! Institut Laue-Langein, Grenoble France

2 DRFMC, CENG, CEA, GrenobleFrance

One-dimensionaantiferromagnetispin systemsareknown for macroscopiguantumgroundstatessimilar to the superconductingroundstate.
The characteristipropertiesof the groundstatewave function arereflectedin the magneticexcitation spectrumwhich cannotbe understoodn
termsof precessingpins.Thequantumcharacteof groundstateandexcitationsbecomesnostevidentat high appliedmagnetidields. Quasi-one
dimensionalantiferromagneticspin systemsare realizedby transitionmetal compoundswith strongsuper@changealong one crystal axis, and
negligible alongthe otherdirections.We discusselasticandinelasticneutronscatteringresultson antiferromagneti¢ieisenbeg chainswith spin
1/2 and1 in highmagnetidfields.

A-113 Lattice dynamicsof the spin-Peierlsinorganic compound CuGeOs;

M. Nishi', H. Kadawvaki?, Y. Fujii!, K. Kakurat', S.Katan@, J. Akimitsu®,

1 nstitutefor Solid StatePhysics University of Tokyo

2 Tokyo MetropolitanUniversity

3 JapanAtomic Enegy Researclhinstitute

4 Aoyama-GakuirUniversity

InorganiccompoundCuGeQ is aspin-Peierlsystemwith transitiontemperaturd ;,=14 K. Phonorsofteningrelatedto thelatticedimerizationat

T, hasnotbeenobseredyet. Longitudinalopticalphononpropagatinglongb*-axis(b*-LO) obseredwith transferenegy 1 meV atzonecenter
by inelasticneutronscattering.The temperaturelependencef this b*-LO phononpeakis measuredandasa resultof the measuremerhonon
enepgy andpeakwidth areindependentn temperaturebut phononintensitydeviatessuddenlyfrom Bosefactorcurve belov 60K. In conclusion
structuralphasetransitionat T, is not displacie type but orderdisordertype andshortrangeorder of low temperaturgphaseprogresse$rom

60K.

A-114 Ordering in two dimensionalantiferr omagnetsat finite temperatures.

L. Capriott, A. Cuccolt, T. Roscildé, V. Tognettt, R. Vaia®, P. Verruccht,

! Departmenbf Physicsof UniversityandINFM, Firenze Jtaly

% Departmenbf Physics

3 IEQ-CNRandINFM, Firenze ltaly

We presenta theoreticalstudy of the thermodynamicand critical propertiesof quantumHeisenbeay antiferromagnet®n the squarelattice,in
both the isotropic and the easy-axisanisotropiccase,and for differentspin valuesS. Thesemodelsdescribethe magneticbehaiour of mary

real compoundsat differentvaluesof spin. suchas Sr,CuQ,Cl,, La2CuQy, and CFTD (S=1/2),La;NiO4 andK:NiF4 (S=1), RbMnFs and
K2MnF4 (S=5/2). The methodwe useis the pure-quantunself-consistenharmonicapproximation(PQSCHA),which allows us to determine
thetemperatur@ndspindependencef fundamentatjuantitiessuchasthe correlationlength,the staggeresgusceptibility magnetizatiorandthe
specificheat.Beingthemethodparametefree,thecomparisorbetweerourtheoreticakesultsandthe availableexperimentabatadoesnot require
best-fitproceduresandit hencestandsasan excellenttool to interpreteandunderstandxperimentaldata. In this work we have mainly focused
out attentionon the temperatureand spin dependencef the correlationlength and staggeredsusceptibility We shav that, in accordancavith

neutronscatteringlata[1-2], andatvariancewith predictionsof the quantumnon-linearsigma-modefield theory no crosseer towardsa quantum
critical regime is obsered for S>1; indicationsof suchabsencéoe persistingin the S=1/2case,arealsogiven. As for the anisotropicmodel,
theagreementoundbetweerour resultsandthe neutronscatteringexperimentaldataallows usto concludethatthefinite-temperaturelivergence
of thecorrelationengthandstaggeredusceptibilityobsered in mostreal compoundsis due,no matterhov smallthe easy-axisanisotropy, to

the onsetof two-dimensionakasy-axidong-rangeordet i.e. to the occurrenceof a two-dimensionalsing-like phaseransition[3]. [1] Y.S.Lee,
M.Greven,B.O.Wells,R.J.Bigeneau.ShiraneEur.Phys.J.B5,15,1998.[2] K.Takeda,M.Mito, K.Nakajima,K.Kakurai,K.YamagataPhys.Re

B63,2001,in press[3] A.Cuccoli, T.Roscilde V.Tognetti,R. Vaia, EurPhys.J B 2001,in press.

A-115 Magnetic Ordering and Spin Excitations in Quasi-1DMn(dca)2(pyz) [dca = N(CN); ; pyz = pyrazine]

J.L. Mansort, H. N. Bordalld', Q.-z. Huand, J.W. Lynr?, D. N. Argyriou®, E. A. Goremychkin,

! MSD andIPNS, ArgonneNat. Lab, Argonne L 60439,USA

2 NCNR, Gaithershirg, MD 20899,USA

Althoughmoleculamagnetsomprisedf dicyanamidgdca)bridgingligandshave receved muchrecentinterestwe have little knowledgeof the
magneticexcitations.In particular Mn(dca), (pyz) featuresa novel interwoven ReG;-lik e network structurewhich AFM ordersbelav Ty = 2.53
(2) K. TheMn?* momentsalign parallelto the Mn-pyz-Mn chainaxisin zero-field. Dueto exchangeandsingle-ionanisotropiesa spinflop (SF)
transitionis obsered at 0.43T while a SFto PM transitionoccursat an unusuallylow field of 2.83T. Inelasticneutronscatteringstudiesof the
spinexcitationsin zero-andapplied-fieldervironmentsprovide a betterunderstandingf thelink betweerelectronicstructureandmagnetism.
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A-116 Neutron Scattering Study of the Field-Induced PhaseTransition in the Spin Gap SystemTICuCl 5

H. Tanaka, A. Oosava', T. Kato?, K. Kakura?, A. Hosef,

! Departmenbf PhysicsTokyo Instituteof Technology Tokyo 152-8551 Japan

% Faculty of EducationChibaUniversity, Chiba263-8522 Japan

3 NeutronScattering_aboratory ISSP The University of Tokyo, Tokali, Ibaraki319-1106 Japan

4 Hahn-Meitnesinsitut, Glienicker Strasse.00,D 14109Berlin, Germay

TICuCls is the strongly coupledspin dimer systemwith the singletgroundstate. Neutronelasticscatteringexperimentshave beenperformedin

magneticfields parallelto the b-axis. The magneticBraggpeakswhich indicatethe field-inducedmagneticorderingwere obsered for magnetic
field higherthanthe gapfield Hy = A/gup = 5.5 T atQ = (h,0,1) with odd! in thea™ — ¢* plane. The spinstructurein the orderedphase
wasdetermined.Thetemperaturandfield dependencef the sublatticemagnetizatiorandthe phaseboundaryobtainedtogethemwith previous
magnetizatiorand specificheatdata,are discussedn connectiorwith a recenttheorywhich describeghe field-inducedmagneticorderingasa
Bose-Einsteirtondensatioof magnons.

A-117 Spin Structur e of CsCu;—,,Co,Cl3 in the Magnetic Field

T.0nd', H. Tanaka, T. Kata', A. HoseF, N. StiRe?, U. Schotté,

! Departmenbf PhysicsTokyo Instituteof Technology Tokyo 152-8551 Japan

2 Hahn-Meitnefinstitut, Glienicker Strasse 100,D-14109Berlin, Germay

The elastic neutronscatteringhave beenperformedin orderto determinethe magneticstructureof the antiferromagnetidriangular system
CsCu_,Ca,Cl3 (z = 0.03) in the magneticfield. CsCuw.97C0y.03Cls undegoestwo phasetransitionsat Tn1 = 10.4 K andTny2 = 7.4 K

atzerofield. Thelow temperaturghasds the new orderedphaseproducedby the dopingeffectof Co?* ion. It is foundthatthe spinstructurein

thenew orderedohasds the obliquetriangularantiferromagnetiphasean which spinsform thetriangularstructurein a planetilted from thebasal
plane.Thephaseransitionfield atwhich thenew phasebecomesinstablds minimumfor H || ¢ andmaximumfor H L ¢. Thefield variationsof

thetilting angle¢ dependon thefield direction. With increasindield ¢ decreasegraduallyfor H L ¢. Ontheotherhand,for H || ¢, ¢ is almost
constanupto H = 3 T andbecomegzeroabruptly Onthe presentationwe will presenthe detailedmagneticstructureanddiscusshe origin of

theobliquetriangularstructure.

A-118 Magnetic excitationsin the triangular -lattice antiferr omagnetCuFeO;

O.A. Petrenk', G. Balakrishnah, D. McK. Paul*, B. Fak?, J.-M. Mignot®,

! Departmenbf PhysicsUniversity of Warwick, Coventry CV4 7AL, UK

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

3 Laboratoirel_@onBrillouin, CEA-Saclay91191Gif-sur-YvetteCede, France
Wereportinelasticneutronscatteringneasurementnasinglecrystalof CuFeQ. Thespinwave dispersiorin boththelow-temperatureommen-
surateandtheintermediatdemperaturéncommensuratphaseslongthe [110] andthe [001] directionswereobsered. For the low-temperature
phasefour spin-wave branchesverefound. In theincommensuratphase the magneticexcitation spectrumis strongly softened.The CuFeQ
structureconsistsof triangularlayersof magneticFe ions separatedyy nonmagnetidonic layersof Cu and O, stacled alongthe c-axis. It has
previously beenpresumedherefore thatthe magneticinteractionsare 2D in character The mainresultof this experimenthowever, is thatthere
is a significantdispersiorof magneticexcitationspropagatingn boththebasalplaneandalongthe hexagonalaxis. This obserationsuggestshat
themagnetidnteractiondn CuFeQ are3D in natureandundermineghevalidity of a simple2D Ising modelproposedor CuFeQ.

A-119 Contrasting Antiferr omagneticOrder BetweenFePS and MnPS;

K. C.Rulée!, S.J.Kennedy, D.J.Goosseny A. M. Mulders', T. J. Hicks!,

! Schoolof PhysicsandMaterialsEngineeringMonashUniversity, Clayton,Victoria 3800,Australia

2 AustralianNuclearScienceand TechnologyOrganisationPrivateMailbag 1, Menai2234,Australia

3 ResearctBchoolof Chemistry AustralianNationalUniversity, Canberra0200,Australia

TransitionmetalthiophosphatedPS; (M=Fe,Mn etc.), make up a classof antiferromagnetienaterialswith quasi2-dimensionamagneticbe-
haviour. The metalatomsoccufy a hongicomblattice in which, for MnPS;, the first neighbourinteractionis 400 timesthatbetweerthe planes
with little anisotroy sothattheantiferromagnetiorderis notwell establishegerpendiculato the planes.We presenthefirst truepowderneutron
diffractionpatternsof FePS which shav by theabsencef trailing edgesonthe magneticBraggpeaks seenatlow temperaturefor MnPS;, that
they arepointlike ratherthanrod shapedn reciprocalspace This indicateshatthe orderis truly 3-dimensional.

A-120 Instability of a quasi-magneticstructur e on a layer compound,Csy.5sRbg.5VF4

M. Hidaka, M. Yoshimurd, H. Akiyama’, S. Watanab#, H. Yoshizava®, B. Wanklyrf,

! Departmenbf Physics Facultyof SciencesKyushuUniversity, Fukuoka812-0053Japan

2 Departmenbf Physics Faculty of EducationMiyazaki University, Miyazaki889-21,Japan

3 Neutronscattering_aboratory ISSP University of Tokyo, Tokai, Ibaraki319-1106,Japan

4 ClaredonLaboratory Oxford University, Oxford OX1 3PU,UK

Magneticpropertiesof Cs.5Rhy.5VF4 are studiedby a neutrondiffraction and a neutrondiffraction camera. The layer compoundshawvs an
antiferromagnetiphasdransitionatabout35K andthemagnetiaunit cell is 2ap x 2bp x 2cp, whereap x ap x cp is anidealunit cell of TIAIF 4-

type. However, the magneticcell is transformedo 2ap x 2ap x cp underafield cooling of 2T. The quasi-magnetistructureshavs unusual
magneticpropertiesdependingn the appliedfield andspecimertemperature.

A-121 Magnetic ordering of Fein NCHs-inter calatedir on phosphateFe(OH)POy

W.-H.Li!, C.C.Yand, S.Y.Wul, K. C. Le€!, J.W. Lynr?, C.-G.Wu?,

! Departmenbf PhysicsNationalCentralUniversity, Taiwan

2 NIST Centerfor NeutronResearchNIST, USA

3 Departmenbf Chemisrty NationalCentralUniversity, Taiwan

The magneticpropertiesof a novel organictemplatedlayeredmaterial FeOHPQ(NCHs) have beenstudiedvia ac magneticsusceptibility dc
magnetizationand neutrondiffraction measurementsTemperaturaependenciesf both the in-phaseand out-of-phasecomponentof the ac
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magneticsusceptibilitydisplay a sharppeakat 30 K, signifying the antiferromagnetiorderingof the Fe spins. Weak but definitive magnetic
hysterisiswere seenat temperaturebelonv 30 K, suggestinghe existenceof a weak ferromagneticcomponent. Neutron magneticdiffraction
measurementeeveal a spins structureconsistsof ferromagneticsheetscoupledin a cantedantiferromagneti@arrangementwith an ordering
temperaturef 30 K anda saturatednomentof 3.35(5)Bohr magtronfor the Feions.

A-122 Magnetic Excitations and Exchangelnteractions in the Spin Gap SystemTICuCl 3

A. Oosava', H. Tanaka, T. Kato?, K. Kakura?, M. Miller*, H.-J. Mikesk4,

! Dept. of Physics;Tokyo Inst. of Tech.,Meguro-ku, Tokyo 152-8551 Japan

% Fac. of Educ.,ChibaUniv., Inage-ku,Chiba263-8522 Japan

3 NeutronScatterind-ab., ISSR The Univ. of Tokyo, Tokai, Ibaraki319-1106 Japan

4 Institut fur Theoretischéhysik, Universitit Hannaver, Appelstrass@, 3016 7THannoer, Germary

The magneticexcitationsin the spin gapsystemTICuCls wereinvestigatedby neutroninelasticscatteringexperiments.The constant) enegy
scanprofileswere collectedin the a* — ¢* planeatT = 1.5 K. Well-definedone magneticexcitation mode was obsered. The dispersion
relationsalongfour differentdirectionswere determined.The lowestexcitation occursat Q = (h,0,1) with odd! asobseredin KCuCls. The
experimentaresultsaresupplementedly atheoreticabnalysishasedn dispersiorcurvescalculatedrom a dimerseriesexpansionwhich allows
thedeterminatiorof exchangeparameterbetweerindividual spins.

A-123 Neutron Scattering Studiesof the S= 2 Antiferr omagneticChain MnCl3(CsD1oNsg)

G.E.Granroth, S.E. Naglet, R. Colded, R. S.Ecclesto, B. H. Warcf, D. R. Talhan®, M. W. Meisel*,

! DakRidgeNationalLaboratory OakRidge, TN, 37830USA

2 |SIS Facility, RutherfordAppletonLaboratory Chilton OX11 0QX, UK

3 Dept. of Chemistry University of Florida, Gainesville FL, 32611-7200JSA

4 Dept. of PhysicsUniversityof Florida, Gainesville FL, 32611-8440JSA

Quasielasti@andinelasticneutronscatteringstudiesof the quasione dimensionalS = 2 antiferromagnetM nCls(Cs D19 Ns) arereported. The
quasielastieneasurementaxhibit a broadpeakat Q=~0.68A ! which s consistentith shortrangeantiferromagneticouplingbetweemeigh-
boringMn®* ions. Inelasticexperimentsat T = 30 mK andQ = 0.68A°1, reveal decreasethagneticscatteringat enegieslessthan0.2 meV
whencomparedo similar studiesat T = 20 K. Theseresultsprovide microscopicevidencefor the presencef a Haldanegapandareconsistent
with the bulk magnetizatioomeasurementsf Granrothet al., Phys.Rev. Lett. 77, 1616(1996).

A-124 Dimensionalcrosswer in the strongly fluctuating antiferr omagnetK CuF 3

D.A. Tennant2, B. Lake?, S.E.Naglef’, C.D. Frost, ,

! |SIS, RutherfordAppletonLaboratory Chilton, Didcot, Oxon, United Kingdon

% ClarendorLaboratory ParksRoad,Oxford, OX1 3PU, United Kingdom

3 Solid StateDivision, Oak RidgeNationalLaboratory OakRidge, TN, USA

We presenteutronscatteringdataon the quasi-1Dspin-1/2Heisenbey antiferromagneKCuF;. Measurementsf the dynamicalsusceptibility
weremadeusingthe MAPS spectrometeat SIS andHB1 spectrometeat HFIR bothbelow andabove theNeelorderingtemperatureKCuF; lies
in adimensionatrosswer region andshavs contrastingoehaiors over differenttemperatur@andenegy ranges At enegiesfrom 25-110meVthe
two-spinoncontinuumcharacteristiof a 1D spin-1/2antiferromagnetichainis obsered at all temperatureswWhile belov 25meVin the ordered
phasethe Goldstonespinwave modescharacteristiof a 3D magnetareobsered. An additionalmodeappearsat low temperaturebetweerthe
spinwave branchesat 17meV Polarizedneutronmeasurementshav thatthis is longitudinalin nature. We discussour resultsin the context of
dimensionatrosseer in asystemnearquantuncriticality.

A-125 Nanostructuredintermetallic alloyswith GMR behaviour
I. Bergentt, A. Deriu!, E. Bonett?, L. Pasquint, E. Boscd, M. Baricce,

! Dipartimentodi FisicaandINFM, Universi@adi Parma,ltaly

2 Dipartimentodi FisicaandINFM, Universitidi Bologna,ltaly

3 Dipartimentodi Chimical.F.M. andINFM, Universitadi Torino, Italy

We presenia polarisedSANS investigationof nanostructuredu-Fe alloys andFe/FeO’core shell” compounds.The samplesvere preparedby
melt-spinningandinert gascondensation The SANS experimentperformedwith an externalmagneticfield (2.5 T) allowed usto separatehe
nuclearandmagneticcontritutionsto thetotal signal,andgave usinformationon particlesizedistribution, particledensityandmeaninterparticle
distanceasfunction of the synthesigparametersThe FeAualloys shav the presencef thin flat Fe precipitatesvith no magneticcontrikution. In
the core-shellsamplesthe polarisationanalysisshows the existenceof correlationsbetweemuclearandmagneticform factors. The datacanbe
interpretedn termsof a distribution of compositeparticleswith a magneticcore(~1 nm), anda non-magnetioutershellwith averagethickness
~0.5nm.

A-126 Quantum fluctuations in the model 2D, S=1/2Heisenbeg antiferr omagnetCFTD.

N. B. Christenseh, H. M. Ronnav?, D. F. McMorrow®, R. Colded, A. Harrisort, I. D. Youngsof, K. Lefmanrt, T. G. Perring, G. Aeppli®,

! MaterialsResearctDepartmentRisgNationalLaboratory Denmark

2 DRFMC, CEA GrenobleFrance

3 Departmenbf Physics University of Oxford, UK

4 Departmenbf Chemistry University of Edinburgh, UK

5 SIS facility, RutherfordAppletonLaboratory UK

6 NEC ResearchPrincetonUSA

Quantumfluctuationsin mary-body systemsactto suppresshe classicalorderparameterin somecasedt may be quenchecompletelysothat
new groundstateswith no classicalanaloguessmege. The natureand excitation spectraof suchquantumground statesattractconsiderable
attention,but the samefundamentatonsiderationgpply to the quantumfluctuative part of the groundstatesof systemswvherethe reductionof
classicalbrderis not complete Herewe presentecentneutronscatteringneasurementsn Cu(DCOQ}-4D, O, amodel2D quantumHeisenbey
antiferromagnetn a squardattice, wherequantuntluctuationsreducethe groundstatestaggereanagnetisationo 60%of its classicalvalue. The
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experimentsvereperformedon MAPS atISIS, andillustratethe potentialof this instrumenfor exploring excitationspectraover large volumesof

reciprocalspacewhile maintaininggoodQ resolution.Contraryto the predictionsof spinwave theory we obsere a dispersiorof the spinwave

enepgy alongthe zoneboundary By combiningour datawith numericalcalculationsand existing theoreticalwork, we find indicationsthat the
groundstateoverlapswith quantunstatesof a naturethatis qualitatively differentfrom the Neelstate.In additionwe presenthefirst experimental
evidencefor amultimagnoncontinuumin this model.

A-127 Magnetic and elasticfluctuations in the 2D S=1XY antiferr omagnetBaNi(POy)»

H. M. Ronnav!, L.-P. Regnault, J.Y. Henry!,

! DRFMC, CEA Grenoble France

As partof aneffort to understandhe inevitable dynamiccoupingbetweermagneticexcitationsandfluctuationsof the underlyingcrystallattice,
we have performeda polarisedneutronscatteringnvestigationof BaNi(PQy)2, which representshe 2D S=1XY antiferromagnebn a hexagonal
lattice. Thespinwave excitationsarefoundto remainwell definedwell abore Ty =23 K, albeitdampedandsoftened Thedampingof propagating
excitationsin the shortrangeorderedsystemis in itself of fundamentainterestto our understandng@f the 2D XY model,andthe resultsare
reatedto theoreticalexpectations.To our initial surprise we obsered an oscillatorybehaiour of the final neutronpolarisationasa function of
wave-vectoralongthe spinwave dispersion By mappingthelow enegy phonondispersiorat high wave-vectorandtemperaturewe demonstrate
thatthe maximaof the apparentiepolarisatiorcoincideswith wherethe spinwave andphonondispersiongross.Hence atlow temperatureand
wave-vector whereit is impossibleto obsene the phononscatteringdirectly, it revealesitself in the polarisationof the spin wave branch. This
obsenationencourragindor subsequergtudiesof systemswherequasiparticle®f coupledmagneticandelasticfluctuationsareexpected.

A-128 Structur eand excitationsin the high-field soliton phaseof CuGeOs

H. M. Ronnav!, M. Enderlé, D. F. McMorrow?, L.-P. Reghaultetal.!,

! DRFMC, CEA Grenoble 17 Av. desMartyrs, 38054Grenoble France

2 ILL, 6 rueJulesHorowitz, 38042Grenoble France

3 MaterialsResearctDepartmentRisgNationalLaboratory Denmark

CuGeQ is agoodphysicalreaisationof a spin—Peierlsystemwherecouplingof the S=1/2chainsto the 3D lattice createsa dimerisedsinglet
quantumgroundstate. Above a critical applied magneticfield of 12.5 T, the elementaryexcitations condensento the ground stateforming
an incommensuratéattice of solitons. Applying neutronscatteringtechniquesn magneticfields up to 14.5 T, we have obtaineda complete
characterisationf the structureandexcitationsin this soliton phaseof CuGeQ. The obsenred soliton structureis well accountedor by existing
theorieswhile muchlesshasheenpredictedconcerninghe excitationspectrumWe obsere threewell definedexcitations,all gappedwhich may
beinterpretedastwo commensuratgans\erseexcitationsandanincommensuratew-enegy phasormode.

A-129 Magnetic Excitations in Zigzag Charge Ordered NaV»,Os5

N. Aso', M. Nishi', K. Kakurai'2, Y. Fujii*, T. Yosihama, K. Nakajimd, S.Itoh®, O. Petrenk*, S.M. Benningtofl, M. Isobé, Y. Uedd,

! NeutronScattering_aboratory Institutefor Solid StatePhysics University of Tokyo, Ibaraki319-1106 Japan

2 CREST JaparScienceandTechnologyCorporation(JST), Tsukuba305-0047 Japan

3 NeutronScience_aboratoryIMSS, High Enegy AcceleratoiResearciOrganization(KEK), Tsukubajbaraki305-0801 Japan

4181S, RutherfordAppletonLaboratory Chilton Didcot, Oxon,0X11 0QX, UK

5 Material DesignandCharacterizatiohaboratory Institutefor Solid StatePhysics University of Tokyo, Kashiwa277-8581 Japan

We reporton an inelasticneutronscatteringstudy performedin the quartefilled spinladdersystemNaV,Os both above andbelowv the chage
orderingtemperaturdl, = 35 K. We obsenred a distinct dispersiorrelationalong b*-axis with the zoneboundaryenegy of about90 meV at 6
K belav T.. It becomesslightly vagueat 60 K abore T... Thesecharacteristideaturesjncludingthe c*-dependenéxcitations,arediscussedn
connectiorwith thezigzag-typechage ordering.

A-130 Field dependenceof the magneticordering in the XY quantum magnetCs,CoCly4

M. Kenzelmanh, R. Colded’2, D. A. Tennant®, D. Vissef, M. Hofmantt, P. Smeibidf, Z. Tylczynsk?,

! Oxford Physics Clarendori_aboratory Oxford OX1 3PU,UK

2 DakRidgeNationalLaboratory Tennesse87831,USA

3 SIS Facility, RutherfordAppletonLaboratory OxonOX11 0QX, UK

4 Hahn-Meitnerinstitut, BENSC,14109Berlin, Germary

5 |nstituteof Physics Adam Mickiewicz University, Umultonska85,61-614PoznanPoland

Low-dimensionalquantummagnetsareideal testbedsfor investigatingnon-lineareffectsin strongly fluctuatingsystems.Cs,CoCl, hasbheen
proposedasan experimentalrealizationof a spin-1/2XY antiferromagnetichain[1], predictedto shav unusualquantumspinliquid behaiour.
To determinethe Hamiltonianandthe magneticphasediagramwe have madeneutrondiffraction measurementsn a singlecrystalasa function
of temperaturgovn to 80 mK andmagnetidield upto 6.5T. In zerofield, long-rangeantiferromagnetiorderwasobsened belov Th=217mK
andmodelsfor the magneticstructurewill bediscussedThelong-rangeantiferromagnetiorderdisappearsvhenthefield appliedperpendicular
to the chainaxisreache®.1 T.par[1] H.Yoshizava etal, Phys.Rev. B28,3904(1983).

A-131 Spindependentdiffuse scattering fr om polarizing supermirr ors

U. Riicker', E. Kentzinget, B. Topenerg', F. Ott?, Th. Briickel',

! IFF-Streumethoderkorschungszentrudiilich, 52425Jillich, Germary

% Laboratoirel&onBrillouin (CEA/CNRS),CE-Saclay91191Gif-sur-Yvette,France

We presentmeasurementsf the spindependerdiffusescatteringundergrazingincidencefrom polarizingsupermirrorgreflectionedge2.56., v
for spin1) measuredvith polarizedneutronsand polarizationanalysis. The mirrors have beeninvestigatedn differentmagneticstatesbetween
remanencémirror is magnetizedppositeto the field directionandreflectsspin | neutronsyandsaturatiorat 30 mT, aswell asin high magnetic
fields. The diffusescatteringof thesemirrorsis stronglyspin polarized.At scatteringanglesbelav the speculareflectionangle,a non-ngligible
amountof diffusescatteringwith spin| hasbeenobsered. Additionally, we presentan analysisof the diffusescatteringn the framework of the
DWBA, which yieldsinformationaboutroughnessandmagneticdomains(orientationandsize)within the layeredstructure. The measurements
have beenperformedonthe HADAS reflectometem Julich andonthe PRISMreflectometein Saclay



66 PosterSessiomA

A-132 Magnetic configuration at the interface of an exchangebias systemstudied by polarised neutron reflectometry

S.Mangirt, F. Montaigne, C. Bellouard, C. Chatelaif, H. Fritzsché,

! Laboratoirede PhysiquedesMatériaux,U.H.P-Nang I, B.P23954506Vandoeuvreeds, France

2 Hahn-Meitnerinstitut, BENSC,Glienicker Strassel 00,14109Berlin, Germary

A studyof the magneticconfigurationat the interfaceof GdsoFeso/Th,Fei—,, bilayersby PolarisedNeutronReflectometry(PNR) is presented.
GdFeis soft ferrimagnetidayerand TbFeis hardmagnetiocone. Dependingon the compositionof the TbFealloy the exchangebiasphenomenon
obseredis eithernegative or/andpositive. PNR measurementserformon GdFe/TbFeshavedthatamagneticdomainwall (DW) is createdatthe
interfaceasthe GdFemagnetisatiomotates. The DW thicknessouldbetunedby increasingor decreasinghe appliedmagnetidield. TheDW size
andshapecouldbededucedy fitting PNRmeasurement3.he samplewasalsorotatedin thefield which permitsto createDW of differentshapes
(60° DW, 90°). Magneticprofilesobtainfrom PNR measurementarefoundto bein very goodagreementvith micromagneticalculations.

A-133 Small-angleNeutron and X-ray Scattering Study on Super-paramagnetic Co-Al-O Granular Films

M. Ohnuma, K. Hond', S. Mitani*3, H. Fujimori?, S.Ohnumd, J.S. Pederseh

! Nationallnstitutefor MaterialsScience;Tsukuba305-0047 Japan

2 |nstitutefor materialsresearchTohokuUniversity, Sendai®80-8577 Japan

3 Theresearchnstitutefor ElectricandMagneticMaterials,Sendai982-0807 Japan

4 RisgNationallnstitute DK-4000 Roskilde(presentidressUniversity of Aarhus)

Metal-nonmetaCo-Al-O granularfilms composef nanoscaléerromagnetiparticles(~ 3 nm) embeddedh anamorphou®xidematrix, exhibit
interestingmagneticpropertiesdependingon their microstructuresFilms with high Al-O contentsshav superparamagnetismwhile films with
low AI-O contentsexhibit soft magneticproperties.In orderto clarify the microstructuraldifference transmissiorelectronmicroscope(TEM)
obserationandsmall-angleX-ray scattering SAXS) have beenperformed.In additionto thesetechniguesmall-angleneutronscattering SANS)
hasbeenappliedto this studyfor clarifying the local magnetizatiordistribution. ThoughTEM andSAXS for supefparamagnetifilms shav that
theparticlesarewell isolated SANS profilesimply thatsomefraction of theseparticlesaremagneticallycoupled.Thedifferencein thefractionof
the particleswhich arein contactwith eachothet is dominantfactorfor magnetigpropertiesandarediscussedn detail.

A-134 Single-crystalDHCP and FCC phasesin Ce/Pr Superlattices

S.Le€', J.P. Goff!, G.J. Mclintyre?, R. C. C. Warc?, M. R. Wells?,

! DepartmenOf PhysicsUniversity Of Liverpool,Oliver LodgelLaboratory LiverpoolL69 7ZE, UK

2 |nstitut Laue-Langein, 156X, 38042,GrenobleCede, France

3 Oxford PhysicsClarendorLaboratory Oxford OX1 3PU,UK

Ceriumusually comprisesa mixture of polycrystallineFCC and DHCP allotropes. Single-crystalCe hasbeenstabilisedin Ce/Prsuperlattices
grown usingmolecularbeamepitaxy It is foundthat FCC or DHCP phasesanbe obtaineddependingon superlatticecompositionandgrowth
conditions. Low-temperaturaeutronscatteringwas performedon Ce/Prsampleausingthe triple-axisspectrometeD10 at the ILL. Thesemea-
surementshaved thatone sample [Ce20Pr20]60js a singlecrystalwith a DHCP unit cell; while another [Ce30Pr10]56js a mixture of FCC
andDHCP phases Antiferromagneticorderingis obseredin the DHCP sample(Neel Temperature=11.1K)ith a magneticstructuresimilar to
thatof beta-Ce Surprisingly themagnetismis confinedsolelyto the Ceblocks. Further it is foundthatatlow temperatureghelattice contraction
foundin bulk ceriumis supresseth FCC Ce/Prsuperlattices.



Material Sciencd 67

A-135 NSEfor Self-Diffusion in Intermetallic Alloys

M. Kaisermayt, C. Pappa$, A. Triolo?, G. Vogi*'!,

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

2 Hahn-Meitnerinstitut, 14109Berlin, Germauy

Backscatteringpectrometerbke IN16 atILL allow to studydiffusionin intermetallicalloys with CsClstructure[1]. Diffusionin thesesystemss
comparablyslow, sothattemperaturesloseto the meltingpointhave to beappliedin orderto achieve quasielastieffectswhich, however, arestill

atthelimit of whateventhe bestbackscatteringpectrometersanresohe. NSE is expectedto extendthe dynamicalrangetowardslongertimes
andto give a moredirect picture of the differenttime scalesthatareinvolved in the diffusion process.We presentffirst resultsof an experiment
performedat the spin-echaspectrometeSFAN at the BENSC/HMI. [1] M. Kaisermayy J. Combet,B. Sepiol,H. Ipset H. Schicletanzand G.

Vogl, Phys.Rev. 61,12038(2000);Phys.Rev. B 63,054303(2001).

A-136 Neutron structural investigationsof para- and antiferr oelasticphaseof potassiumdysprosium double tungstate

M. Borowiec!, M. Hofmanr?, A. Hosef, E. Michalsk?,

! Instituteof Physics PolishAcademyof Sciencesal. Lotnikow 32/46,02-668Warsav, Poland

2 Berlin NeutronScatteringCenter Hahn-Meitnernstitute, Glienicker Strasse.00,D-14109Berlin

3 Instituteof Applied Physics Military University of Technologyul. Kaliskiego 2, 01-489Warsav, Poland

The potassiundysprosiumdoubletungstateKDy(WO4). (KDyW) belongsto the classof magneto-elasticwith interrelationbetweenmagnetic
andelasticordering.Thestructuralphasdransition(SPT)of cooperatie Jahn-Eller (CJT)typefrom para-to antiferroelastistatewasobsenedat
6.38K with the magneticphaseransitiontaking placeat 0.60K. The neutronpowder diffraction experimentwasdirectedto determinethe atomic
structureof the antiferroelasticstateof the KDyW. Anomaliesin the atomicstructurewereobsered nearthe SPTtemperature Additionally we
find anincreaseof the width of Braggreflectionssuggestingncreasingstrainin very good agreementvith the CJT characterof the SPT (J-T
distorsions).

A-137 Inelastic and critical neutron scatteringin the ergodic phaseof relaxor ferr oelectric PbMg1/3Nb2/303

Yu. Chetwerikov!, A. Naberezhne', S.Vakhrushe!, B. Dorner, A. Ivano/?,

! |offe Phys.-Ech. Institute,26 Politekhnicheskay494021St.Petersbrg, Russia

2 InstituteLaue-Langein, 38042,Grenoble France

Resultsof studyof low enegy excitationsandcritical scatteringn thefield inducedergodic ferroelectricphaseof PMN relaxorferroelectricare
presentedlt is shavn thattransitionto theferroelectricphasedoesnotresultin theappearancef clearlydefinedsoft mode.Obsened quasielastic
scatteringlemonstratedependenceimilarto thatof dielectricconstantindis stronglyanisotropic.Q-dependencef thescatteringntensityfollows
g~ * law, with a changingfrom a~1.6 (170K) to a~2.9 (300K). The mostimportantconclusionis that heatingof PMN, cooledin electricfield,
above depolarizatiortemperature~210K doesnot restorethe scatteringpatternobseredin "vir gin” sample.Work wassupportedy the RFBR
(grant99-02-18074pndRussiarprogram’Neutronresearchesf Solids”

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

S.lvano/', S.Erikssor, R. Tellgrer?, H. Rundlof,

! Karpov Instituteof PhysicalChemistry Moscav, Russia

2 Departmenbf InorganicChemistry University of Gothenlirg, Sweden

3 Instituteof Chemistry UppsalaUniversity UppsalaSweden

The unusualphysical propertiesof ferroelectricsare dependenbn the adoptedatomic structureand an understandingf structuralchemistry
of thesematerialsis crucial for developing novel compositionswith anomaloudielectric properties. With the aim to achieve insightinto the
structuralmechanisnof ferroic orderingin complex metal oxides, this neutronpowder diffraction (NPD) study was initiated. NPD patterns
have beencollectedat the SwedishResearchReactorR2 (Studsvik)in the temperatureangel0-1000Kfor the following oxides:the perosskites
APbGO; (A=Ba,Sr),theferroicswith stibiotantalite-typestructureANbO4 (A=Sb,Bi), the aluminateswith tridymite derivative structuresVAl Oy
(M=Ba,Sr). From sequentaRietveld refinementsthe correctsymmetryof ferroic phasesand polar atomic displacementsvere studiedwith
temperature The structuralpeculiaritiesof differentphasesrediscussedndpossiblestructuralmodelsof phasetransitionsarepresented The
crystalandmagneticstructureof Pb(F@ 5Bo.5)Os (B=Nb,Ta) andSr(Fe&_.s7Bo.33)O3 (B=W,Te) have beeninvestigatedat differenttemperatures.
Possiblece®* magnetionomentorderingsin thesesystemsareanalysedThe correlationbetweerferroic distortionsandthe magneticorderingis
alsobriefly discussed.

A-139 Ferroelectric phasetransitions in Nb-dopedKTiOPO4

S.Ilvanor!, S. Stelanorich!, S. Erikksor?, V. Voronkova®, T. Losevskayd, V. Yanorskii®, R. Tellgrerf, HakanRundlof,

! Karpov Instituteof PhysicalChemistry Moscav, Russia

2 Departmenbf InorganicChemistry University of Gothenlirg, Sweden

3 Departmenbf PhysicsMoscav StateUniversity, Moscav, Russia

4 Instituteof Chemistry UppsalaUniversity UppsalaSweden

Crystalsof KTIOPO, (KTP) have auniquecombinatiorof physicalpropertiegnon-linearoptic(NLO), ferroelectric(FE)superionic).In anattempt
to furtherunderstandherole of Nb dopingin KTP on FE andNLO propertiesthe NPD and SHG studieswereinitiated. KTNP crystalswith 2,

3 and 10% Nb were gronvn usingthe flux method. The powder specimensvere preparedrom simgle crystalsby grinding. NPD patternshave

beencollectedat the SwedishResearchiReactorR2 (Studsvik)at the differenttemperaturebelov andabove Tc. All the structuresarefoundto

be orthorhombic(s.g.Pna2kat T<Tc ands.g.Pnarat T>Tc ) andareisostructuralwith KTP. The substitutionof Nb for Ti leadsto expansions
alonga andb axis and contractionalongc axis. Nb atomsstronglyfavor the Ti(1) sitesreducingthe octahedrabistortion. The chage balance
occurredby creationof vacanciegpreferentiallyin K(1) site. Themajoratomicdisplacementassociateavith FE transitionswerestudiedandthe

magnitudeof Pswasestimated.Polardistortionat phasetransitionis accompaniedby relatively large shifts of K cationsandthis sublatticemay
be responsibldor appearancef spontaneoupolarizationPs. Above Tc partial disorderof K cationswasalsofound. The possibletype of phase
transition(displacive or orderdisorder)is briefly discussed.



68 PosterSessiomA

A-140 Metal foam evolution and decaystudied by neutron radioscopy

H. Stanzick, J.Banhart, J.Klenke?, S. Danilkin?,

! Fraunhofedinstitut for AdvancedMaterials,Bremen(Germary)

2 Hahn-Meitnerinstitute, Berlin (Germary)

Theformationproces®f metalfoamswasinvestigatedvith neutronradioscoy. Two kindsof experimentsverecarriedout: in thefirst leadfoams
weregeneratedn a furnacefrom foamableprecursomaterialcontainingmetaland blowing agent. During foam expansionneutronabsorption
profileswererecorded.Thevertically orientedfoam columnswerescannedvith a beamof thermalneutrondrom which thetime-dependeribcal

densitywasderived. The resultingdensityprofilesreflectthe kineticsof drainagein metallicfoams. In the secondexperimentpre-preparedead

foamsweremeltedby heatingthemin a furnace.During meltingandafterneutronabsorptiorprofileswereobtainedrom which drainagekinetics
werederived. Resultsfrom bothtypesof experimentare presentedndcomparedvith drainagecurvesof aqueougoams.

A-141 USANSinvestigationof early stagesof metal foam formation

D. Bellmanrl, J.Banhart, H. Clemens,

! GKSSResearclCentreGmbH, 21502GeesthachiGermary

% Fraunhofetinstitutefor AdvancedMaterials,28359Bremen,Germary

Metallic foamsare on the verge of beingusedin industrialapplications.However, the mechanisnof foam creation,especiallythe early stages,
arestill unexplored. Ultra small-angleneutronscattering(USANS), performedwith the doublecrystal diffractometer(DCD) at the Geesthacht
NeutronFacility (GeNF),is a promisingmethodfor obtaininga three-dimensionadverageof a poresizedistribution in a wide sizerangefrom
about100 nm to about20 microns. Zinc foamswere preparedby expandingcompactscontainingpowdersof Zn andZrH,, the latter actingas
a blowing agent.Foamingwasinterruptedat an early stageby quenchinghe expandingsamplesthusallowing to preparefoamswith porosities
rangingfrom 0.5to 20%. Analysisof the neutronscatteringcurvesyieldedporesizedistributionswhich conformedwith the resultsobtainingby
microscop.

A-142 Multiple Small Angle Neutron Scattering Studiesof Anisotropic Materials

A. J.Allen*, N. F. Berk!, J.llavsky*2, G. G. Long!,

! NIST, Gaithershirg, MD 20899,U.S.A.

2 University of Maryland,College Park, MD 20742,U.S.A.

Variousauthorshave recognizedthe power of multiple small-angleneutronscattering(MSANS) analysisin providing information on coarse,
concentratednicrostructuresnvolving micrometerength-scalesargerthanthoseaccessiblén conventional SANS studies. Following previous
work that consideredhe caseof sphericalscattererg1,2] and, later, randomly-orientedspheroidalscattererg3], we now describea MSANS

analysisfor non-randomly-orientedpheroidsinddiscusghis with referenceo studiesof the multi-component/oid morphologiesencountereéh

plasma-sprayederamicthermalbarriercoatingsof technologicainterest[4]. [1] N.F. Berk andK.A. Hardman-Rhyne). 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

etal., ActaMater, in presg(2001).

A-143 Crystal-field spectrumof R;—,Ca,;Ba:Cu30~7 (R = Ho, Er) high-T,. superconductorsin the overdopedregime

A. Mirmelstein', A. Podlesyk?, V. Bobrovskii', N. Golosoa',

! Institutefor Metal Physics RussiamAcademyof Sciences620219Ekaterinlurg GSP-170Russia

% Laboratoryfor NeutronScatteringETH Ziirich & Paul Scherretnstitut, CH-5232Villigen PSI, Switzerland
Recentinelasticneutronscatteringmeasurementevealedthe crystal-field(CF) spectraof the overdopedR; —,Ca.Ba;Cus O~ (R = Ho, Er, 0
< z < 0.2) high-T, superconductorto consistof the two spectralcomponentsassociatedvith the optimally dopedand overdopeddomains,
respectiely. Increaseof the Caconcentratiordoesnot affect the local chage densityof the optimally dopeddomains but increaseshe spectral
weightof theoverdopeccomponenbf the CF spectrumln the senseof this "two-phase’picture, which wasestablisheaarlierfor theunderdoped
region, thereis a smoothcrosseer betweerthe under andover-dopedpartsof the phasediagram.In spiteof this, we arguethatthesetwo regions
arecharacterizetby qualitatively differenttypeof thein-planechage distribution.

A-144 Additional low-frequencymodesin zirconium hydrides

A. Radulesct?, R. Lechnet, I. Padureant, C. Postolachg,

L nstitut fiir FestldrperforschungForschungszentrudiilich, D-52425Jilich, Germary

2 Nationallnstitutefor PhysicsandNuclearEngineering76900BucharestRomania

3 BENSC,Hahn-Meitnefinstitut, D-14109Berlin, Germary

Vibrational modesin ZrHy.1 were studiedby neutronspectroscop at room temperaturga-Zr andy-hydride) and around528K, the FCO -
phaseto FCC §-phaseconversiontemperaturegiven by the literature. The optical modesanalysisin termsof H vibrations specificto each
hydride agreeswith recentneutrondiffraction and specificheatmeasurementmdicating a lower temperaturdor this phasetransition. Using
differentexperimentakesolutionghe inelasticscatteringvaswell-separatedby the quasielastione. Additional low-frequeng modes(around5
meV) revealedby spectrameasuredt all temperaturearediscussedn termsof strongoverdampeghononsconfinedto aninterstitial H andits
surroundingnearesheighboursaandcharacteristiof resonantibrations.

A-145 Calculation of restricted rotational statesin the methyl group

Y. Ozaki,

! Nagoya Instituteof Technology

Themethylgroupattachedo the moleculein solid phasehasa certainamountof hindrancen rotationalmotion. Therotationalpotentialusually
canbe expressedy the 3rd orderandthe 6th orderof periodicfunctions. In the caseof the larger potential,the collectedpartsof enegy levels
approacho the so-calledtunnelinglevels. Thelowestpartconsistf two levels (A, E) with 3-fold symmetryor four levels (2A, 2E) with 6-fold
one. In the intermediateegion with respectto not merelythe field strengthbut the degreeof mixing of two componentsmuchvariety appears
in the structureof rotationalenegy levels. The enegy valuescorrespondo the variousmolecularsurroundings.The matrix elementsare also
computedwvhich givestheintensityof inelasticneutronscatteringspectra.
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A-146 Long RangeAtomic Order in Irradiated Mn oCusg

E.Gray, L. CusseR®, A. Muran?, S.Kennedy,

! Schoolof ScienceandTechnologyGriffith University, Brisbane Australia

2 |nstitut Laue-Langein, B.P. 156 X, 38042GrenobleCEDEX, France

3 Victoria University of TechnologyPOBox 14428 MCMC 8001,Australia

4 ANSTO, PMB 1, Menai,NSW, 2234, Australia

Shortrangeorderin CuMn alloys is obsered asa diffuse(1 % 0) peakin neutronscatteringspectra.Therehasbeenspeculatiorfor mary years
on the natureof the correspondindong rangeorder A sampleof Mn2oCusg, irradiatedin a nuclearreactorto producea large numberof crystal
defectsatalow temperaturehasdevelopediong rangeorder This orderis notseenin anidenticalnon-irradiatedsample.

A-147 Neutron diffraction study up to 1900K of 3:2-mullite
G.Brunauet, F. Frey!, H. Boysert, H. Schneidet, P. Fische?, Th. Hansefi, D. Tobben§, H. Ehrenbeg?®,

! Inst. f. Krist. u. Angew. Min., LMU-M iinchen Theresienstraé1,80333Miinchen Germary

2 |nst. f. Werkstof-ForschungPLR, Linder Hohe,51147Ko6In, Germary

3 PSI,SINQ, 5232Villigen, Switzerland

4LL, 38042GrenobleCede, France

5 BENSC,HMI, Glienicker Stra3e100,14109Berlin, Germary

5 HASYLAB, DESY, NotkestraRé8, 22603Hamhurg, Germary

Neutron-andsupplementary-ray diffraction studieswerecarriedouton pureandCr-doped3:2-mullite (Al 4425 Sia— 24, O10— , With x=0.25)upto

the decompositioiemperatureMain aim of thework wasa detailedinvestigationof the thermalexpansionandstructuralre-orderingn the high

temperatureegime of this technicallyimportantmaterial. Generallywe obsene two regimeswhich aretentatizely analysedy linear expansion
coeficients. The expansionalongb (orthorhombics.g.) is largest. Cr-mullite shavs lower expansion. Thereare only minor changesn the

structuralparameterse.g. a decreasef the occupationof the Al(2)-site above 1300K, which is more significantin Cr-mullite. The ideaof a

relationbetweerananisotropidattice expansionandan anisotropicexpansionof the basicbuilding units,i.e. AlO6-octrahedrawill bediscussed.
Theresultsgainedfrom the differentneutrondiffractometerill be compared.

A-149 Temperature dependenceof ordering in the y-phaseof Ni-basedsuperalloys

M. Prent:2, G. Krexner, F. Pettinar?, N. Clement,

! Laboratoirel éonBrillouin (CEA-CNRS),CEA Saclay 91191Gif-Sur-YvetteCede, France

% Institut fir ExperimentalphysikiJniversity of Vienna,Boltzmanngassg, A-1090Vienna,Austria

3 CEMES29rueJ. Marvig, BP 4347,31055Toulousecede 4, France

Shortrangeorder(SRO) in modelgamma-phase®f severalNi-basedsuperallgs is investigatedy elasticdiffuseneutronscatteringasa function
of temperatureThe compositionof thesingle-crystallinesamplesiasbeenmodifiedby smallamountsf additionalelementdike Mo, Re,Ruand
W in orderto studytheir influenceon SRO which is clearly dominatedby peaksof the (1 1/2 0) type. The intensityof SRO scatteringremains
nearlyunchangedip to about700° C, above this temperaturé&SRO decreasegraduallyandfinally vanishesaround100@ C. Correlationlengthsdo
not changesignificantlywith temperature.

A-150 Directcomparisonof SANSdata with SEM image analysis

V. Ryukhtint, J. Saroun,

! NuclearPhysicsinstitute,25068Rez nearPrague CzechRepublic

Ultra small-angleneutronscattering USANS) techniguepermitsto investigatearge-scalemicrostructuren the sizerangeoverlappingwith the
resolutionof SEM micrographs.In principle,imageanalysisof sectionsparallelto the scatteringplanepermitsto calculatedirectly the Fourier
imageof the slit-smearedcatteringfunctions. Resultsof both methodscanbe thencomparedlirectly usingthis Fourierimageasthe common
characteristicglescribingthe microstructure.We have testedthis techniqueon datasimulatedfor various2-phasesystemsn orderto assesshe
influenceof imageresolutionandstatisticalerrorsdueto the limited imageareaon the precisionof suchdirectcomparisonsApart of connecting
SEM andUSANS data,this techniquecan be emplaoyed to calculatethe total scatteringcross-sectionsyhich is importantparametefor correct
evaluationof dataaffectedby multiple scatteringlt is particularlyusefulfor theinvestigationof stronglyscatteringporousmaterials.

A-151 SANSCharacterisation of Pillar ed Layered Catalysts

A. De Stefanig, T. Steriotig, A. A. G. Tomlinsort, U. Keiderling,

! Instituteof MaterialsChemistry- NationalCouncil of Research

2 NCSR"Demokritos”

3 HahnMeitnerInstitut

Pillaredinter-layeredclays(PILCs)arematerialsin which aluminosilicatdayersareintercalatedvith nano-oxidepillars. Suchporoussolidshave
potentialfor mary industrialapplicationsdueto their specialsorption/catalytiqroperties.Despiteseveral studies thereis no detailedsorption
mechanisnavailable, the major reasonbeingtheir heterogeneousature. In orderto studythe structureof PILCS, SANS measurementaere
performedon a seriesof parentclaysaswell astheir alumina-pillarechomologuesThe spectreof the pillared samplesarecharacterizedby strong
peakswhich areabsenfrom the scatteringcurvesof the parentclays. Additionally, surfaceroughnesghangesreobsened afterpillaring. Based
on contrastvariation,discriminationof the differententitiesis possibleandstructuralinformationcanbe obtained.

A-152 Small-angleScattering Studiesof Carbon SorbentsPorous Structur e

E. Valiev!, S.Bogdane!, A. Pirogos!, A. Kuklin?,

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

2 JointInstituteNuclearResearchDubna,Moskow region, 141980Russia

Theresearctof a porousstructureof the carbonsorbentgCS) were performedby the methodof the smallangleneutronsscattering(SANSYhe
measurementserecarriedout ontheindustrialsorbentspreparedy traditionalmethods All investigatedsampledave similarthe SANScurves
in anintenval of scattering/ectorsq:O.OOG-f\‘1. For anexplanationof the experimentalSANS curvesa modelis suggestedhatthe CS consists
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of two groupsof carbonparticlesof the differentsizes.The smallparticleshave a sizeabout10A. They make a half of avolumepartof scattering
particlesandhave astronglyroughsurfacewith fractaldimensionDs=2.5.Theothergroupof particleshasapower distributiononthesizesN(R)~
R™", wheretheR changesbetweerRmm=25Aand Riaz =3008. The experimentalalueof then is 3.2. This groupof particleshasa volumepart
lessthan1%. Using our modelwe could satisactorily explain the experimentalSANS datafor the differentCS. The work is executedat support
RFBR(grant01-02-96412).

A-153 Structur e Evolution and Formation of Pre-meltedStatein NaNO, Confined within PorousGlass

I. Golosarsky®, A. Fokin?, Yu. Kumzera?, A. Kurbalov', A. Naberezhne?, S.Vakhrushe?,

! PNPI,188350,Gatchinaleningraddistr., Russia

2 |offe Phys.-Ech.Institute,26 Politechnicheskayd,94021,St.-Petersbrg, Russia

The resultsof neutrondiffraction study of NaNO, embeddedn porousglassare presented.It is shavn, that NaNO, forms comple« dendrite
clustersinsideglass. The detailsof the structureincluding the anisotropicthermalparametersre determinedoth belov andabove ferroelectric
phasetransitiontemperatureTc. It is demonstratedhat gronvth of dielectric permittivity could be attributed to the giantincreaseof thermal
displacementand possibleformation of "pre-meltedstate”. On cooling ferroelectricphasetransitionsuppressethis "looseness’andbelov Tc

normalferroelectricphaseexists with structurenearlyidenticalto thebulk NaNO,. Thework wassupportedy the RFBR (grants01-02-17739),
the RussiarProgranm’Neutron Researchesf Solids”.

A-154 SANSinvestigationon pore surfacerougheningin rocks

D. Sert, S.Mazumdet, S. Tarafdaf,

! S.S.PD, B.A.R.C,Mumbai-85,India

2 C.M.PR.C,PD, Jadapur University, Calcutta-32|ndia

Pore-matrixinterface and pore morphologyin somemetamorphosedsandstonesind igneousrocks have beeninvestigatedn length scalesof
20-1000nm by small-angleneutronscattering{ SANS) to revealthe fractal natureof the interface. Multiple scatteringeffectsin thesespecimens
hasalsobeenlookedinto. Fractaldimensionof sandstoneandmetamorphosetbckshasbeenestimatedo be 2.8 but thatfor igneousrockshas
beenfoundto be 2.3. Attempthasbeenmadeto explain the fractal natureof the formerrockswith a computersimulationmodelbasedon their
formation mechanisms SANS dataindicatethe existenceof the uppercut-off of fractal for igneousrocks and sandstonebut no unambiguous
cut-off hasbeenobsened metamorphoserbcksin theaccessibléengthscale.

A-155 Small angleneutron scattering investigationof microporosity in marbles

R.Coppolad, A. Lapp?, M. Magnant, M. Valli®,

! ENEA-CasacciaFIS, CP2400,00100Roma- |

2 CEA-SaclayLaboratoirel&onBrillouin (CEA-CNRS),91191Gif-sur-Yvette- France

3 ENEA-BolognaFIS,V. Don Fiammelli2, 40138Bologna- Italy

Small-angleneutronscattering( SANS) measurementsave beencarriedout on differentmarbleandlimestonesamplespf relevanceto cultural

heritagesafguard, to investigatethe microporedistribution in the sizerangebetweenl and 100 nm. Differentvarietiesof marblehave been
studiedusinga CaC O3 singlecrystal,pore-free asreference A seriesof red scaglialimestonesampleshasalsobeenstudiedobtainingfor this

materialwell reproductibleresults.Namelyidentical SANS cross-sectioarefoundfor speciemengssuedrom a modernquarryandfor samples
issuedfrom an historicalbuilding. Furthermorethe microporevolumedistribution functions,obtainedby transformatiorof the SANS data,are
in accordancavith the porosimetryresultfor poresizeslargerthan50 nm approximately SANS measurementsarriedout to try anddistinguish
closeandopenmicroporosityarealsoreported.

A-156 Layeredstructural determination of ternary systemsbasedon clays: precursorsin the synthesisof mesopooussolids

M. Naranjd, M. D. Alba', A. |. Becerrd, M. A. Castrd, A. C. Perdighn',

! |nstituto Cienciadelos Materialesde Sevilla

A neutrondiffractionstudywascarriedoutin D16 StationatILL, with theatwofold purposeia)to evaluatethequality of two differentmacroscopic
vermiculitesto be emplo/ed asreferencematerialsin the basicstudy of the arrangemenof organicmoleculesn their interlayerspaceand(b) to
analysethe level of contrastincorporatedn the target systemgcomposedf the silicate, a surfactantcomponentinda swelling agent). For the
(a) purposewe have choserntwo well-characterisechacroscopivermiculites Eucate andSantaOlalla, andthey have beenintercalatedwith fully
deuteratediodegltrimethylammonium Theneutrondiffractionpatternof bothsystemshav thatthereis alargenumberof (00I) diffractionbasal
reflexions. However, a moreorderedorganic/silicatenesophasés formedwith vermiculitefrom SantaOlalla, a more preciseneutronscattering
profile alongthe c-axisbeingobtained.Regardingthe (b) objective, the studyof the influenceof the organicswellingagenthasbeencarriedout
in themostorderedorganic/silicasystem.The effect of absorbinghreedifferentalkaneswith lengthchainfrom C8to C12 canbe summarizeds
following: They actasswellingagentsaandthe basalspacingincreasedip to ca. 40 A. The basalspaceremainsalmostconstantandthe seriesof
basalreflectionsexhibit similar profilesfor all the systems.

A-157 Small Angle Neutron Scattering (SANS) obsewation of channelsin nuclear membranes

G. Pepyt, A. Kuklin?, A. Apel?,

! Laboratoirel &onBrillouin, CEA Saclay 91191Gif surYvetteCEDEX, France

? JINR, 141980Dubna,Russia

Nuclearmembranesrethin polymerfoils (typically 10m thick) irradiatedby heary ions which createdefectslocatedalongthe ions trajectory
thetrack. It is possibleto openrathermonodispersehannelsy chemicaletching(0.25N NaOH at 80*C for PolyEthylene€rephtalate) SANS
experimentshave beenperformedin LLB (PAXE) andILL (D11)onPETmembranegreparedn theFLNR (JINR, Dubna),andlaterin GANIL.
Previously only a Gaussianapproximationwas used[1,2] for the datatreatment. A new experimentalprotocol allows to obtain more fully
interpretablespectra.For the biggestchannelsve could obsere the oscillationsof the Bessefunction (radial partof a cylinder form factor). The
rotationof the samplearounda vertical axis provides 3 dimensionainformationaboutthe channelshape.[1] R. Spohr NuclearInstrumentand
methods,173(1980)229-236[2] D. Albrechtthesis,(1983),GSlreport83-13,DarmstadtGermary
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A-158 Small Angle Neutron Scattering (SANS)obsewation of channelsporoussilicon

G.Pepy', G.Kadaf, E. Vazsori?,

! LaboratoireleonBrillouin, CEA Saclay91191Gif surYvetteCEDEX, France

2 MTA, POB49, H1525BudapestHungary

When electrochemicallyetchedin HF, silicon wafersdevelop a porouslayer. The geometryof this layer is strongly dependentponthe initial
dopingof thesilicon. Thereexist acritical dopingwhenthe porositychangedrom anamorphougo anorganisedstatewith parallelchannels.While
electronmicroscopy cangive only alocal pictureof thechannekhape SANS providesoverallinformationaboutchannelshape.Earlgxperiments
attheBudapesteactorallowedto determineaveragechannediameterandshavedthatthediametedispersiorfollows a Schultz-Zimmlaw [1,2].
The channelsxhibit a very large aspectatio which makestheir studydifficult; for a recentexperimentperformedon D11, atthelLL, we useda
new specificexperimentalprotocol,including the rotationof the samplearoundan axis orthogonalo the neutronbeam which allows to obtain3
dimensionainformationaboutthe channelshape.Previous experimentshad shavn thatthe dopingrangewherethe porosity changetakesplace
is very narrav. We shall presenta nev modelfor the channeldiametey crosssectionandoverall 3D shape.[1] G. Kadar G. Kali, Cs. Ducso,E.
Vazsowi: Smallangleneutronscatteringn poroussilicon, PhysicaB, 1997,Vols. 234-236,pp. 1014-10152] G. Kadar, E. Vazsowyi, S.Borbely,
G. Kali: Smallangleneutronscatteringn P+dopedporoussilicon, J. PorousMaterials,2000,Vol. 7, pp. 331-334

A-159 SANSinvestigationof nitr ogensorption in mesopobussilica

B. Smarsly, M. Antonietti', E. Hoinkis?,

! Max-Planck-Instituteof ColloidsandInterfaces,PotsdanGermary

2 Hahn-Meitnetinstitute,Berlin, Germary

The mechanism®f nitrogensorptionin mesoporousilica with pore sizesbetween5.5 and 10 nm were investigatedoy small-angleneutron
scattering([SANS). Using contrastmatchingconditionsfor silicaandcondenseaitrogen,SANS curveswererecordedat 77 K at variousrelative
pressuresThe experimentoffers the uniqgueopportunityto studyporestructuresaandsorptionmechanismén onesingleexperiment.Using novel
suitableevaluationmethodsthe changesn the SANS patternswerequantitatvely relatedto differentsorptionmechanismsyhich werefoundto
bemicropore(2nm)filling, nitrogenlayerformationandmesoporeondensationln particular anunambiguougroof anda quantificationof this
additionalmicroporositywasobtainedfor thefirst time.

A-160 Optical data storagematerial Sro.¢1Bag.39Nb2Os: A singlecrystal neutron diffraction study.

D. Schaniel, J. Schefet, V. PetriceR, T. Woike?,

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

% Instituteof Physics Academyof SciencesCR-16253PragueCzechRepublic

3 Institut fur Mineralogie,University of Cologne D-50674K6In, Germary

Sr,Bai—Nb2Og, SBN,0 < = < 1, is a very attractve materialfor technologicalapplicationsand basicresearchbecauseof its outstanding
electroopticandphotorefractre properties.The spacegroupof SBN in the ferroelectricphasds P4bmwith a positionalmodulationof the NbOg
- octahedrandanoccupationamodulationof the Sr/Baatoms.Theideal structure(A1)2(A2)4(C)a(B1)2(B2)s O30 is notfully occupied.Five Ba
andSr atomsaredistributedover six sites,wherebythe (A1), positionis only occupiedby Sr, on (A2)4 SrandBa arepresentthe (C)s position
is emptyandthe (B1),, (B2)s positionsareoccupiedby the Nb atoms.We performedneutrondiffraction experimentson TriCS at SINQ in order
to explain theinfluenceof the positionalmodulationof the oxygen-octahedran the modulationin the Sr/Baoccupationin the congruenimelting
compositionSry.61 Bap.39Nb2 O by detectinghe mainandsatellitereflexesof thefirst order

A-161 Neutronand X-ray powder diffraction investigatedof the new compoundBisz s3Li.29Nb2Og

S.G. Vasilosskil, A. I. Beskrarni!, L. S.Smirno/t, A. M. Balagura*, M Sarrior?, L Mestreg, M Herriag,

! JointInstitutefor NuclearResearch]141980Dubna,Russia

2 University of Barcelonap8028BarcelonaSpain

New compoundwas synthesizedwith a purposeof searchof materialswith high ionic conductvity. The crystalstructureis definedusingboth
x-ray andneutrondiffraction data. The structureof Bis. 53Li0.290Nb2Og is orthorhombicwith sp. gr. Cmc2landthe parametersf anelementary
cella=24,8494, b=5.453A, c=5.462A(x-ray datawereindexedin tetragonakp. gr. 14/mmm,a=b=3,857A, c=24,8494) at T=290K. Compound
wasinvestigatedn a wide temperatureangefrom 10 up to 870 K. Structuralphasetransitionsin this areaof temperaturess not founded. The
Ritveld refinementwascarriedout at 10 and290K. Undertwo temperaturesoordinateof atomsandthermalfactorin isotropicapproachwere
determinedTheanalysisof thereceveddatawith usebondvalencecalculationis carriedout.

A-162 Neutron Diffraction Study of Structural Transformations in Ternary Mercury Chalcogenidesat High Pressue

D. P. Kozlenlo!, V. I. Voronir?, V. P. Glazkov®, B. N. Savenko!, V. V. Shchennikv?,

! FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

2 Institutefor Metal Physics,UraBranchof RAS, 620219 Ekaterinturg, Russia

3RRC

Structureof ternarymercurychalcogenideblgSe — . S, (x=0.3,0.5,0.7)andHgTe; -, S, (x=0.15)hasbeenstudiedby meanf neutrondiffraction

at pressuresip to 4 GPausingsapphirearvil high pressurecell equipment A phasetransitionfrom the cubic zinc blendephaseto the hexagonal

cinnabarphasewasobsened in both systemsat P~0.6 GPa and 1.5 GPa, respectrely. Lattice parametersnd positionalparametersf Hg and

Se/Te/Satomsasfunctionsof pressuraveredetermined The differencesdetweercinnabamphase®f HgSe — S, andHgTe: —, S, arediscussed.
Thework wassupportedby RFBR,grant00-02-17199.

A-163 The Structur e of 6-line Ferrih ydrite

E.Janseh, A. Kyek?, W. Sctafert, U. Schwertmant,

! Mineralogisch-Petrologischésstitut, Universitit Bonn, Forschungszentrumdlich, 52425Julich, Germary

% SilberneFischGassel 3, 93047Regenshirg, Germary

3 Lehrstuhlfir BodenkundeTechnischeniversitat Miinchen

A sampleof 6-line nanocrystallinderrihydrite (bulk formula: 5,Fe O3 x H>O) obtainedby 12 minuteshydrolysisof Fe(lll) nitrate at a temper
atureof 75, C wasinvestigatedoy neutrondiffractionat 5,K, 293,K and343,K. In comparisorto the typical 6-line X-ray diffractogramneutron
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diffraction shavs a muchmoredetailedpattern. Basingon earlierdiscussednodelsthe structureof ferrinydrite cannow be givenasa sumof a
defect-fregphaseanda defective phase 6-line ferrihydriteis antiferromagnetialreadyatambientemperaturewith aspinsequencef + — —, +
attheiron sitesandamomentof 3.2, /,Feat5,K.

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

W. Schafer, A. Kirfel !,

1 Mineralogisch-Petrologischésstitut, Universitit Bonn, PoppelsdorfeSchloss53115Bonn

Thetemperaturdehaiour of cuprite,Cu, O, wasinvestigatedrom 8 K to 530K by theanalysisof about100neutrondiffractionpatternscollected
in stepsof abouts K. Cu, O crystallizesn ararecubicstructurg SGPn3m)representing framewvork of cornersharingOCuq tetrahedraAccording
to Rietveld refinementghe unit cell volumerevealsa minimumaround270K andincreasesowardsbothlow andhigh temperaturesThe linear
thermalexpansioncoeficientsfrom 8 K to 270K and270K to 530K areapproximately—1.7 x 1075 K~! and5.5 x 107% K™ !, respectiely.

Obsenationsof significantamountsof non-Braggscatteringon Cu-reflectionsndicatethe existenceof trans\ersalvibrationalmodeswhich are
assumedo causethe negative thermalexpansion.Theisotropicthermaldisplacemenparametersf both CuandO increasecontinuouslyfrom 8

K to 530K. The neutronresultsarediscussedn the context with previousfindingsby otherexperimentattechniqueg1]. [1] M. Ivandaetal., J.
RamanSpectrosc28(1997)487.

A-165 Neutron Diffraction Study of Bi;2 MOz Single Crystals with Sillenite Structur e, (M = Si, Sig.995MnN ¢.005, Bio.53Mng.47)
S.Neo/!, V. Marinova?, M. Reehuié, R. Sonntag,

! Institutefor NuclearResearctandNuclearEneny, 1784Sofia,Bulgaria

% CentralLaboratoryOSPI,1113Sofia,Bulgaria

3 Hahn-Meitnefinstitut, D-14109Berlin, Germary

Seriesf Bi12 M Oy singlecrystalsweresynthesizedby the ChochralskandTSSGmethods Theisomorphisnof all studiedcompositionsvases-
tablishedby neutrondiffraction: the compoundsrystallizewith the cubicsillenitetype structure(spacegroupI23,Z=2),a=10.104, 10.10Rand
10.153(1)‘if0r M = Si, Sip.995Mng 005 andBig.53Mng_47, respectiely. The BiO,, polyhedroncanbedescribedasa distortedoctahedromwith one
axial positionoccupiedby thefree 6 electronpair of Bi®*. In Si-containingcrystalsthe tetrahedraposition(2a)is fully populatedoy Si**. In
the synthesizedhew compoundBi;2(Mn; — . Bi,)O20, Bi andMn atomsstatisticallyoccupy (2a) sites. The Mn-containingsamplesverefoundto
be oxygendeficient.

A-166 Crystallization Behaviour of Bulk Metallic Alloys by IN-SITU Neutron Diffraction
J.L. Soubgroux!, N. Claret,

! Laboratoirede Cristallographi¢ CRETA, 25 avenuedesMartyrs,38042GRENOBLE Cede, FRANCE

We have performedn-situ neutrondiffraction crystallizationexperimentson ZrTiCuNiAl, ZrTiCuNiBe, PdNiCuPalloys andwe have lookedinto
detailsto the first phasesappearingat crystallization. We have comparedhe obsered transitiontemperatureso the first DSC crystallization
peaks For severalcompoundshefirst phaseappearings anicosahedraphasemeaninghatin theglassystatethe shortrangeorderingmustbe of
icosahedratype. In the systemZrTiCuNiAl, the compositionrangefor which theicosahedrabrderappearss smallerthanthe compositiorrange
for which abulk glassyalloy is producedptherfirst crystallizationphaseslike Zr,Ni, arealsoformed. In the systemZrTiCuNiBe, anicosahedral
phaseis formedfor the Vitr4 composition but is not obvious for the Vitrl composition.The experimentson the PANiCuPsystemdoesnot shaw
ary intermediatecrystallization.

A-167 Neutron Scattering Studiesof Functional Carbon Materials

S.M. Mamurt, M. Herstedt, K. Oikawa', T. Gustafssoh, T. Otomd', T. Kamiyama, H. Sakaeb®, K. Edstm?,

1 IMSS,KENS, KEK, 305 TsukubaJapan

2 UppsalaUniversity, 75121UppsalaSweden

3 OsakaNationalResearclinstitute, 563 OsakaJapan

High-resolutionneutronpowder diffraction and small angleneutronscattering(SANS) experimentswere carriedout on threedifferentcarbons
by TOF methodusingpulsedspallationneutronsourceat KENS, KEK, Japan.Materialsselectedn the basisof their performancessanodein

secondaryithium ion batteriesvere Swedishnaturalgraphite, mesocarbonmicro beadgMCMB) andcarbonfiber. SANSresultsconfirmedthe
existenceof nanoporesn carbonfiber, which is the origin of high capacityof hardcarbons.MCMB shaved differencein the low Q region of

the scatteringcurve that may arisefrom the turbostraticdisorder The hexagonal(AB) andrhombohedra(ABC) phaseinformationin graphitic
structuresverealsorevealedfrom neutrondiffractionresults.All theseresultsarediscussedo explain their electrochemicaberformances.

A-168 Neutron and X-Ray Study of stoichiometric and dopedLiNbO 3:Zn¢.os

S.Sulyana?, B. Maximov!, T. Volk!, H. Boyser?, J. Schneidet, N. Rubining, Th. Hansefi,

! Instituteof CrystalographyRAS, Moscaw, Russia

2 Institut fur Kristallographieder Universitat Miinchen Germary

3 Moscav StateUniversity Moscaw, Russia

4 Institut Laue-Langein, Grenoble France

LiNbO3 (LN) crystalspossessiseful optical propertieswhich are strongly dependenbn both the crystal stoichiometryand contentof dopants
suchasMg?t, zn?t, In®t, S&t. Suchelementddrasticallyreducephotorefractiorat a suficiently high "threshold” concentration This value
is for Zn in therangeof 6-7 at.% andwassupposedo be connectedvith the changeof the dopantatomlocalizationin the lattice. We reportthe
resultsof a singlecrystalneutron(D9, ILL) andX-ray (Moscav) studyof stoichiometricanddoped(with 8.2 at.%Zn) LiNbO3 at T= 78 K and
300K andalsoa"multi-pattern” powvderneutron(D2B, ILL) andX-ray (STOE, Univ. MuenchenRietveld refinemenbf the crystalstructureand
electrondensity LN singlecrystalsarevery perfectandextinction problemsarediscussed.
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A-169 Structural study of the LaNi4.sGep.4-D2 systemusing neutron diffraction

J.-M. Joubert, M. Latroché, R. C. Bowman,Jr?, A. Percheron-Gegar,

! Laboratoirede Chimie MétallugiquedesTerresRares2-8 rue H. Dunant,94320Thiais Cede, France

2 JetPropulsiorLaboratory Californialnstitutefor TechnologyPasadenaCA 91109,USA

Intermetalliccompoundsghatreversibly storehydrogengasat room temperatur@nd pressureare usedin numerousdevicesincluding hydrogen
gasstorageunits, hydrogenpurification and heat-pumpsystems. LaNis.sM, (M=Sn, Ge), substitutionalderivatives of LaNis, are beingused
in sorptioncryocoolersfor applicationsin space[1]. This study dealswith the structuralcharacterisatiomf LaNis.¢Gey.4 and of its hydride
(deuteride)ncludingthe hydrogeninsertionsitesin the metallicmatrix andtheir occupanciesResultsarecomparedo propertieof Snsubstituted
phases[1] L.A. Wade,etal., Adv. CryogenicEngineering45 (2000)553.

A-170 Crystal Structur e and Spiral Magnetic Ordering of BiFeOs Dopedwith Manganese

I. Sosnavskal, W. Schiafer’, W. Kockelmanri>®, B. Barbie?, K.A. Andersef, 1.O. Troyanchuk,

! Warsav University, Poland

2 BonnUniversity Germary

3 SIS Facility, Chilton, United Kingdom

4 Academyof SciencesMinsk, Belarus

BiFeO; belongsto the classof the so-calledferroelectric-magnetsxhibiting both electric- dipole (T, = 1118 K) andspiralmagneticordering
(T'~v = 653K)[1]. We reporton change®n the crystalandmagneticstructureof BiFeOs; with Mn dopingfor samplesBiMn, Fei_,03 (X =0,
0.1, 0.2) asanalysedrom constantwavelengthandtime-of-flight neutronpowder diffraction. With increasingvin concentratiorthe periodicity
of the magneticspiral increasesvhereashe averagemagneticmomentandthe orderingtemperaturaecrease The Mn dopingleadsto a non-
Brillouin-type behaiour of magnetisation[1]. Sosnavskal., Peterlin-NeumaieT., SteicheleE., J. PhysC, 115(1982)4835.

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

N. Zotov?, I. Bones?, R. Vassilea?, W. Kockelmanri 2,

! Mineralogisch-Petrologischésstitut, D-53115Bonn, Germary

% Geologicallnstitute,BulgarianAcademyof SciencesSofial113,Bulgaria

3 ISIS, Chilton, Didcot, 0X11 0QX, UK

livaite, Ca(Fét,FeT),Fet(Si,O;)O(0OH), is a mixedvalenceiron silicate. Mn is a commoncomponenbf naturalilv aitessubstitutingmainly
for Fe. In all ilvaitesstudiedup to now the MnO contentis lessthan10 wt%. Recentlyilvaiteswith 13.5-13.8nvt% MnO wereestablishedn the
Madanore district, Bulgaria. Povder neutrondiffraction studyon the TOF diffractometelROTAX at SIS wasperformedto determinghe Fe/Mn
distribution. The structurerefinementsn spacegroupP 2;/a (a = 13.0246(8),&, b= 8.8511(5),5\, c= 5.8485(3),5\, B =90.15(1)degree)shav
thatMn substitutegor Fe only in the M2 octahedrakite (occupang= 0.510(3)). Orthorhombicsymmetryof the unit cell canberuled out. The
Mn occupang of the Casiteis 0.105(3). The orderparameteR, determinedrom the refinedbondlengths,is equal0.66(34). The relationship
betweerQ andg is discussed.

A-172 Neutron Powder Diffraction Study of LaONO3

O. Antsort, J. Holsa>?, M. Lastusaafi*, E. Sailynoje®, N. H. Andersen,

! VTT ChemicalTechnologyP.0.Box1404,FIN-02044VTT, Finland

% Laboratoirede Chimie Appliquéede'Etat Solide,UMR 7574CNRS,ENSCRF-75231Paris05, France

3 University of Turku, Departmenbf Chemistry FIN-20014Turku, Finland

4 GraduateSchoolof MaterialsResearchTurku, Finland

% RisgNationalLaboratory P.O. 49, DK-4000 Roskilde,Denmark

Thecrystalstructureof lanthanumoxynitrate LaONGs, hasbeenreportedastetragonalvith Cy4,, asthelanthanumrsite symmetry[1]. Analysesof
theluminescencspectraof LaONO;:EW®t andGdONGs:EW®T [2] have provedthatthe EW* site symmetrycanbe no higherthanCs,, possibly
dueto differentorientationsof nitrategroups. The neutronpowder diffraction studywascarriedout to give moredetailedstructuralinformation.
Theresultssuggesthatthestructuresolutionfrom X-ray diffractiondatais only anapproximatiorof theactualone.[1] GobichonA.-E., Auffredic,
J.-R, andLougr, D., Solid Statelonics 93 (1997)51. [2] Hols4,J.,Kestila, E.,andKarppinenM., Z. Phys.Chem.187(1994)61.

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

Z. Somogyari', K. Krezhos?, Gy. Mésarog, E. Svab', . Sap®, I. Nedlov?,

! Researclhinstitutefor Solid StatePhysicsandOptics,H-1525BudapestPOB 49, Hungary

2 Institutefor NuclearResearctandNuclearEnegy, BU-1784Sofia,Bulgaria

3 ChemicalResearciCenter H-1525BudapestPOB 17, Hungary

4 Instituteof Electronics BU-1784Sofia,Bulgaria

Maghemite(y-Fe; Os) is adeficientinversespinelof currentinterestfor magnetiaecordingmediapreparationCommonview is with alongrange
orderingof the vacancien the octahedrakites,which lowersthe symmetryfrom Fd3m down to P4332. We studieda nanocrystallinesample
with needleshapedyrainsfocusingourinterestonthedistribution of vacancieandshapeeffects. Both neutronandX-ray diffractionmeasurements
shavedthepresenc®f superstructurpeaksthewholepatternwasindexedin P4,2;2. Thestructuralparametersveredeterminedrom Rietveld
refinementwhile the examinationof the diffusescatteringyieldeddetailsof thelocal structureandshortrangeordering.

A-174 Neutron diffraction study of the structure TiC,OyN,

M. Tashmete', V. Em', C. H. Le€’, H.S.Shin?, Y. N. Cho?, J.S. Le€’,

! Instituteof NuclearPhysicsof Academyof Science®f Uzbekistany02132Tashlent,Ulugbek,Uzbekistan

2 KoreaAtomic Enegy Researclinstitute,PO.Box 105, Yusong,Taejon305-600,Korea

Thecrystalstructureof TiC,OyN. (x+y+z = 0.67-0.68have beeninvestigatedy high resolutionneutrondiffractionmethod.Initial sampleshad
NaCl-type(sp.grtFm3m)crystalstructure. The lattice parametedecreasedavith increaseof the nitrogencontent. The shapeof reflectionsof 00I
typedid notchangedafterannealingat 1000K-890K(120hours).Splitting anddistortionof the structureandsuperstructurpeaksdecreasedith
increasef thenitrogencontent.It is shavn thatthetrigonalorderedstructure(spacegroupR3m; P3,21) of Ti» C typewasformedafterannealing.
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Cubic orderedstructureappropriateo Fd3mspacegroupwasobsered at TiCo.31Oo.08No.29 . Annealat 1100K hasresultedin disorderingof
structure(sp.grFm3m).

A-175 Neutron Scattering Investigationof Lead-PotassiumEutectic Alloy

N. M. Blagoveshchenski, Yu. V. Lisichkin?, A. G. Novikov!, V. V. Savostirt, A. L. Shimkevich!,

! stateScientificCenter- Institutefor PhysicsandPawver Engineering2490330bninsk,Russia

2 Instituteof Atomic Paver Engineering 2490390bninsk,Russia

Binary Pb-K systemis a matterof multiple microscopidnvestigationgseee.g. [1]). A singularinterestto this systemresultsfrom Zintl clusters
which existin liquid Pb-K (> 25 at.%)alloy asaform of quasi-moleculagroups(Phy)~* (KT 4), with thetetrahedrapackingof atoms.However,

thereare no dataon thatfor Pb-K alloys with potassiunconcentratiolower than 25 at.%. We have investigatediquid leadandPb-K (9 at.%)
eutecticalloy by neutrondiffraction andinelasticneutronscatteringat 630and870K to obtaininformationof its atomicstructureandmicrody-
namics. It is foundthatthe Zintl pre-peakin staticstructurefactoris absentfor the Pb-K (9 at.%) eutecticalloy, thatis the clusterisatiorof this
systemis absent[1] H.T.J.Reijers,W. vanderLugt, C. vanDijk, M-L. Saboungi,J. Phys.:CondensMatter1 (1989)5229.

A-176 Phasestability of layered manganatesCaz—,La,Mn ;07

V. Siruguri', R. Ganguly, P. S.R. Krishna, S.K. Paranjpé, |. K. Gopalakrishnah J.V. Yakhm?,

! JUC-DAEF, R-5 Shed BARC CampusMumbai- 400085, India

> BARC, Mumbai- 400085, India

Neutrondiffractionstudieshave beencarriedout to studythe solubility of Lanthanunin the parentcompoundCas Mn» O7 andthe stability of the
layeredSrsTi2O7 structurein samplesf nominalcompositionCas—, La, Mn2O7, prepareddy solid-statereactionroute. Theresultsof these
studiesshaw thatsinglephasdayeredcompoundsorm only in theconcentratiomange0 < z < 0.4. The(La, Ca) MnOs phasestartsappearing
atx=0.4. At x=1.2,they becomemajority phasewith CaOandthe layeredphasebeingminority phases.Our neutrondiffraction resultsclearly
disprove earlierreportsthatthe layeredphaseis formedover the entire concentratiorrange,x andconfirm our earlier XRD results. Our studies
alsodemonstrat¢hatneutrondiffractiontechniquds necessarjor anunambiguoustructuralcharacterizationf the layeredmanganates.

A-177 Temperature Dependenceof Lattice Parametersin n and p Type CdTe by Neutron Scattering

V. Corrggidor!, D. Martiny Marerd, M. Fiederlé, E. Dieguez,

! Dpto. Fisicade Materiales UniversidadAutnomade Madrid, 28049Madrid, Spain

2 |SIS Facility, RutherfordAppletonLaboratory Oxfordshire,0X11 0SJ,United Kingdom

3 Kristallgraphischesnstitut, Universit Freiturg, D-79104 Freiturg, Germary

Singlecrystalneutronscatteringstudiesof n andp type CdTe have beenperformedusingthetime of flight high-resolutiordiffractometeOSIRIS.
Theintegratedintensitiesandlattice parametersf four (hhh) Braggreflectionsweredeterminedasa function of temperaturdetweer? and250K
andanalysedvith a Debyemodel.Distinctive featuresarefound accordingto the acceptoior donorcharacteof the crystal.

A-178 exsitu Structur e Changesin Lithium ManganeseSpinel after High Temperature Storage

T. Kamiyamd, H. KobayasHi, R. Kannc, K. Oikawa!, T. Matsumurd, S. Torii!, T. Sakaf,

! High Enegy AcceleratoResearclOrganization

% OsakaNationalResearclinstitute

3 Tokyo Insititute of Technology

Ex situ neutronpowder diffractionmethodhasbeenappliedsystematicallyo studythe changeof thecrystalstructuren lithium manganesspinels
in electrochemicatells. Li1+,Mn2_,O4_5 (x = 0.0- 0.1) after several storagetemperaturesvereinvestigatedy the Rietveld analysisof high
resolutionneutronpowder diffraction data. With increasingemperaturef storagein an electrolytesolution,oxygensite wasfoundto be more
deficient. In chemicallyLi-deintercalated.i.o3Mn1.9704, Which wasusedasa modelsystemfor studyingthe stability of chaged stateswith
differentchage depths,phaseseparatiordueto variationof Li occupang in the structureproceededn slightly de-intercalatedpinelsafter the
storageat 80°C.

A-179 MechanochemicalTreatmentof a-Fe; O3 - Micr ostructural Analysis

M. Hofmanrt'2, S. Campbelft, W. Kaczmarek, S. Welzef,

! RutherfordAppletonLaboratory ISIS, Chilton, UK

2 HMI, BENSC,Berlin, Germary

3 Schoolof PhysicsUniversity College, ADFA, UNSW, CanberraAustralia

4 The AustralianNationalUniversity, CanberraAustralia

The effects of milling haematite a-Fe;Os, undera variety of ervironmentsand milling conditionshave beeninvestigatedby several groups
recently Of particularinterestis the transformatiorof a-Fe; O3 to defectmagnetite Fe;-vO4, on wet-milling haematitein vacuumunderlow
enegy conditions. Our aim is to clarify the extentto which the intermediatephasemaghemite;y-Fe; O3, influencesthe transformatiorandthe
resultantmilled products.We have milled a-Fe; O3 for 72 h and144 h andinvestigatedhe productsby in situ neutrondiffraction measurements
upto ~ 70C0°C. Thefractionsof Fe;-vO4 andotheroxide phasehave beendeterminedy Rietveld refinement Our findingsagreewith chemical
analysisfor theFe?* presenin the milled products.

A-180 Neutron Diffraction Study of the Crystal Structur e and Dissolved Oxygen Content of Yttria-Sinter ed Aluminum Nitride

M. Zarinejad, R. P. Hammond, J.Root, R. A. L. Drew!,

! Departmenbf Metallumical EngineeringMcGill University, 3610University St., Montreal,QC, CanadaH3A 2B2

2 NationalResearctCouncilof CanadaChalk River, ON, CanadaK0J 1J0

Oxygenimpurity andits relateddefectsarethoughtto bethemostinfluentialfactorsin controllingthethermalconductvity of AIN. It isthoughtthat
the defectpopulationwithin the crystalstructureof this materialis influencedby oxygenincorporationinto the latticeandasa result,the phonon
conductvity, which dictatesthe heattransferpropertiesof AIN, is affected. Neutrondiffractometrywasusedto determinethe dissolved oxygen
contentand crystal structurechangef AIN. The diffraction datawereanalyzedthroughRietveld refinemenimethod. The lattice parameters



Material Sciencd 75

andc, Debye-Waller factors relative microstrainand,mostimportantly accommodatiositesandatomicpercentagef oxygenimpurity atomsin
the lattice were determined.The rangeof oxygendeterminedhroughthis methoddecreasefrom 0.59(5)at.%for the as-receied materialto as
low as0.20(3)at.%for the sinteredspecimensThe oxygenwasaccommodatedoth substitutionallywith a saturatiorlimit of 0.39(4)at.%.and
interstitially. TheresultingRietveld modelswereusedto explain therelationshipdbetweerthe crystalstructurechangegsuchasunit cell volume,
c/aratioandDebye-Wller factorsvariation)andtheremoval of oxygenfrom AIN structure.

A-181 Neutron diffraction investigationof texture and elasticanisotropy of the olivine xenolithes

D. E. Bourilitchev®, T. I. Ivankind, K. Klima?, T. Locajicek, A. N. Nikitin', Z. Prog,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch141980Dubna,Russia

2 |nstituteof Rock Structureand MechanicsAcademyof Sciences18209PragueB, CzechRepublic

To interpretthe seismicanisotroy andto studydeformationprocesse the Earth’s uppermantletexture investigationsof rocksarenecessary
Sinceolivine is the mostwidespreadock forming mineral,olivine xenolithesfrom variousEuroperegionswerecollected.Olivine textureswere
measuredy the SKAT neutrontexture diffractometerat the reactorIBR-2 (Dubna,Russia). Both the experimentaland texture-denved spatial
P-wave distributionswerecomparedThe preferredorientationof olivine grainsmainly controlsthe elasticpropertiesat high confiningpressures.
Thereconstructiorof therock deformationtensorwascarriedout. The p-T conditionsof texture forming processvereestimated.

A-182 Relating damagein an A359/SiCcompositeto creepstrain and temperature using neutron diffraction

A. Madgwick!, P. J. Withers, T. Mori?,

! ManchesteMaterialsScienceCentre Gros\enorStreetManchestgiM1 7HS, United Kingdom

Time of flight and fixed enegy neutrondiffraction is usedto measurdattice strainin the matrix and reinforcementphasesf an aluminium
A359/SiC compositeduring creepand during subsequentoom temperaturemechanicaltests. The stressexponentfor creeprate is about3
whendeterminedrom the stressin the Al matrix phasemeasuredy neutrondiffraction. This is opposedo about8 whendeterminedrom the
macroscopi@ppliedstress.This discrepang is relatedto the evolution of damageduring creep.Roomtemperaturanechanicatestsareusedto
quantifydamagedy relatingthe elasticstrainin eachphaseto macroscopienodulusmeasurementslhe degreeof damagés relatedto the creep
strain,load andtemperaturef prior creep.A micromechanicahnalysisof compositeelasticityandthekineticsof creepis introducedandfound
to give goodagreementvith experiment.Macroscopiccreepdataandmodulusmeasurementarefoundto be consistentwith neutrondiffraction
results.

A-183 Neutron texture study of natural gneissmylonites affectedby two phasesof deformation
J.Pleuget, E. Janseh, W. Schaefet, N. Oesterling, N. Froitzheint,

! Geologicallnstitute,University of Bonn,53115Bonn,Germary

2 Mineralogical-Petrologicahstitute, University of Bonn,53115Bonn, Germary

3 Geologicallnstitute,University of Basel,4056Basel,Switzerland

Threesamplef ductilely deformedgneissfrom the PenninicnappeqAdula-Tambo,SwissAlps) were studiedusingthe texture diffractometer
SV7-b at the Forschungszentrurdiilich. Polefigure dataprocessingyielded completetexturesfor several constituentmineral phaseqquartz,
chlorite,mica). In combinationwith opticalcrystallographi@rientationanlysis,imageanalysisof grainboundariesandgeologicalffield work, this

allowedto separatewo stagef deformationof the samplesvhich occurredunderdifferenttemperatureonditionsandin a differentkinematic
framework, giving importantinformationon deep-seatetéctonicprocessesduringthe formationof the Alps.

A-184 Measurementof the crystallographic texture and internal strain in two phaseCu-Nb wir e using neutron diffraction

R.J.Klassen, K. T. Conlor?, J.T. Wood',

! Departmenbf MechanicalandMaterialsEngineeringthe University of WesternOntario,London,Ontario,CanadaN6A 5B9.

2 NeutronProgramfor MaterialsResearchiNationalResearciCouncil of CanadaChalk River, Ontario,Canadak0J 1J0.

Two phaseCu-Nbwire producedy co-deformationechniquesasexceptionallyhigh tensilestrengthandelectricalconductvity. Thehighstrength
resultsfrom therigid niobiumphasewhichis presenin thewire aslong axially alignedfibres. We reportherethe resultsof measurementsf the
crystallographi¢extureandtheresidualelasticstrainin two phaseCu 18 wt% Nb wire usingneutrondiffraction. Samplef theas-fabricatedwire

wereanalyzedatroomtemperatur@eisingmonochromaticeutrondiffractionto determingheangularmpositionof the niobium (220)andthe copper
(222)diffractionpeaks.Theniobiumandthe coppemphasesverebothstronglytexturedwith theniobium(220)andthe copper(222)alignedin the
axialdirectionof thewire. Theniobium(220)inter-planarspacingvascomparedvith thespacingn strainfreeniobium. Theresultsindicatedthat
theniobiumfibresin the as-recaiedwire areundera residualtensilestrainof approximatelyl.82%. This measurednternalstrainis significantly
moreprecisethanpreviously reportedvalueswhich wereinferredfrom measurementsf the cunatureof extractedniobiumfibres.

A-185 Neutron diffraction methodfor investigationsof strains in single-crystalstructur ed materials

M. Vrand , M. Ond, T. Fukunaga, J. Zrnik3, M. Cerettf', P. Mikula', P. Lukas , ,

! NuclearPhysicsnstitute,ReznearPragueCz-25068, CzechRepublic

? ResearclReactornstitute, Osaka-fu5900494 Japan

3 TechnicalUniversity Kosice,Slovak Republic

4 LaboratoireLeonBrillouin , CEA SaclayF-91191France

Usinghighresolutionneutrondiffractionstrainsin a specimercanbeevaluatedrom angulardifferencen positionof diffractedpeakswith respect
to thosemeasuredy strain-freestandards.But in the caseof monocrystalghis positionis very sensitve to the orientationof the samplewith

respecto theincidentbeam.To overcomethis problem,a setof diffraction patternsvasrecordedduring samplerotationin vicinity of the Bragg
reflection. Thesumof all measuregbatternghencanberegardedasa simulationof themeasuremerdf apolycrystallinesample.This methodhas
beenappliedto straininvestigationsn atwo-phaseAl;Os/Y 3Al 5012 (YAG) single-crystalhndthermalcycled Ni basedsuperallgs.
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A-186 Mineral preferredorientation and magnetic propertiesasindicators of varying strain conditionsin naturally deformed iron ore
A. Ginthet', H.-G. Brokmeief, E. Petrarsky?, H. Siemes$, H. Quadé,

! Institut fiir Werkstofkundeund-technik, TU Clausthal GKSSForschungszentrun21502GeesthachiGermary

2 CEREGE Universie d’ Aix-Marseille lll, 13545Aix enProvence France

3 Institut fur Mineralogieund LagerstttenlehreRWTH Aachen 52056Aachen,Germary

4 Institut fur Geologieund PalaeontologieTU Clausthall eibnizstr 10,38678Clausthal-ZellerfeldGermary

A foldedlayerof iron orewastakenasa structuraldomainto investigatehe degreeof interdependencef mineralpreferredorientation,magnetic
propertiesandvaryingstrainconditions.Hematiteandquartzpolefiguresmeasuredby meansof neutrondiffractionwererecalculatedy reducing
the ODF into a setof texture componentsThe degreeof preferredorientationincreasegonsiderablyfrom thelimbs towardsthe core of thefold.
Correspondinghange®f magneticsusceptibility its anisotroy andhysteresigparameterge.g. saturatiormagnetisationremanencegoercvity)
revealinformationaboutthe domainstructureof hematiteandtexture modifying deformationaprocesses.

A-187 Stressinduced Transformation and Texturesin PseudoelasticCuAIMnZn ShapeMemory Alloy Deformed in Tension

D. Neo', P. Luk&s', P. Sittner,

! NuclearPhysicsnstitute, ASCR, 25068 Rez,CzechRepublic

2 |nstituteof PhysicsASCR,Na Slovance2, Prague8, 18221, CzechRepublic

Martensitictransformatiorprocessef shapememoryalloys arecharacterizedby reversibletexture transformationsThe commerciallyavailable
SMA productsas wires are typically fiber textured. Due to the lattice correspondencbetweenausteniteand martensitephasesthis draving

textureis partially inheritedupontransformatiorandpossiblymodifiedby preferentiaformationof martensitevariantsif thetransformatiorto the

martensitdakesplaceunderappliedstress.n this work, in-situ neutrondiffraction texture measurementsf CuAIMnZn alloy barspecimerupon
tensileandcompressie loadingwere carriedout. The results(ODFs)are combinedwith the conventionalstructuralanalysisusing TOF spectra
(GSASRIietweldrefinementkollectedin anotherexperimentin axial andradial orientationwith respecto theload axis.

A-188 Determination by neutron difraction of residual stressesn PM 6061AI-15%wISiCw compositeswith differ ent whisker orienta-

tion

R.FerrandeZ, G. Brund, A. Borrego', G. GonzleZ, A. Pyzall&,

! Dept. of PhysicalMetallurgy, CentroNacionalde InvestigacioneMetalirgicas(CENIM), C.S.I.C.Av de Gregorio del Amo 8, 28040Madrid,

Spain

2 Hahn-Meitnednstitut, Glienicker Str.100,D-14109Berlin, Germay

The determinatiorof residualstressesRS, in 6061AI-15wI%SiCw compositesvas carriedout to correlatethemwith whisker orientation,dis-
tribution and aspectratio. The compositesvere obtainedby a povder metallugical, PM, route and consolidatedy extrusionat four different
temperaturesText (300°, 359, 498, and534° C). Text is the main parametenffecting their whisker orientation/distrilation; anincreasen Text

leadsto anincreasingvhisker alignmentwith extrusiondirection. TheRSwerestudiedin the peak-ageq146° C/15hours)conditionsof materials.
Theresultsof thesin2yplotsindicatethatthereis anon-hydrostatistressstatein all reinforcedmaterials.Thisis expectedn awhisker reinforced
compositebecausef the deviatoric componenbf the RS tensorgeneratedy the whisker geometry This effect is associatedvith the Strength
DifferentialEffect obsenedin uniaxialtesting(tensilevs. compressie behaior) of thesecomposites.

A-189 Residualstressesn friction stir weldedAl sheets

P. Starort, M. Kocak, S. Williams?,

! GKSSForschungszentrun21502GeesthachiGermary

2 BAe SystemsBristol, BS347QW, United Kingdom

Frictionstir welding(FSW)is arelatively new joining techniquefor aluminumalloysthataredifficult to fusionweld. A potentiaffield of application
areaircraftstructuresvherecostsareto bereducecdby usingnew joining techniquesnsteadof 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 remaving heatfrom the weld zone. The residualstressescrossthe weld were measuredy neutrondiffraction.
Threesheetsvereused,onewithout cooling, andtwo with cooling, wheretwo differentdistance®f the coolantnozzlesfrom the FSWtool pin
werechosenTheresultsshav thatby applyinga coolant tensilestressn the centerof theweld canbereducedsignificantly

A-190 Stresse®n two setsof Cu precipitatesin FeygsCus alloy

L. Koszgi',

! Researchinstitutefor Solid StatePhysicsandOptics,H-1525BudapesP.0.Box49, Hungary

Copperprecipitatesmostly on the grain boundarief the main (Fe) matrix. The Cu(111)Braggpeakpositionandits broadeningafter different
heattreatment$iasbeeninvestigatedby neutrondiffraction. Dependingrom the treatmenthe Cu(111)peakshavs somepeculiarcharacterOn
the onehandit shifts, on the other however, broadenshaving quite big elasticstressesindindicatingplasticdeformationsrespectiely. After
somespecialcaseghebroadeningventurnsto splitting. Thereasorof bothphenomends thebig differencein thethermalexpansioncoeficients
of theconstituentshatstronglyinfluenceboththe elasticandplasticstressconditionson the Cu precipitates Stresscalculationswill be carriedout
for bothcasesThe possiblesourceof the splitting will alsobeexplained.

A-191 Residualstressstatesbeforeirradiations in ESStargetweldedstructural materials

F. Turquiet-2, R. Levy-Tubiand'2, T. Pirling®, S.Romanzetfi, F. Carsughi-?, F. Rustichelli-2,

! University of Ancona,ltaly

2 INFM ResearchJnit of Ancona,ltaly

3 ILL, GrenobleFrance

The presentwork takes placein the framavork of the EuropeanSpallationSourcetarget R&D program. A wide spectrumof miniaturised,
mechanicatestsspecimen®f differentstructuralmaterialswere placedinto the SINQ tarmget (Paul Scherrennstitute Villigen, Switzerland)for
post-irradiationinvestigations.One of the non-destructie techniquegplannedfor evaluatingthe stressfields producedby irradiationis neutron
diffraction. The measurementsn irradiatedspecimensvill be performedat SINQ usinga new instrumentdesignedor this purpose.This paper
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presentsgheinitial stresameasurementgerformedatILL (GrenobleFrance)on specimengeptunirradiatedn orderto getthereferenceesidual
stressstate.

A-192 ResidualStrain Measurementof an Unidir ectionally Solidified Al.O3/YAG Compositesby TOF Laue Diffraction

S.Torii', T. Kamiyama, K. Oikawa’, Y. Waki?, T. Fukunag?,

! High Enegy AcceleratoiResearctOrganization

2 JaparlUltra-high TemperaturéaterialsResearclinstitute

3 ResearctReactornstitute, Kyoto University

A high resolutiontime-of-flight (TOF) diffractometerSrius at KENS hasbeenutilized to measurethe residualstrainin the unidirectionally
solidified Al O3/Y 3Al 5012 (YAG) compositeprecisely Sincethe sampleis a doublesingle-crystallinecompositematerial,we developeda new
techniqguecombiningLaue patternsandhigh-resolutionTOF dataof eachBraggspot,which enabledhe detailedindexing of the Lauepatternas
well asextractingresidualstrainprecisely We obtainedresidualstrainsof both Al O3 andYAG phasegreciselyaswe astheir azimuthalrelation.

A-193 Investigationof texturesin titanium aluminides by neutron diffraction

H. Brokmeiet+2, M. Ohring?, F. Appef, H. Clemen3,

L Institut fir Werkstofkundeund-technik, TU Clausthal 38678Clausthal-Zfd Germary

2 Institut fir Werkstoforschung GKSS-Forschungszentrun21502GeesthachiGermary

Among other methodsneutrondiffraction is an efficient tool to characterizeexture developmentsin materialswhich are processedy casting,
deformationand annealing. Three main advantagesof neutronsagainstX-ray techniquesvere usedto investigatetexturesin two-phaseTiAl
alloys. Dependingon the relatively high penetrationdepthand a beamcrosssectionof about9 cm?, the averagetexture of relatively large
volumescanbe measuredindthusalsocoarse-grainedaterialscanbe handledwith minor problems. Additionally, less-aerlappingsbetween
the constitutingphasesTiAl andTizAl, occurbasednthescatteringoehaior of Ti andAl. In this paperthetexture of hot-extrudedTiAl will be
presented.

A-194 SANS Study of ODS Ferritic-Martensitic Steels

M. H. Mathort, Y. De Carlar?, C. H. De Novion', A: Alama?,

! Laboratoirel_eonBrillouin, Bat. 563, CEA SaclayF-91191Gif-sur-Yvette

% Sectionde Recherchede Métalluigie Appliquée,Bat. 453, CEA Saclay F-91191Gif-sur-Yvette

Iron oxide dispersiorstrengthenedlloys are candidatefor nuclearfuel cladding. Therefore,it is crucial to control their microstructuren order
to optimize their mechanicapropertiesat temperaturesip to 700° C. SANS experimentsallowed to characterizehe oxide dispersion(sizeand
chemicalcomposition)in differentODS materialsafter high temperaturghermaltreatmentand after phasetransformationsaustenite ferrite-
martensite.

A-195 Developmentof Proceduresfor the Measurementof Residual Stressby Neutron Diffraction

G.A. Webstet, R. C. Wimpory',

! Departmenbf MechanicaEngineering)mperial College, London,SW72BX

Neutrondiffractionis a non-destructie methodof determiningresidualstressesn crystallinematerials. It is a relatively new techniqueandno
standards currently available for makingthesemeasurementsThis presentatiorgivesthe backgroundo researchthat hasbeencarriedout to
develop a standard It outlinesthe mainfindingsandindicatesthe precautionghatarerequiredto achieve accuratepositioningandalignmentof
specimengandcomponentsin a neutronbeamandthe analysisrequiredto obtainreliableresults.It alsoshavs thatspecialattentionis neededn
dealingwith nearsurfacemeasurementsecausef surfaceaberrationlt is demonstratethat, providedtherecommendeg@roceduresrefollowed,
apositionaltoleranceof 0.1 mm canbe achiezed with anaccuray in strainof 210~ * to give a resolutionin residualstressof +7 to 20 MPain
mostmaterialsof practicalinterest.
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A-196 Biophysical Applications of Neutron Compton Scattering
U. N. Wanderlingh, F. Albergamd, R. L. Hayward®, H. D. Middendorf

! Dipartimentodi FisicaandINFM dell’ Universitadi Messina]-98166Messinajtaly

% Laboratoirel eonBrillouin, CEA Saclay F-91191Gif-sur-Yvette,France

3 Departmenbf Clinical Oncology WesternGeneraHospital, Edinkburgh EH4 2XU, UK

4 Clarendon_aboratory University of Oxford, ParksRoad,Oxford OX1 3PU,UK

Thescatteringf epithermaheutrong~1-100eV) from organicmoleculess dominatedy therecoil responsef protonstogethemith, if partially

deuteratedthat of the deuteronsn the sample.We have begunto usethis neutronanalogueof ComptonscatteringNCS)to measuranomentum
distributionsandpotentialparametersf protonsin peptidemodelsandpolypeptides Theinformationaccessibléy NCSis of interestin particular
for increasinglyrealisticab initio simulationsof thedynamicswhich go beyond conventionalnormal-modeor NewtonianMD approachedn this

contritution, we discusghe analysisof NCS spectrdrom peptidemodels focusingon the characterisationf theamideprotondynamicsin terms
of thewidth of the hydrogen-bongotentialwell, its Laplacian,andthe meankinetic enegy of the proton. The Searsexpansionfor the dynamic
structurefactoris usedto quantify deviationsfrom the high-Q limit (impulseapproximation) andthe resultingasymmetryparametersf recoil

lineshapesre evaluatedin termsof Hermite polynomials. Datafrom the ComptonspectrometeEVS at ISIS (RutherfordAppletonLaboratory

Chilton, UK) on selectvely deuteratedcetaniliddllustratetheresultsobtained.

A-197 SANSstudy of the structur e of DPPC/NaDC aggregatesasa function of lipid/deter gentratio

M. JanicH, M. Kisele/?, A. Hildebrand,

! Martin-LutherUniversitat Halle, IWZ fuir Materialissenschaft

2 FrankLaboratoryof NeutronPhysics Dubna,Russia

3 Martin-LutherUniversitat Halle, FachbereiciPharmazie

Small angle neutronscattering,dynamiclight scatteringand isotermaltitration calorimetrywere usedto study the differentaggr@ation states
in sodiumdeoxycholate-phosphatidylcholisgstemsat T=6(° Celsius. The phosphatidylcholineoncentratiorwasfixed at 6 mM. The sizeand
shapeof the aggre@ates occuringin the vesicleto micelletransition,wereinvestigatedn dependencef thebile saltconcentratior{1.5- 10 mM).

Theinterpretatiorof thesmallangleneutronscatteringspectravasperformedby Guinierapproximatioraswell asthevesiclesandmicellesmodel
spectracalculations.

A-198 All disordered regionsof native celluloseare of the samenature

K. Kélin*, M. Milller*, C. Czihak>?3, H. Schobet, Y. Nishiyam&, G. VogP!,

! Institut fir Materialphysik Universitait Wien, Strudelhofgassé, A-1090Wien, Austria

% Institut Laue—Langein, B.P. 156,F—38042GrenobleCede 9, France

3 Hahn-MeitnetInstitut, Glinicker Str. 100,D-14109Berlin, Germay

4 Institut fur Angevandteund ExperimentellePhysik, Universitit Kiel, Leibnizstrassd 9,D—2409&iel, Germary

5 GraduateSchoolof AgriculturalansLife SciencesThe Universityof Tokyo, Tokyo, Japan

The structuraldetailsof the biopolymercellulose,specificallyits morphology arestill debated.The classicaltwo-phase-modebf distinctamor
phousand crystallineareasis consideredo be too simple. Recentmodelstreating naturalcelluloseas a compositematerialassumethat the
disorderedregionsarelocatedprimarily at the surfaceof the microfibrils. Inelasticneutronscatteringgives new insightinto this problem. The
hydroxyl groupsof celluloseareusedasa probeto measureghe dynamicresponsef the regionsaccessibldo water IdenticalINS spectraare
obtainedindependenbf the crystallinity and origin of the differentcellulosetypes[1]. The spectraof thesedisorderedpartsdiffer distinctively
from the spectraof non-accessiblerystallineregionsinsidethe microfibrils andcanbe consideredsa fingerprintof disorderedellulose. Appar
ently thedisorderednatrix of the compositematerialcelluloseis madeup to alarge partby the microfibril surfaces.[1] M. Mulller, C. Czihak,H.
SchoberY. Nishiyama,G. Vogl, Macromolecule83, 1834-184(q2000).

A-199 Relaxationaldynamicsin dry and humid DNA

H. Grimm', A.P. Sololov?, A.J. Dianoux,

! Institut fiir FestkrperforschungForschungszentrudlich, Julich, 52425,Germary

2 Departmenbf PolymerScienceUniversity of Akron, Akron OH 44325-3909|JSA

3 InstituteLaue-Langein, BP 156,F-38042GrenobleCede 9, France

Theinfluenceof hydrationon the self correlationof DNA-hydrogenshasbeenmeasuredy usinginelasticneutronscattering. The rangefrom
GHz to THz could be coveredby combiningback-scatteringndtime-of-flight datafor long incidentwavelength. The direct spectraresponsef
wateris masledby usingD»O. Similarto otherhydratedbiopolymersa steepncreaseof the susceptibilityat low frequenciesndicatesa dynamic
transitionaroundT~200K. Thedifferencefor dry andhumid DNA shaws thatthe watermoleculescausethis transition.

A-200 Study of glasstransition in DPPC/DMSO/water systemat low temperatures

M.A. Kiseles!, T. Gutberlet, A.M. Kisselas?, D. Lombardd, M. JanicH, T. Hausg, M. Ollivor®, P. Lesieuf,

! FLNP, JINR, Dubna,Russia

2 HMI, Berlin, Germary

3 CornellUniversity, Ithaca,USA

4 LURE, Orsay France

5 Martin Luther University, Halle, Germary

6 University Paris-Sud ChatenayMalabry, France

Dimythyl sulfoxid (DMSOQ)is awidely usedsolventin cryobiologyandmedicine.lt createsidehydrationn theintermembranspaceof biological
model membranegl]. Ice formationin the ternary phospholipid/DMSOhater systemsmainly dependson the phasediagramof the binary
DMSO/watersystemashasbeenestablishedia X-ray smallandwide-anglediffraction[2]. X-ray andneutrondiffractionanddifferentialscanning
calorimetrywere appliedfor the investigationof the glasstransitionbelov the temperaturesf ice formationin the ternaryDPPC/DMSO/vater
systemin therangeof temperaturefrom -40°C to -120° C. A new condenseghhaseof DPPCwasfound at andabose a DMSO molarfraction of

0.05.[1] M.A. Kiseley, P. Lesieur A.M. Kisseles, C. Grabiel-MadelmondM. Ollivon. J. Alloys andCompound286 (1999)195-202.[2] M.A.

Kiselev, P. Lesieur A.M. Kisseles, M. Ollivon. Nuclr. Inst&Method,A 448(2000)255-260.
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A-201 Effect of Proteinson Dynamicsof w/o AOT Micr oemulsions

M. Hirai', R. Kawai-Hirai?, H. Iwasé, T. Hayakava', H. Setd, Y. Kawabatd, T. Taked&,

! Departmenbf Physics GunmaUniversity MaebashB71-8510 Japan

2 Meiwa Womens JuniorCollege,MaebashiGunma371-0034 Japan

3 Faculty of IntegratedArts andScience HiroshimaUniversity, Higashi-Hiroshima739, Japan

We shaved previously thatthe hydrolysisof someesterscatalyzedby chymotrypsinsentrappedn w/o AOT microemulsionss greatlyenhanced
at low water/surbctantmolar ratio w0 andthat the oligomeric phaseof the reversedmicelle playsan importantrole for the acceleratiorof the

metabolicturnover. Our otherpreviousneutronspinecho(NSE) studyshavedthatthe effective diffusioncoeficientrelatingto bendingfluctuation

of the AOT microemulsionis significantlyenhancedtlow w0 value. We will shav someNSE resultson the effect of the presencef proteinson

thedynamicsof w/o AOT microemulsion.

A-202 Neutron spectroscopyand QC modeling vibrational spectraof Kinetin

K. Holderna-Natkanigg W. Kasperlowiak!, V.D. Khavryutchenl?, I. Natkanied*, A. Pawlukojc®®,

! Instituteof Physics A. Mickiewicz University, 61-614PoznanpPoland

% NationalAcademyof Scienceof Ukraine,03680Kyiv, Ukraine

3 FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

4 H. Niewodniczanskinstituteof NuclearPhysics31-342Krakow, Poland

% Instituteof NuclearChemistryand Technology03-195Warsav, Poland

Neutroninelasticscattering(INS) investigationsf 6-furfuryloaminopurinej.e. kinetin were performedon the NERA spectrometeat the IBR-2

pulsedreactorof JINR in Dubna. Moleculargeometrywasoptimizedfor isolatedmoleculeat the AM1 andPM3 semi-empiricalevels, andthe
restrictedHartree-lck level with the 6-31G" basissetusingthe Gaussian'98rogram. As the resultsthreesetsof vibrationalfrequenciesand
their intensitiesin the INS andIR spectrahave beencalculated.The comparisorof calculatedfrequenciesandintensitieswith the experimental
INS andIR spectraallow make out anassignmentsf thelow frequeng internalmodesof kinetin molecule.The librationsof furfuryl sidechain
and purine group mixed with the lattice vibrationsbelawv the frequeng 150 cm™!. Thensubsequentlyin the frequeng rangeup to 600 cm™*

following vibrationsmaybe obsered: out of planeandin planevibrationin purinegroup,deformationof anglesin furfuryl sidechain,furanring

torsionaroundthe C-C bonds,out of planeandin planevibrationin furanring.

A-203 Diffusive Propertiesof DUTPASE/Water Systemby Neutron Scattering

S.Magazi*, P. Migliardo®, B. Vertessy,

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

% Instituteof EnzymologyBiol. Res.Center PO. Box 7. H-1113,BudapestHungary

TheubiquitousdUTPpyrophosphatas@UTPase)s anessentiatieterminanof fidelity of DNA replicationby effectively reducingthed TTP/dUTP
ratio in cells undegoing active mitosis. The physiologicalimportanceof dUTPaserendersthe knowledge of its detailedcatalytic mechanism
importantin orderto understandhe enzymes exquisite specificitytowardsdUTP andits high turnover rate. The C-terminalproteinsegmentis
delocalizeddueto its flexibility andthecrystallizedcomplex containghenon-hydrolyzablelUDP substratenalogueln this contribution we shav
neutronscatteringindingson dUTPAse aqueousolutions.By the characterizationf the translationalyotationalandvibrationalcontributionsto
themotionof theproteinasawholeandof thearm,we canestimatehestrengthof thedUTPase/vaterinteractionandits influenceonthediffusive
dynamicsof bothdUTPaseandwater

A-204 Density of phonon statesin the light-har vestingcomplex!l (LHC 11) of greenplants studied by inelastic neutron scattering
J.Piepet, K.-D. Irrgand, G. Renget, R.E.Lechnet,

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

2 TechnischeJniversitt Berlin, Max-VolmerInstitut filr BiophysikalischeChemieund Biochemie, 10623Berlin

The primary stepsof photosynthesisomprisethe generationof electronicallyexcited statesby light absorptionin pigment-proteincomplees
which actasantennandrapidexcitationenepgy transfer(EET) to photoactve pigmentsof reactioncentercomplexes. Themajorantennaf green
plantsis the light-hanestingcomplex Il (LHC II). In antennacomplexes, the coupling of the electronictransitionsto low-frequeny vibrations
of the protein matrix (phonons)plays an essentiakole in the generationof a spectrallybroadabsorptionaswell asin the enegy dissipation
during EET. Thus,a detailedunderstandingf ultrafastEET requiresathoroughanalysisof electron-phonoroupling.Inelasticneutronscattering
experimentsprovide valuableinformationon the phonondensityof stateswvhich is indispensabléor a consistentnterpretatiorof complementary
resultsfrom high-resolutioroptical spectroscop (seee.g. Pieperetal., Chem.Phys.Lett. 310,1999,296).

A-205 Inelastic Incoherent Neutron Scattering studiesof water in Biomolecules

l. Michalarias, S.V. Ruffle!, J.C. Li?, R. C. Ford®,

! Departmenbf Physics UMIST, ManchesterUK

2 Departmenbf BiomolecularSciencesUMIST, ManchestgrUK

3 Schoolof Biological SciencesUniversity of Exeter UK

It is widely known thatwateris the key elementof life. Ouraimis to understandhe dynamicsof the watermoleculeghatcomein closecontact
with thebiomoleculeandcompareheir behaiour with thebulk ones,usingNeutronScattering Herewe presentheresultsfrom our experiments
with Photosystentl, alipoproteinthatis foundin the greenpartsof the leavesof every plant(Nicholsonet al., 1996),andDNA. We performed
a seriesof experimentson the TOSCA andHET instrumentof the ISIS facility usingascendingamountof hydrationfor both substancesOur
resultsindicatethattherearesignificantdifferencesetweerthe dynamicsof the watermoleculesassociateavith our substanceandbulk ones.
Thiswateris stronglyperturbedasjudgedby its enegy transferspectrumwith a muchbroaderandlower enegy transitionthanbulk waterin the
50-75meV (~400-600cm™1) range(Li etal., 1997). Takinginto accounthe differing geometryof (cylindrical) DNA and(planar)membranes,
the numberof watershellsperturbedby eachsystemwasestimated.The dataaddsto the growing evidencethatwaterstructurein the vicinity of
biologicalmacromoleculess unusualandthatthe proximal waterbehaesquite differently comparedo the bulk solvent. Nicholson,W.V. etal.,
1996.Biochem.J.315,543-547.Li JCandLeslieM (1997)J. PhysChem.101,6304-6307
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A-206 Progestepneand testostepnestudiesby neutron scattering methodsand quantum chemistry calculations

K. Holderna-Natkani€ I, Natkanied®, A. Pawlukojc®*, A. Szyczevski',

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

2 FrankLaboratoryof NeutronPhysics JINR, 141980Dubna,Russia

3 H. Niewodniczanskinstituteof NuclearPhysics 31-342Krakow, Poland

4 Instituteof NuclearChemistryand Technology03-195,Warsav, Poland

InelasticincoherenneutronscatteringlINS) andneutrondiffraction(ND) spectraof progesteronandtestosterongieremeasuredimultaneously
on the NERA spectrometeat the IBR-2 pulsedreactorin Dubna. Both studiedsamplegdo notindicateary phasetransitionin the temperature
rangefrom 20 to 290K. The INS spectrahave beentransformedo the phonondensityof state(PDS)in one-phonorscatteringapproximation.
The PDS spectradisplaywell resohed peaksof low frequeng internalvibration modesup to 600 cm 1. The assignmenbf thesemodeswas

proposedakinginto accounthe resultsof calculationghe structureanddynamicsof isolatedmoleculesf the investigatedsubstancesQuantum
chemistry(QC) calculationsvereperformedby semi-empiricaPM3 methodandat the restrictedHartree-fck level with the 6-31xbasisset. The

lower internalmodesassignedastorsionalvibration of the androstanakeletonmix with the lattice vibrations. The intensebandsin PDSspectra
in thefrequeny rangefrom 150to 300cm™" arerelatedto librationsof structurallynonequialentmethylgroups.

A-207 Molecular Diffusion in Crowded Protein Solutions

S.Longeille!, W. Dostef,

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

2 TechnischeJniversitit Miinchen Physikdepartmer 13, D-85748Garching Germary

The diffusion of biomoleculesnsideliving cellsis impededby the typically high concentration®f proteinspresenthere,which may be either
freely diffusing,or partof long cytosekletafibers. The conditionsfor intracellulartransportarethuslik ely to be quite differentfrom the conditions
mostamenableo 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
microscopido mesoscopiscale.We have measuredhe concentratiordependencef myoglobinandhemoglobininterdiffusionup to 30 mM. At
the highestconcentrationsve obsere a finite interceptof the inversecorrelationtime at Q = 0. We presentthe experimentalresultanddiscuss
possibleexplanationandrelevanceof differenttheoriesfor the descriptionof the data.

A-208 Influence of hydration and cation binding on the parvalbumin protein dynamics

J.-M. Zanotti, J. Parelld®, M.-C. Bellissent-Funé,

! Laboratoirel eonBrillouin (CEA-CNRS),CEA Saclay F-91191Gif-sur-Yvette,France

2 CNRS,Facule de Pharmaciel5 avenueCh. Flahault,F-34060Montpellier, France

Due to structuralcharacteristicspanalbumin exertsa majorrole in intracellularMg®* andCa* concentrationsegulationduring the muscular
contraction-religing cycle. This structure-functiomrelationshipbeingestablishedwe areinvestigatingthe structure-dynamics-functiorelation-
shipto take into accounthe proteindynamics.Becausef the strongincoherenneutronscatteringcross-sectionf protonsandof the abundance
of this elementin proteins,incoherentinelasticneutronscatterings a uniqueprobeto studyvibrationalandrelaxationaldynamicsin biological

macromoleculesWe take adantageof the complementaritiei resolutionof variousneutronspectrometer&ime of flight, backscatteringspin-

echo)to probethe panalbumin dynamicsfrom afraction of picosecondo a few nanoseconds€xperimentsarriedout by neutronscatteringand

NMR highlight a strongcouplingbetweendynamicsof the proteinand of hydrationwater Influenceof the natureof the cationon panalbumin

dynamicsarediscussed.

A-209 Elastic resolutionspectroscopy: a new methodto study molecular motionsin small biological samples

W. Doster,

! TechnicalUniversity Munich, PhysicsDepartmen€ 13,85747Garching,Germary

Few biological moleculesare availablein quantities,200-400ng,thatare requiredfor quasi-elastimeutronscatteringanalysis.Vé shov that the
time correlationfunction of molecularmotionscanbe extractedwith muchlessmaterialusingonly the strongscatteringntensityat zeroenegy

transferThetime axisis introducedby varying the width of the instrumentakesolutionfunction,whichis achiezed usingmultiple-choppetime-

of-flight spectrometers.Thelasticintensity decreasesvith increasingenegy resolutiondueto molecularmotionsin the sample.Theechnical
feasibility of ERSis demonstrateavith 23 mg of hydratedmyoglobinin comparisorwith the standardapproach.Thentermediatescattering
function of hydratedmyoglobinis bimodaldueto contritutionsof dihedraltransitionsanddelocalizedsolvent dependenimotions. The latteris

absenin dehydratedamples.
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A-210 Micr ostructural characterization of hydrated cementcompositesof varying compositionsby small-angleneutron scattering
SMazumdet, D Sert, S.A.Khadilkar”?, R.M. Cursetj?,

1 S.S.D, B.A.R.C,Mumbai-85,India

2 ACC Ltd., R & D Directorate,Thane400604, India

Hydratedneatcementompositesyaryingin compositionsvith waterto cementatio of 0.3andafter100daysof hydration,have beencharaterised
with the doublecrystalbasedSANS instrumentat Trombay The accessedangeof wave vectortransferis 0.003-0.173»m ™. To accountfor the
multiple scatteringeffects,eachcompositehasbeeninvestigatedvith varyingspecimerthickness All specimengxhibit volumeor surfacefractal
behaiour with varying degreeof fractal dimensions.The resultscould be relatedto the hydrationcharacteristicef the neatcementcomposites.
An attempthasbeenmadeto correlatethe microstructurewith therelative compactiorof the hydratedcementmatrix.

A-211 Quantitati ve analysisof UH3 in U metal and UO» matrices by Neutron Vibrational Spectroscopy

I. Glagolenlo®, K. P. Carng?, S.Kerr?, E. Goremychkifl, T. J. Udovic®, J.R. D. Cople/®, J.C. Cook,

! IdahoStateUniversity, Pocatello|D, USA

2 ArgonneNationalLaboratory-Vést,IdahoFalls, ID, USA

3 ColoradoStateUniversity, Fort Collins, CO,USA

4 ArgonneNationalLaboratory-EastArgonne IL, USA

% Nationallnstituteof StandardgndTechnologyGaithershirg, MD, USA

Theignition of UH3 hasresultedn uraniumfires. Neutronspectroscopis proposedo quantifyUHs in fuel atrisk. Spectraof UH3 in UO, andU
metalwereobtainedusingthe Low ResolutionMedium Enegy ChopperandChemicalExcitationSpectrometerat ArgonneNationalLaboratory
andtheFilter AnalyzerandDisk ChoppelSpectrometeratthe Nationallnstituteof StandardandTechnology Analytical standardsvereprepared
with powdersof UH3, UO, andU metal. Linear relationshipsverefound betweerthe massof UH3 andthe integratedintensity of the inelastic
scatteringpeak.Variationsin spectrometedesignon the scatteringspectraandanalyticalfiguresof meritwill bepresented.

A-212 Small-angleneutron scattering analysisof meso-and microporousactivated carbonsproducedfr om paper-mill sludge

K. Littrell*, N. Khalili%, G. Sand?, M. Campbelf, P. Thiyagarajan,

! IntensePulsedNeutronSource ArgonneNationalLaboratoryd700SouthCassAve., Argonne L 60439

2 Departmenbf ChemicalandEnvironmentalEngineering]llinois Instituteof TechnologyChicago L 60616

3 ChemistryDivision, ArgonneNationalLaboratory9700SouthCassAve., Argonne JL 60439

Small-angleneutronscattering SANS)andN»-BET analysisvereusedto performadetailedanalysisof the microscopigporestructureof a series
of activatedcarbonsproducedirom papermill sludge. The microscopicstructuralcharacteristicef thesecarbonsdeterminedrom SANS were
comparedwith the adsorptiondataresults. Contrast-ariation SANS studiesdemonstratedhat althoughcarbonparticleshave openstructures
largely accessibléo the solvent, they alsocontainclosedpores.The datasuggesthe existenceof loosecarbonclustersornamentinghe surfaceof
thebulk, graphiticcarbonparticles. Thetrendsobsened demonstratéhatthe methodof productioncansignificantlyandsystematicallyinfluence
thestructuralcharacteristicandhencethe usefulnes®f the carbondor variousapplications.

A-213 Rietveld refinementof neutron, synchrotron and combined powder diffraction data of cementclinker

V Petersoh, B Hunte?, L Aldridge?, A Rayt,

! University of Technology Sydne

2 AustralianNuclearScienceand TechnologyOrganisation

An ordinary Portlandcementclinker anda NIST standardeferencematerialclinker were characterisedising neutronand synchrotronpowder
diffraction. Rietveld analysiswas performedusingthe programLHPM, with individual aswell ascombineddatasets. Comparisonsveremade
betweerphasequantificationdrom thesedifferentdatasets,andwith publishedresultsfrom othermethods.Synchrotrorrefinementgave results
consistentwith the literature phasequantificationswhile the lower resolutionof the neutrondataresultedin refinementswith poor literature
correlationfor tricalciumanddicalciumsilicates.Uponrefinemenbf theatomicpositionsof triclinic tricalciumanddicalciumsilicates relatively
minor adjustmentso the structuresesultedn significantimprovementin thefit of the phasesThis suggestethatthe publishedstructuresarenot
identicalto thosefoundin clinker materials.

A-214 Fatigue Investigationson Autofr ettagedSteelCylinders Basedon Neutron Diffraction Measurements

A. Ventel, R. de Swardf,

1 NECSA, POBox 582, Pretoria,SouthAfrica

2 LIW Division of Denel,Pretoria,SouthAfrica

A materialconditioning processcalled autofrettagegeneratesompressie residualhoop stressest the bore of thick walled steelcylindersto
mitigate againstunexpectedfailures. A seriesof cyclic internal pressurizatiorfatigue experimentswas conductedon partially autofrettaged
cylinderswith multiple internalradial elliptic shapedracksmachinedwith sparkerosion.The neutrondiffraction strainmeasuremernnethodat
the SAFARI-1 researchreactorhasbeenappliedto identify the plasticboundary Plasticallystrainedmaterialregionswereclearlyidentifiedfrom
thefull width at half maximumof the Braggpeaksandfoundto correspondo maximain thetensilehoopstrainvalues,aswell to bein agreement
with theoreticalmodeling. Theoreticalfatiguelife predictionsbasedon the actualmeasuredlasticboundarywerefound to give morereliable
resultscomparedo calculationsdasedn the autofrettaggressure.

A-215 2D modelling of small angle neutron scattering spectrafor agedreactor vesseimaterials

E. Retfalvi':?, Gy. Torok!, L. Rosta,

! BudapesteutronCentre Researchnstitutefor Solid StatePhysicsandOptics,H-1525BudapesPf.:49

2 Instituteof NuclearTechniques1111BudapesMuegyetemrkp. 3-9, Hungary

The neutronradiationandthe high working temperaturenduceimportantchangesn the microstructureof the metallic componentof nuclear
reactors. Thesechangegesultin wealening of the mechanicapropertieswhich is the primary interestfor the safetyand life-time of nuclear
installations.In orderto obsere micro-structurachangeseparatelydueto radiationandhigh temperaturefirst we measuredhe thermalyaged
15Kh2m# steelsamplessampleswith and without magneticfield. The obsered anisotropicscatteringwere fitted by a 2D model. We found
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thatthe micro-structureof agedmetalsshavs a strongdependencen the quality of the industrialtreatmentandthe placeof samplingtoo. This
obserationwasimportantfor theanalysisof theirradiatedsamplesdy SANSandfor the preparingof life-time controlsamples

A-216 SANSmeasurementsof irradiated reactorvessematerial sampleseries

E Retfalvi'>?, Gy Torok!, L Rostd,

! BudapesteutronCentre Researchnstitutefor Solid StatePhysicsandOptics,H-1525BudapesPf.:49

2 Instituteof NuclearTechniques1111BudapesMuegyetemrkp. 3-9, Hungary

SANStechniquehasbeenusedto studythe micro-structurachange®f reactorvesseimaterialsunderthermalageingandneutronirradiation. We
have carriedout experimentson samplesf irradiatedreactorvesselmaterialandweldedcomponent®f VVER-440type reactorson the SANS
instrumentatthe BudapesResearchReactor In our measuremenisradiatedaswell asnon-irradiatedsamplesverecomparecandmagnetidield

wasappliedfor viewing the magneticstructureeffectsof the materials.The samplesvereirradiatedin BRR at high temperatur@ndpressure A

clearmodificationof the structuredueto irradiationwasobtained.We processedhe datasetswith the ITP92 code,the inverseFouriertransform
programmeof O. Glatter Our microstructurabbserationsfit well to the hardnessgestresults.

A-217 SANSstudy of sintering developednanosizedstructur es

A Len™2, PHarmat, G Pepy?, L Rostd,

! Researclhinstitutefor Solid StatePhysicsandOpticsof the HungarianAcademyof SciencesPOB49. BudapesH-1525,Hungary

% University of Miskolc, 3515Miskolc-Egyeteméaros,Hungary

3 Researchnstitutefor TechnicalPhysicsandMaterial Scienceof the HungarianAcademyof SciencesPOB49.,BudapesH-1121,Hungary

4 LaboratoireleonBrillouin C.E.-Saclay91191Gif surYvetteCede, France

Before sintering, powvder particlesor agglomeratesf a single phasesolid materialare surroundedoy gasor vacuum. After the sintering,the
sinteredbody canbe closeto the theoreticaldensity a lot of remainingporesare, however, alwayspresentn the matrix. This residualporosity
consistsof gas-filledbubblesor emptypores.During mechanicaprocessinghereis a greatreductionin the averagevolumeof poresor bubbles,
which arefilled e.g. with potassium At roomtemperatureéhe potassiuntoversthe bubblesinternalsurface.Raisingthe temperatureip to 1000-
1020K, this coveragewill disappearasthe potassiunformsadensegasphasean the bubblesat elevatedtemperatures. SANBieasurementsere
performedat 8 and12 Angstromneutronwavelengths The samplestungsterwires,weremeasureat 1000K, 800K, 600K, 300K temperatures.
Analysingthe anisotropicscatteringpatternsdueto ellipsoidalshapeof the bubbles,the variation of the potassiunshall at varioustemperatures
wasderived.

A-218 Industrial Applications of Aggregationof Block Copolymersin Supercritical CO2: a SANS Study

F. Lo Celsd, E. Triolo?, A. Triolo®, J.McClain?, J.M. DeSimoné, R.K. Heenaf, H. Amenitscli, R. Triolo?,

! Dipartimentodi ChimicaFisica,University of Palermoltaly

2 Mount Sinai Schoolof Medicine,New York NY USA

3 HMI-BENSC Berlin Germary

4 University of North Carolina,NC USA

5 OakRidgeNationalLaboratory, TN USA

% ArgonneNationalLaboratory ChicagolL USA

Industrialapplication®of supercriticatarbondioxiderely upontheratherselectve andeasilyadjustablesolventability of carbondioxide. CO, near
thecritical pointis a poorsolventfor high molecularweighthydrocarborpolymers while beinga very goodsolventfor fluorinatedpolymers.By

increasinghepressureCO, becomes goodsolventevenfor HMW hydrogenatedhains.Speciallyengineere@mphiphilicdi-block copolymers,
with a CO»-philic anda CO,-phobicportions,are expectedto undego trough a monomeraggrgatetransitionwhenthe solvent densityof the
scCQ changes.Hereresultsof SANS experimentswill be presentedor block copolymersin which for both the solvophilic and solvophobic
moieties,differentchemicalformulationand molecularweightshave beenconsidered.The natureof the transitionwill be explainedin termsof

two importantvariablessuchassoluteconcentratiorandsolventdensity(critical micellizationdensity).

A-219 Structural Investigationon Hybrid Nanocomposites

F. Lo Celsd, A. Triolo?, F. Negron?, M. Haintuchnef, M. Baror?, P.StrunZ, H. RaucHf, R. Triolo®

! University of Palermo,Departmenbf PhysicalChemistry Palermoltaly

2 HMI-BENSC, Berlin Germary

3 Pirelli s.p.a. Milano Italy

4 Atominstitutder Osterreichischelniversitaiten,Wien Austria

% Institut Laue-Langein, GrenobleFrance

A fastgrowing interestaboutpolymer rubbersand their interactionwith several inorganicfillers hasbeenrecentlyobsered in scientificand
industrialfields, thanksto the relevanttechnologicabpplicationin tyre development.Small particlefillers, suchassilica, areexpectedto modify
morphologicakndmechanicapropertiesvhendispersedn the copolymematrix. USANS,SANSandIANS techniquesanspanawide rangeof
the scatteringvectorinvestigatingseveraldomainsrich of differentinformationaboutthe structuralchangein the modifiedpolymerrubber going
from a fractal structureto the specificinterfacebetweerhydrocarborgroupandsilica. Aging andthermaleffectscanbe alsoexploitedin order
to shav the mechanisnof adhesioror detachmenof silica aggr@atesfrom the rubbermatrix. The copolymerrubberinvolvedin this studyis an
elastomeiStyrene-Butadieneheretwo kind of silica have beenaddedn differentamounts Elastomersilica systemcointainingsmallamountof
anorganosilaneouplingagentwerealsostudied.
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A-220 Neutronin the sewice of the combined material testingsat the Budapestreactor

M. Balaslo', F. Kdrdsit, G. EndiBcz?, I. Veres, Gy. Molnar®

L KFKI AEKI, H-1525BudapestP.0.B.49.,Hungary

2 KFKI RMKI, H-1525BudapestP.0.B.49.,Hungary

3 LogisticsCenterof HungarianAir Force,H-1885BudapesP.0.B.25.,Hungary

4 SzentlstvanUniversity, Instituteof ErvironmentalandLand ManagementH-2100G8d6lld , Hungary

Combinedmeasurementksave beencarriedout at the Budapestesearchreactor wherethe dimensionof the radiographystationwas extended
for the purposeto control the conditionof helicopterrotor bladesin the differentperiod of their life time. High resolutionradiographypictures

weretakento find anomalyin the distribution of resinmaterialsatthe core-hongcomb-hullinterfacesfailureatthe"adhesve filling” andpossible
bondlineflaws. Parallelto the radiographicvisualisationvibration testsusingthe methodof statisticenegy analysis(focusedon dampingand

enegy distributionsandpropagationyenedfor control of dynamicbehaiour of differentagedstructures As aresultof thework it is suggested
that the combinedapplicationof the neutron-,X-ray radiographyand vibration diagnosticsmight be a very useful methodfor the condition

monitoringof helicopterrotor bladesandothersimilar compositestructures.

A-221 Neutron -, X-ray - and electron diffraction measurementsfor the determination of v/~ lattice misfit in Ni-basesuperalloys
R.Gilles', D. MukherijiZ, D. M. Tébbens, P. StrunZ+*, B. Barbier, J. Résle?, H. Fuess,

! TechnischdJniversitit DarmstadtPetersenst23, 64287DarmstadtGermary

2 TechnischdJniversitat BraunschweiglangerKamp8, 38106BraunschweigGermary

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

4 NuclearPhysicsinstitute,25068ReznearPrague CzechRepublic

% Mineralogischesnstitut, Poppelsdorfechloss53115Bonn, Germary

In this contribution measurementsf /41 lattice misfit in modernNi-basesuperallys will be presentedMisfit valuesarevery importantdueto
theinfluenceon the precipitatemorphologyandstability. High resolutiondiffractioninstrumentausingneutron,X-ray andelectronradiationare
suitedfor the determinatiorof lattice parametepf thetwo phasesThe methodsarecomplementarpecausef differentscatteringsensitvity and
allow comprehense interpretation.

A-222 GammaNeutron Transmutation asa Tool for ProcessingNPP High Active Waste

Igor Eremeg?,

! InternationaBusinessNucleonic

The radwasteproblemwould be solved cardinally if it wasa successn finding a nucleartechnique which would allow transuraniumactinides
to be destrged by fissionandfission productsto be transmutednto stableisotopes. Then, the nuclearfuel cycle could be alteredso asto be
"wasteless”.A methodproposedor the purposeis basedon the photonucleareactionsnducedby the magnetichremsstrahlungy-radiationof
relatiistic electrons Photoneutront be producedherebyareusedasanothercanalfor transmutationMethodparameterssuchasaproductity,
enegy "cost” of atransmutatioreventandsoon, areconsidered The methodenableghe above nuclidesto be transmutedit the ratecomparable
to that of their build-up in NPPreactorsunderreasonablenegy consumption.The methodcould be realizedby somemeansdependingon the
~-radiationnature.

A-223 Elaboration of the Effective Neutron Generator for Short-lived IsotopesAnalysis

K.I. Kozlovsky', A.S. Tsybint, O.V. Ischeina*,

! Moscawv StateEngineeringPhysicsinstitute(technicaluniversity), Russia

Resultsof theelaboratiorof laboratoryimpulselasergeneratofor effective materialactivationanalysisowing to short-livedisotopeg10 ms- 100
s) aredelivered. The generatorfunction is basedon the acceleratiorof laserproducedplasmacontainingdeuteriumby external magneticfield
thatleadsto plasmabundlevelosity up to 3 km/s. Fastneutronsyield up to 1 billion in pulsedurationnot morethan100nsis waiting. Themain
peculiarityof suchneutronsourceis connectedvith substantiabmallerx-ray backgroundaccompanie@neutronirradiationprocessn traditional
typesof generators.t givesa good possibility to reducethe deadtime of registrationsystemsaswell asto increasethe sensibility of analysis.
Theneutrongeneratomay be moreeffective for the contentdeterminatiorof isotopessuchascarbon-12nitrogen-14 pxigen-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
geoplysical medium

,AV. llinsky', A.E. Shikane®, L. Mikhailov?,

! FederalStateUnitary Enterprisgfor NuclearGeophysic® GeochemistryRamenskye 401000,Moscaw region, Russia

2 NuclearPhysicdnstitute,CzechRepublic,PragueRez

Presenteds the analysisof time distribution of gamma-rayfluxesinducedfrom neutroncapturein studyinggeophysicamediaby pulsedneutron
methods.Time structureof agamma-rayfield is presentecssumof decayingexponentsanda constanbackground.In a caseof a geophysical
mediumintersectedy well, time decayof afarexponentialcurve bringsinformationaboutthetotal neutronabsorptiorcross-sectioof ageological
formationandits mineralization.Reliabledataaboutthis importantparametemarticularly allows oneto locatethe wateroil contactin oil wells.
MeasurementesultsarepresenteésarandomvectorN with a dimensionalityequalto the numberof time channelsOverall, component®f this
vectorform anintegral countof eventsregisteredin eachdifferentialtime channel.Time decayexponentof the gamma-rayflux is found from an
overdetermineaystemof linearalgebraicequationswith coeficientsdependingon the componentsf vectorN. An approximatesolutionof this
systemis foundby theleastsquarenethodwith the useof Tikhonor regularizationprocedure.

A-225 Experimental Err or in Measured Lattice Parametersdue to SampleDisplacement

X.-L. Wand, Y. D. Wand, J. W. Richardsof,

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

2 IntensePulsedNeutronSource ArgonneNationalLaboratory Argonne IL 60439,USA

A significanterror may occurin the measuredattice parametersvhenthe sampleis displacedrom the diffractometercenter For time-of-flight
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neutrondiffractometersthis error givesrise to differentlattice parametersiot only for detectorsat different2© but alsofor detectorsatthe same
20 but on oppositesidesof theincidentbeam. Testsmadeon GPPDat IPNS, ArgonneNational Laboratory shaw thatthe sourceof this error
largely comesfrom a changen thediffractionconstantl. Psir®, whereL is thetotal flight path. Modeling of the experimentaldataindicatesthat
in orderto achieve a precisionof 10~4, atypical requirementor strainmeasurement$or awide angularangeof detectorsthe sampleshouldbe
positionedto within 0.2 mm of thediffractometeicenter

A-226 Structural Integrity Assessmenbasedon the HFR Neutron BeamFacilities

C.0hm¢d, A. G. Youtso$, P. vandenldsert,

! Instituteof AdvancedMaterialsof the JointResearctCentreof the EuropearCommission

Neutronsarebecomingrecognizedasa valuabletool for structuralintegrity assessmemf industrialcomponentsandadwancedmaterialsdevelop-
ment.Microstructuretextureandresiduaktressanalysesrecommonlyperformedy neutrondiffractionanda Pre-Standarts underdevelopment
for thelatter Furthermoreneutrongprovide for defectsanalysesi.e. precipitationsyoids, poresandcracks throughsmallangleneutronscattering
(SANS) or radiography At the HFR twelve beamtubesareinstalledfor the extractionof thermalneutronsfor suchapplications.Two of them
areequippedwith neutrondiffractometerdor residualstressandstructuredeterminatiorandhave beenextensively usedin the past.Several other
facilitiesarecurrentlybeingreactvatedandupgradedTheseincludethe SANS andradiographyfacilitiesaswell asa povderdiffractometerThis
presentatiomivesanoverview of the statusfor thefacilitiesandsomerecentapplicationsof theinstallationsareshown.

A-227 Time-of-flight neutron diffraction investigationsof elasticand anisotropy strains in fatigued austenitic stainlesssteel

Yu.V. Tarart, M.R. Daymond, J. Schreibet,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch]141980Dubna,Moscav Region, Russia

2 18IS Facility, RutherfordAppletonLaboratory Chilton, Didcot, Oxon. OX11 0QX, UK

3 EADQ, Fraunhofelnstitutefor Nondestructie Testing,D-01326DresdenGermary

The study of the elasticand plastic propertiesof the austeniticbasematrix and martensiticprecipitatesnducedduring the high cycling tensile-
compressgoadingwasmadein thein-situ stresgig experimentonthe ENGIN instrumentatthelSISfacility. It is obseredthattheelasticconstants
of the austeniticandmartensiticohasedor the axial andtrans\ersedirectionsdetermineddy the Rietveld refinementareindependenof the level
of fatiguewhile the bulk valueof the Youngs modulusmeasuredby a gaugeextensometedecreasewith increasingatigue. Theausteniticelastic
responsés linearthroughouthe measuredtressange(0 - 500 MPa) while the martensitiacesponsés linearonly up to 180- 200MPa, the same
level of stressat which bulk plasticity is obsered. Herewith the ratio of the martensiticelasticconstantsn the axial andtrans\ersedirectionsis
almosttwice thatexpectedbasedourely onthe valueof the Poissors ratio.

A-228 Theresidualstressrelaxation after fatigue in fine grained steels.

G.Brund', T. Nitschke-Pagef,

! Hahn-Meitnernstitut, Berlin, Germauy

2 |nstitut fir SchweiRtechnikTechnischeniversitt- BraunschweigGermay

Sincethe ResidualstresgRS) relaxationduring and after fatiguecanbe highly detrimentatfor the life of componentsa study of their variation
in weldings, after cyclic loading, simulatingthe operatingconditionshasbeencarriedout. Platesof S96QL ferritic steelwere investigatedn
as-weldecconditionsand subjectto 350 MPa load for 100 cycles. Both have composition0.17%C, 0.8% Cr, 2% Ni, ayield stressabout1000
MPaandwereweldedwith manualTIG technique Thecritical pointsfor ruptureareusuallythetwo surfacescorrespondingo the HeatAffected
Zone(HAZ) werecrackscaninitiate if RSgotensileduringrelaxation.A trans\erse-to-weldscanwasdoneat mid depthto identify the maximum
RS, whichturnedout to be bothin the HAZ andatthe centre-weld. A through-deptlscanwasperformedto follow the RS profile in both points.
Resultsshav thatstresseslecreasén thefatiguedspecimentensilestresseselaxto moderatevaluesbelov 300 MPaandcompressie onesbelow
100MPa. Especiallyin theweld the degreeof triaxiality decreaseafterloading,which impliesalowerrisk to crackinitiation andvoid formation.

A-229 Neutron diffraction study of martensitic transformation in austenitic stainlesssteelunder low cycling tensile-compressloading
Yu.V. Tarart, M.R. Daymond, D. Eifler®, J. Schreibet,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch]141980Dubna,Moscav Region, Russia

2 18IS Facility, RutherfordAppletonLaboratory Chilton, Didcot, Oxon,0X11 0QX, UK

3 DMS, University of KaiserslauternD-67653KaiserslauternGermary

4 EADQ, Fraunhofeinstitutefor Nondestructie Testing,D-01326DresdenGermary

Thefatiguebehaiour of austeniticstainlessteel,in which amartensitigphaseas formeddueto plasticdeformationjs of someinterestfor practical
reasonsBefore[1] we have reportedresultsof thefirst stageof thein situ stressig experimentonthe ENGIN instrumentat the ISIS facility with
samplesfrom steelX6CrNiTi1810 subjectedo differenttensile-compresge loadingcyclesat a frequeng of 5 Hz. In this reportwe describe
resultsof the secondstageof the experimentin which a seriesof samplesubjectedat 0.5 Hz wasstudied.Extensve informationaboutmechanical
propertiesof the austeniticmatrix and martensiticprecipitatesvas obtainedby the processingf mechanicahndneutronexperimentaldata. [1]
M.R.DaymondJ.SchreiberYu.V.Taran,J.S.Wright.The ISIS experimentakeportRB 11007 ,April 2000.

A-230 Residual StressMeasurementsin Thermally Sprayed Metallic Coatings

T. Keller', W. Wagnet, T. Pirling?, N. Margadant, S. Sigmanrt, J. Matejicek,

! Paul Scherreinstiute, Villigen, Switzerland

2 EMPA SwissFederal aboratoriedor MaterialsTestingandResearchThun, Switzerland

3 InstituteLaue-Langein, Grenoble France

4 Instituteof PlasmaPhysics Academyof Science®f the CzechRepublic,PragueCzechRepublic

The performanceof thermally sprayedcoatingsis significantlyinfluencedby residualstresseslin the presentresearctprojectdifferentspraying
techniqgueswere appliedto manufcturemetallic NiCrAlY depositsof diversetypesof microstructures.Residualstressmeasurementsn such
depositsvereperformedby neutrondiffractionatthe strainscanneD1A atILL, andby bending/curaturemeasurementssingprofilometry The
recentlydesignedsetupat D1A employing radially focussingcollimatorsdefinesa gaugevolumeof 0.6 x 1 x 10mm?. Thehigh spatialresolution
alongthe scanningdirectionallowedto obtainstrainprofilesevenfor depositof aboutl mm thickness Estimatedaveragestressesleducedrom
the neutronstrainprofilesagreewith resultsfrom bendingmeasurements.
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A-231 Distribution of radial strain in a disc braked railway wheelmeasuied by neutron diffraction

M. Grossé, M. Cerett?, P. Ottlinger®,

! Paul Scherreinstitut, Villigen (Schweiz)

% Laboratoirel_eon Brillouin, Saclay(Frankreich)

3 Hochschulgirr Technikund Wirtschaft,Dresden(Deutschland)

Disc bralkesareappliedin moderntrains. In contrasto block braked railway wheelsthe treadof discbraked wheelsis not heatedduringbraking.
The absenceof this annealingeffect can be resultin flatten of wheel sectorsand the formation of cracksbelown the tread. Residualstresses
formedduring serviceplay animportantrole in the crackinitiation andcrackgrowth processln orderto investigatethe structuralreasonf this
damagestrainmeasurementsereperformedby neutrondiffractionatthe G5.2facility of LLB Saclay(France).Threesectorof onewheelwere
investigated At sectorl no damagesrevisible or detecteddy ultrasonicmeasurementsSector2 wasaboutlmmflattenedat the positionof the
minimumradiusandsector3 containsa macrocracksomemillimetresbelow thetreaddetectedy ultrasonicmeasurementdn this contritution a
detailedcomparisorof the straindistribution in thethreesectords givenandpossiblereasondor it arediscussed.

A-232 Stressesn aformed steel

G. Albertini™*, P Fogarassy, A. Giuliani®*?, L. Xiang Ping’, R. Lin Pen§, A. Manescd>*,

! Dipartimentodi Fisicae Ingenieriadei Materiali e del Teritorio, Universitadi Ancona(ltaly)

% Istituto di ScienzeFisiche,Universitadi Ancona(ltaly)

3 NationalR&D Institutefor WeldingandMaterial TestinglSIM, Timisoara(Romania)

4 |stituto Nazionaleperla FisicadellaMateria,INFM, AnconaUnit (Italy)

5 C.R,ECentroRicercheFiat, OrbassanoTorino (Italy)

5 NFL, Studsvik(Sweden)

Springbackphenomenomccursin materials suchasmild steelsusedfor automotve sheeimetalapplicationsIn orderto studythis phenomenon,
FEM simulationswereusedto theoreticallyevaluatethe strainandstresdields insidethe formedmaterialsandneutrondiffraction measurements
were performedon U-formed steelspecimensn orderto experimentallyevaluatestrainsand stressesn critical regions of the samples. The
experimentaresultsprovedtheability of FEM simulationgo describehe stateof theformedcomponentandthusalsotheir ability to forecasthe
springbacleffect.

A-233 Neutron determination of the residualstressin a centrifuge bowl

G. Albertini"-2, R. Lin Pend, A. Manesct?, V. Stani¢-?, A. Ponzettf,

! Dipartimentodi Fisicae Ingegneriadei Materiali e del Territorio, Universitadi Ancona,ltaly

2 |stituto Nazionaleperla FisicadellaMateria(INFM) , AnconaUnit , Italy

3 NFL- Studsvik,Sweden

4 |stituto di ScienzeFisiche,Universitadi Ancona,ltaly

5 NUOVA M.A.I.P. SpA, Jesi(AN), Italy

An experimentalstudy of the stressfield in centrifugesfor food processingand for agriculturalapplicationswas undertakn. The model, the

dimensionsand the materialof the sampleare thoseof the mostrecentline of productionof the Nuova Maip compan. They are alsosome
of the largestrotors producedby that firm. The residualstrainsand stresseswere determinedby using neutrondiffraction techniqueshefore
centrifugation,inorderto evaluatethe residualstressafter fabricationandforming, andalsoafter centrifugation,inorderto evaluatethe changes
of stressinducedby centrifugation. The upperpart of the rotating bowl is investigatedwherethe higheststressfield during centrifugationis

theoreticallyforecasto occur

A-234 Measurementand modelling of residualstressesn a TiG weld

P. Webstet, N. Ananthairavakumat, D. Hughe$, G. Mills?, R. Prestofi, P. Withers’,

! Institutefor MaterialsResearchyniversity of Salford,ManchesteM5 4WT, UK

2 MaterialsScienceDepartmentlniversity of Cambridge Cambridge UK

3 ManchesteMaterialsScienceCentre University of ManchesterManchestertUK

Residuaktresseslueto TiG weldinghave beendeterminedisingthe neutrondiffractiontechniqueandtheresultscomparedvith a Finite Element
modelcalculation. Measurementwiere madeon a single pass,autogenoushead-on-platfiG weld madealongthe centreline of analuminium
alloy rectangulaplateof dimensionsl72x150x3mm. No filler materialwasused.Theweldis 150 mm long with the startandendpoolscentred
approximatelyl2 mm from the plate ends. Thereis an 8 mm wide fusion bandon the crown surfaceof the weld. Measurementwere madeat

a neutronwavelength1.51 Ausing the aluminium (311) reflectionand a gaugevolume 2 mm wide. Scanswere madealongtransierselines at

threelongitudinalpositionsx = 0 (the centreof theweld), x = -35 (40 mm from the start)andx = 35 mm (40 mm from the end)at mid-thickness.
Stressewverederivedusingstraindatacollectedin thethreesymmetryorthogonakdirections.A full 2-D FE modelwasgeneratedisingABAQUS.

Theagreemenbetweerthe calculatedandmeasuredesultsis good. Thelongitudinalresidualstressesrestronglytensile(up to 200MPa) in the

weldfalling to zeroataround15 mm from the weld line with balancingcompressiortowardsthe edges.

A-235 Improved Structural Integrity through Advancesin Reliable Residual StressMeasurement: the Impact of ENGIN-X.

L. Edwardd, J.R. Santistebah C. R. Borladd, M. E. Fitzpatrick, M. R. Daymond, M. W. Johnsof,

! Dept. of MaterialsEngineering;The OpenUniversity, Milton Keynes,UK

2 18IS, RutherfordAppletonLaboratory Chilton, Didcot, UK

Residuaktresdieldsareknown to have significantlyeffectonfatiguecrackgronth andhence structuralintegrity. Tensilestressebave detrimental
effectson fatiguelives,whereascompressie stressesanbe beneficial. So damageolerantdesignand maintenanceequiresdetailedknovledge
of critical cracksizes;crack gronth kinetics and accurate reliable knowledge of residualstressdistributions. This paperillustratesadwances
in neutronresidualstressmeasurementising examplesof both deleteriousand beneficialresidualstressfields andtheir impacton remnantlife
assessmentt will furtherdescribenow thenovel softwareandhardwareusedn theconstructiorof ENGIN-X, thenew engineeringliffractometer
beingbuilt atI1SIS, will provide anorderof magnituddmprovementover presentnstrumentationFinally, theimpactof thenew instrumentonthe
typeandquality of residualstresameasuremerdandconsequenstructuralintegrity assessmentill beforecast.
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A-236 Engineering applications of Bragg edgeneutron transmission

J.R. Santistebah L. Edwardg, A. Steuwe??, P. J. Withers®, M. E. FitzpatricK,

! Departmenbf MaterialSEngineeringThe OpenUniversity, Milton Keynes,UK

% Departmenbf MaterialsScience University of Cambridge UK

3 ManchesteMaterialsScienceCentre, UMIST/University of ManchestgrUK

Thetransmissiorspectrunof thermalneutronghrougha polycrystallinesampledisplayssuddenwell definedincreaseén intensityasa function
of neutronwavelength.The shape magnitudeandlocationof theseedgescanbe accuratelydeterminedy the time-of-flighttechnigueandhence
informationaboutthe stressstate texture andphasegpresentin the materialis readily available. An adwantageof Braggedgetransmissiorover
corventionalneutrondiffractionis thatit canusea pixellateddetectorto mapthe strainin planesamples,producingnagesanalogougo neutron
radiography Moreover, mapsof the stressstateandthe unstressethttice spacingfor in-planestresdfields canbe achieved by tilting the sample
relative to the directionof the neutronbeam. Examplesof the applicationof this techniqueto typical engineeringoroblemsare presentedn this
work.

A-237 ResidualStressinstrument at the HANARO

M Moon', CLe€', V Em!, H Kim?,

! HANARO Center KoreaAtomic Enegy Researchinstiute,PO. Box 105, Yusong,Taejon,Korea

Residuaktresameasurementsy neutrondiffraction have beenavailablesinceearly 2000atthe HANARO, KAERI. Recentlya newly developed
linearposition-sensitie detectoiof 100mmwidth x 200mmheightwasfabricatecandtested andwill beputinto operatiorin May 2001.Replacing
the old detectorby thatnew PSDwith high vertical aperturewe expectto cover the vertically divergentscatteringpeamfully from the focusing
monochromatoandto getabouttwo time highermeasuringefficiengy. We reportheretheinstallationof the HANARO residualstressnstrument
andits earlymeasurementsn the sampleof VAMAS andsomeengineeringvorks.

A-238 Neutron Strain Scanningof industrial components

T Pirling*, A.W. Wright',

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

The neutronstrainimagingtechniqueis a non-destructie methodfor the determinatiorof (residual)stressesleepinside matter Oftenit is the
only possibleechniqueparticularlywhenthe specimeris large or shouldnot be modifiedby themeasuremerih orderto performothertestsater
on. Samplesanbe"real” engineeringzomponent&ndno specialsampletreatmenis necessarpeforea measuremenflrhe strainimagerat ILL
shaws high lateralresolutionandis suitableaswell to interfaceand surfaceproblems. Several sectorsof industry have usedthe facilities of the
Institut LaueLangevin in Grenobléefor their productresearch¢ontrolanddevelopment.The posterwill describeheprinciple of thetechniqueand
someexamples.

A-239 Residualstressin clinchedjoints of metals

J.Gibmeiet, R. Lin Pend, N. Rodé, M. Odéer?, B. Scholte$,

! Instituteof MaterialsTechnologyUniversity of Kassel,D-34125Kassel Germary

% studsvikNeutronResearch.abaratory UpspsalaUniversity Nykoping 61182, Sweden

3 Division of EngineeringViaterials,Linkdping University, Linkoping58113, Sweden

Diffraction methodsare usedfor the determinatiorof characteristicesidualstress(RS) distributionsin undismantlectlinchedsampledor the
assessmertf theinfluenceRS on themechanicabehaiour of clinchedjoints. While X-ray diffraction enablesnerelythe determinatiorof near
surfaceRS distributions the higher penetratiordepthof neutronradiationallows the determinationof triaxial RS statesinside the material. In

additionthe complex geometryof clinchedjoints restrictsthe applicationof X-ray RS analysis.Thereforea combinedRS determinatiorby X-ray
andneutrondiffraction hasbeenusedto get an expressie assessmerdf the RS distributionsin the immediatevicinity of clinchedjoints. Two

differentmaterialswith differentmechanicabehaiour wereusedfor clinchingaswell astwo differentcommonclinchingtechniques.
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A-240 The study of remanentFeCoV/TiZr supermirrors.

S.V. Meteles*, N.K. Pleshane', V. Bodnarchuk, D.A. Korne&?, A. Menellé’, V.M. Pusenkv', A.F. Schebeta', V.A. Ulyano/*,

! Petershrg NuclearPhysicsinstitute, GatchinaRussia

2 JointInstituteof NuclearResearchDubna,Russia

3 Laboratoirel.

Polarizedneutronreflectometrywith phaseanalysis(PNRF\) techniquecan be realizedby several methods. One of the possibilitiesis to use
the scheméemanenpolarizer- sample- remanentnalyzey provided the polarizerandthe analyzercanbe rotatedabouttheir surfacenormals.
Thus,propertief remanensupermirrorss importantfor this schemeandhave to be studied.For FeCoV/TiZr supermirromwith aremanenceéhe
spin-upandspin-davn neutronreflectvities were measuredt differentappliedfields asa function of Ape.p,=A/sind. Differentgroupsof layers
areresponsibldor reflectionat differentvaluesof Aye,p (thinnerlayersgive riseto reflectionat smallerA,e,p). Thus,magnetizatiorprocesse
differentmagnetidayersof the supermirrorcanbe studied.It wasfoundthatall magnetidayersremainto be magnetizedppositeto thefields of
magnitudeup to 30 Oe.

A-241 Designingof Multilay ered Systemswith desirable properties

V. Ignatavich!, F. Ignataitch?,

! FrankLaboratoryof neutronphysicsof JointInstitutefor NuclearResearchRussia

2 Instituteof OpticsUniversity of RochestgrUSA

We presentan analyticalmethodto dealwith multilayeredsystemswhich helpsto preparesystemawith desirableproperties.In particular we
shawv how to preparea systemwith forbiddensecondorderBraggdiffraction.

A-242 Neutron standing wave and spatial beamsplitting methodsfor neutron grazing incidencestudiesof layered structur es

V. Aksenw, Yu. Nikitenko,

! JointInstitutefor NuclearResearchDubna,Moscav Region, Russia

Thespecificfeatureof theformationof theneutronwave field atreflection refraction,or channelingf polarizedneutrondn layeredmagnetically
noncollinearstructuresarestudedtheoreticallyandaredemonstrateéxperimentally Theresultsof theinvestigationof magneticallynoncollinear
structuressuchasthe magnetidayerin aninclined magneticfield, magnetic-nonmagnetiaterfacelocally noncollineamwith the magneticfield,

bylayerwith an exchangeinteractionof atoms,andthe domainstructurein a thin iron layer by the methodof neutronstandingwavesandthe
methodof spatialbeamsplitting causedy spinflip arepresented.

A-243 Neutron spatial beam-splitting for impr ovementof polarization analysis

V.L. Aksenw, S.V. Kozhernikov, Yu.V. Nikitenko,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch]141980Dubna,Moscav Region, Russia

Reflectionof polarizedneutronsfrom the Co film on glasshasbeeninvestigated. An externalmagneticfield is appliedunderan angleto the
samplesurface. Theincreasingof polarizationdegreeof the beamin off-speculareflectionregionin comparisorwith the incidentbeamhasbeen
obsered. It hasbeenshawvn thatjoint usingof reflectionfrom magnetizednirror andthe effect of spatialbeam-splittingncreasesin efficiency of
polarizationanalysisat investigationof layeredmagneticallynon-collinearstructures.

A-244 Inelastic scattering of neutronson ultrasonic excitationsin layered structur es

V. Aksenar!, Yu. Nikitenko!, E. Raitmart, V. Gavrilov?, V. Proglyadd, A. Petrenko®,

! JointInstitutefor NuclearResearchpubna,Moscaw region, Russia

% Instituteof PhysicalEnegetics,RigalV-1006,Latvia

Theeffectof ultrasoundnthegrazingreflectionof polarizedneutronsn theconditionsof neutronstandingvave formationin thelayeredstructures
Cu/Ti/FeGd(Gd)/T/Cu is investigated Thedependencef the neutronreflectioncoeficient on theamplitudeandfrequeng of theultrasonicwave

is obtained.Changesn the positionsof the nodesandantinodesf the neutronstandingwave field dueto enegy exchangebetweerthe neutron
andthe sonicphononis first detected.

A-245 Magnetic ExchangeCoupling in FeCr/Cr Superlattices
R. Siebrecht?, A. Schrger®, T. Schmitté, H. Zabel,

L Institut fiir ExperimentalphysikFestiorperphysik) RuhrUniversitit Bochum,44780Bochum,Germary

2 |nstitut LauelLange/in, F-38042Grenoble France

3 GKSS-Porschungszentruieesthach&mbH, Max-Planck-StraR&1502GeesthachiGermary

To understandhe mutualinfluenceof themagnetidayersin amagneticsuperlatticeon eachotherit is desirableo continuouslytunetheirmagnetic
properties This allowsto systematicallystudytheresultingeffecte.g.ontheorderingtemperatures the systemandon theexchangecoupling.In
practicethishashardlyeverbeenachiezed. Basednour previousstudiesof Fe/Crsuperlatticefl] we havereplacedheFelayersbyanFe,—1Cr,
alloy in awide concentratiomangez. Neutronreflectvity andMOKE measurementshav thatincreasinge from zeroto 0.8 reduceghe Curie
temperaturd’¢c of the Fe,,_1 Cr,, to zero. Although a strongeffect on the Néeltemperaturd'y of the Cr interlayersdueto a proximity effectis
expected neutronscatteringdataonly indicatea drop of T from 500 to 330 K atz = 0.8. The exchangecouplingpropertiesaredramatically
modifiedcomparedo the Fe/Crsystem.Whereasour Fe/Crsamplesexhibited a strongnon-collinearcouplingmediatedby frustratedspiralsof
antiferromagneticr [1], the FeCr/Crsamplesxhibit only stronglytemperaturelependentollinear ferro- or antiferromagneticoupling. These
resultscanbe understoody consideringhe modificationof theinterfacetopologyuponalloying highlightingtherole of structuralandmagnetic
roughnesgor the magneticexchangecoupling.[1] A. Schrgeretal., Phys.Rev. Lett. 79, 4914(1997).
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A-246 Interlay er Coupling in Er|Tb superlattices

J.Voigt', E. Kentzinget, U. Riicker', D. Hupfeld', W. Schmidg, M. Ohl?, T. Briickel*,

! Forschungszentruddilich, IFF/ISM, 52425Jilich

% Institut LaueLangevin, 38042Grenoble Forschungszentrurdillich, IFF/INS

We reporton neutrondiffraction experimentsof Er—Thb multilayers. Thesehave revealeddifferentcouplingphenomenaependingon the layer
thicknessln asampleErso|Ths long rangedorderechelicalandc-axismodulatedstructuresasin bulk ErbiumoccurThehelicalstructureis stable
up to temperaturefigherthanthe bulk critical temperature Measurementsvith synchrotronradiationhave shavn that the helical structureis

alsoformedin the Terbiumlayers.Apparentlyproximity effectschangethe balancebetweeranisotroy andRKKY interactionin away to favour

helical magneticorder Additionally the neutrondiffraction shavs a doubling of the chemicalsuperstructuraswell for the Ers|Ths asfor the

Ers|Theo sample pointingto antiferromagneticouplingof subsequentyersof oneelement.Neutronreflectvity measurementsrein progress
to improve the understandingf this coupling.

A-247 Neutron Reflectiity Study of Gd/Cr multilay ers
K. Mergial, L. T. Baczevski?, S.Hamadd, H. Gamari-Sealt J. Hauschild, S. Messolora, T. Shinjd®,

! Instituteof NuclearTechnologyandRadiationProtectionN.C.S.R."Demokritos”, 15310Ag. Paraskvi Attikis, Greece

2 Instituteof Physics PolishAcademyof SciencesAl. Lotnikow 32/46,02-668Warsav, Poland

3 Institutefor ChemicalResearchUniversity of Kyoto, GokashoUji, Kyoto 611-0011,Japan

4 Instituteof MaterialsScienceN.C.S.R."Demokritos”, 15310Ag. Paraskvi Attikis, Greece

¥ Hahn-Meitnernstitut, Glienicker Str. 100,D-14109Berlin, Germary

In orderto studythemagneticstructureof Gd/Crmultilayerswe have carriedout polarizedneutronreflectivity measurementsn aGd(3OA)/Cr(3O
A) multilayergrown by MBE onaMgO(001)substrateThe reflectiity of the multilayerin thetemperatureange12 to 300K, with andwithout
the applicationof a magneticfield perpendiculato both the incidentand scatteringwavevector was measured.X-rays reflectvity datafrom a
muchwider Q-range givesthethicknessof about37.5and30.04for the Cr andthe Gd layerrespectiely, while theinterfaceroughnesss limited
to about5 A. At T=12K, for zeromagnetidfield thereis no netmagnetizationwhereagor anappliedfield of 2.34kG simulationof thetwo spin
polarizationggivesa meanmagneticmomentperatomof 3.30t0.12u5 for the Gd and0.13+0.12u 5 for the Cr. Both magneticmomentsalign
ferromagneticallyAt thistemperaturdysteresigxistsandthe saturatiorfield is aboutl.2kG while thecoercvity is about0.6 kG. Magnetization
measurementgersusmagnetidield have shawvn unambiguouslyn-planeanisotrop in the studiedsamplesowe do not expectary perpendicular
magnetizatiocomponent.

A-248 Magnetic propertiesof Fe; —, Co,/Mn/Fe; _,Co, trilay ers asdetermined by polarized neutron reflectometry

E.Kentzinget, U. Ricker', B. Topenerg', S.Nemger*, J. Voigt', Th. Briickel', F. Ott?, C. Fermor,

L Institut fir Festirperforschungrorschungszentrudillich, 52425Jilich, Germary

2 LaboratoireleonBrillouin (CEA/CNRS),CE-Saclay91191Gif-sur-Yvette,France

Epitaxialtrilayersof thetypeFe; _, Co,/Mn/Fe; _, Co, (x=0to 0.75)with interlayerthicknesset thenmrangeshav a stronginterlayerexchange
coupling that dependsstrongly on the Mn thicknessand the ferromagnetiomaterial(i.e. x). Using polarizedneutronreflectometry we have

investigatedhe field dependenbrientationof the magnetizationin the individual layers. In the remanenstate,a non-collinearorientationof the
ferromagnetidayersis found;theorientationf themagnetianomentsarefoundto betheresultof competitionbetweerthecrystallineanisotroy

andtheinterlayerexchangecoupling. For somestoichiometryof theferromagnetidayers,a clearindicationof a netmagneticnomentwithin the
Mn interlayeris found.

A-249 Neutron wave channelingin the structur e Cu(10nm)/Ti(150nm)/Cu(100nm)/glass
V.L. Aksenor!, Yu.V. Nikitenko!, A.V. Petrenk!, V.V. Proglyadd, F. Rad\f, V.G. Syromyatnilkov?,

! FrankLaboratoryof NeutronPhysics JointInstitutefor NuclearResearch,Dubn&loscav Region, Russia

2 Nationallnstituteof PhysicsandNuclearEngineeringMagurele Romania

3 Petersbrg NuclearPhysicdnstitute, Gatchina,Russia

Experimentalinvestigationsof the channelingof neutronwavesin the structureCu(10nm)/T(150nm)/Cu(100nm)/glasare conducted. Three
resonancenodesdetectedat neutrontunnelingthrougha 30 nm copperlayerandat neutronradiationimmediatelyout ofa 150 nm titaniumlayer
areobsered. Thechannelindengthis determinedIt is concludedhatmonochromatizatiomcreasessthe wavelengthof thechanneledeutrons
grows.

A-250 Polarised neutron reflection (PNR) study on the magnetisationreversalin ferr omagnetic/antiferromagneticCo/CoO multilay ers
M. Gierlings, M.J. Prandolin?, H. Fritzsché, M. Gruyterg, D. Riegel,

1 Hahn-Meitnefinstitut GmbH Berlin, Glienicker Str. 100,14109Berlin

% FreieUniversitt Berlin, FachbereicHiiir ExperimentalphysikWE1), Arnimallee14, 14195Berlin

PolarisecheutrorreflectometryPNR)is usedto investigatehemagnetisatiomeversalin aferro-antiferromagneti€o/CoOfilm systenmexhibiting
an extraordinarily strongexchangebias. After field cooling belonv the Néel temperaturghe presenjCo(16.4nm)/CoO(2nm)/Au(3.4nm)]zo
multilayeris characterisethy a shiftedmagnetichysteresidoop with simpleunidirectionalproperties.By PNR we obsere anasymmetryof the
in-planeprojectionof the net magnetisatiorin the reversalprocesse®n oppositesidesof the hysteresidoop. Theseresultsprovide a detailed
understandingf the obsenationsmadeby SQUID magnetometry:A sharptransitionfrom one magnetisatiorstateto the otherat decreasing
fields (comingfrom the coolingfield direction)asopposedo the reversalfor increasingdfields (returningto the cooling field direction)which is
characterisetly magnetisatiomotation.
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A-251 Total neutron reflectionat ultrasonic excitation of the mirr or

V. Akseno/!, Y. Nikitenko', V. Proglyadd, E. Raitmari, V. Gavrilov?, E. lolin?,

! JointInstitutefor NuclearResearch] 41980Dubna,Moscawv region, Russia

% Instituteof PhysicalEnegetics,RigalV-1006,Latvia

The reflectionof neutronsfrom a continuousmirror is investigatedas a function of the frequeng and amplitudeof longitudinalandtrans\erse
ultrasonicwaves excited in the mirror. The off-speculareflectionof neutronsdueto enegy exchangebetweenthe neutronandthe sonicwave
is discovered. In theregion of total reflectionthe intensity of the off-speculareflectionof neutronsrom the mirror is a periodicfunction of the
neutronwavelength.

A-252 Analysis of Neutron Reflectometry Data by Monte Carlo Technique

S.Singht, S.Basu?,

! Solid StatePhysicsDivision, BhabhaAtomic ResearclCentre Mumbai400085,INDIA

% InternationalAtomic Enegy Ageng, WagramerStrassé, P.O.Box100,A-1400Vienna,Austria

Neutron Reflectometryhasbeenextensiely usedfor obtaininglayer densitiesand interfacial roughnessesvith high resolutionin thin films.
Polarizedneutronreflectometrycanobtainmagnetionomentdensityandmagneticstructurein thin films of magnetiomaterials.Onecangenerate
the reflectiity pattern[R(Q)] by Parratts’ formalism[1]. Model of the film structureis generatedhroughx? (fit betweenmodeland datain
R(Q)) minimizationin parameterspace. In the presentwork we have tried a schemefor obtainingthe structuralparameter®f a thin film by
fitting reflectiity datathrougha Monte Carlotechniqueearlierusedby usfor amorphousystems[1]L.G.Parratt,Phys.Rev., 95,(1954)35FOn
deputatiorfrom Solid StatePhysicsDivision, BhabhaAtomic ResearctCentre Mumbai400085, India

A-253 A RemanentFe/SiSupermirr or TransmissionPolariser

J.Stahn M. Horisbeger, D. Clemens

! Laboratoryfor NeutronScatteringETHZ & PSI,5232Villigen PSI,Switzerland

ThematerialcombinationFe/Sion a Si substratevaschoserbecausé¢hecontrasin the scatterindengthdensitiess high for spin-upneutronsand
almostvanishedor spin-davn neutronsandits neutronabsorptioris low. Remanenceanbe achiezed for the FeusingDC magnetrorsputtering.
The problemsinherentin this systemarethe interdiffusion of Si into the Fe, the non-idealmatchingfor spin-davn neutronsandthe presencef

large stressesHowever it is the anisotropicstresswhich causegthe magneticcemanenceOptimisationof the sputteringparameterge.qg.,partial
pressuresf Ar, Ny or O2) candealwith one of the problemsbut usuallywith an adwerseeffect on oneof the others. A potentialsolutionis to

introducea thin SiO,-layerto preventinterdiffusionin thefirst place. The matchingbetweenFe and Si worsensonly slightly andthe anisotropic
stresds hardly affected.

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

H. Fritzsché, K. Temst, M. J.VanBaef,

! Hahn-Meitnefinstitut, Glienickerstr 100,D-14109Berlin, Germay

2 Laboratoriumvoor Vaste-StdiysicaenMagnetismeK.U. Leuven, Celestijnenlaai200D, B-3001Leuven, Belgium

Using off-speculampolarizedneutronreflectometrywith neutronspin analysiswe determinedhe magneticpropertiesof alarge arrayof in-plane
magnetizederromagneticCo disks. Satellitesareclearly obsenedin the off-specularreflectiity, dueto the lateralperiodicity of the disk array
Using polarizedneutronsthe intensity of the satellitesin the off-specularreflectvity was studiedasa function of magneticfield appliedin the
sampleplane.The magnetizatiomeversalwasinvestigatedy spinanalysisof the off-speculareflectedneutrons.

A-255 Off-specular polarized neutron reflectometry study of magneticdots with a strong shapeanisotropy

K. Temst, M.J. VanBael, V.V. Moshchallov!, Y. Bruynseraede H. Fritzsché, R. Jonckheerg

! Laboratoriumvoor Vaste-StdiysicaenMagnetismeK.U. Leuven, Celestijnenlaa200D, B-3001Leuven, Belgium

2 Hahn-Meitnetinstitut, Glienickerstt 100,D-14109Berlin, Germay

3 IMEC vzw, Kapeldreef75,B-3001Leuven, Belgium

We have measuredhe off-specularpolarizedneutronreflectiity of a regulararrayof rectangulamagneticpolycrystallineCo-dots,which were
prepareddy a combinationof electronbeamlithography molecularbeamdepositionandlift-of f processesThe dotshave a length-to-widthratio
of 4:1, imposinga strongshapeanisotroy. Theintensityof the off-specularsatellitereflectionwas monitoredasfunction of the magneticfield
appliedparallelto the dotsandin the planeof the film, allowing usto analysethe magnetizatiorreversalprocessusingthe four spin-polarized
cross-sections.

A-256 Determination of the Temperature Dependenceof the Coercivity in Fe/Cr(110)-Multilay ers

J.Hauschild, H. Fritzsché, S.Bonn', Y. Liu!, J.Klenke!, K. Prokes,

! Hahn-Meitnesinstitut, Glienicker Str. 100,14109Berlin

For singleiron layerson a bulk chromiumcrystalit wasshavn thatthe coercvity asafunctionof temperaturdnasa discontinuityat 130K which
is closeto the temperaturavherebulk Cr exhibits a phasetransitionfrom a trans\erseto a longitudinal spin densitywave. We preparedor our
studiesan [1.2 nm Fe/26 nm Cr]15 multilayer in (110)-orientation. In our experimentwe determinedthe completemagneticstructureof the
multilayer: the antiferromagnetiphaseof the chromiumwith neutrondiffraction andthe ferromagneticorderof theiron layerswith polarised
neutronreflectometry We did not detectary signthatthe differentmagneticphasesn chromiumaffect the magneticreversalof theiron layers.
Thecoercie fieldsasafunctionof temperatureanbe perfectlyfitted by anexponential.

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

A. Hoffmann', M.R. Fitzsimmons, J.A. Dura, C.F. Majkrzak®,

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

2 Nationallnstituteof StandardsndTechnologyGaithershirg, MD 20899,U.S.A.

We investigatedusingpolarizedneutronreflectometryNiO/Pd heterostructurefor the presencef a magnetigproximity effect, which is expected
to produceaninducedferromagnetianomentin Pd. Usinga specificisotopemixture of Ni in the preparatiorof NiO, the chemicalcontrastacross
thePd/NiOinterfacewasgreatlysuppressedhusenhancingensitvity to magneticcontrastatthereflectinginterface.Despiteenhancedensitvity
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for ary inducedmagneticnoment,no evidencefor a proximity effect wasobsenred. If presentthe magneticmomentper Pd atomcould not be
morethan0.01mug, regardlesof Pdlayerthicknessgrystallineinterfaceorientation,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.Fullertor?,

! Nationallnstituteof StandardsndTechnologyGaithersiirg, MD 20899-8562|JSA

2 1BM AlmadenResearclracility, SanJose CA 95120,USA

Polarizedneutronreflectometrycanextractthe depth-dependemhagnetizatiorof magneticthin films morepreciselythanothertechniquesvhich
arelimited to a measuremenif the averagemomentor the momentat the surface. Measuringthe reflectity first with neutrongglancingoff the
front surfaceandagainwith neutrongylancingoff the backyields eight spin cross-sectionssteadof the usualfour. Differencedn thefront and
backreflectvities indicatethe presencef magnetictwists in the sample.We have appliedthis method,aswell asthe morecornventionalfront-
surface-onlyreflectometryto study a soft ferromagneexchange-coupletb a hardferromagnein fields from 5 to 50 mT. Bulk magnetometry
suggestspring-magnebehaior, andwe find the twist in the soft phaseextendsinto the hard phaseat fields too small to induceirreversibility.
Thisfindingis at oddswith simplemean-fieldnodelsof spring-magnets.

A-259 Off-specular neutron scattering experimentswith full polarization analysison an Fe/Cr multilay er

J.Major*, C.R. Anderson, H. Humblot, A. Schrgrer®, A. Vorobie/**, H. Zabef, H. DoscH,

! Max-Planck-Institufiir MetallforschungHeisenbegstt 1, D-70569StuttgartGermary

2 InstituteLaue-Langein, F-38042Grenoble France

3 Institut fiir Experimentalphysik/Fesikperphysik,Ruhtniversitit Bochum,D-44780Bochum,Germary

4 Petershrg NuclearPhysicdnstitute,188350Gatchina St. Petershrg, Russia

We presentesultsof spin-resoled specularnddiffuseneutronreflectvity experimentshatwereperformedon a magneticmultilayer sampleat
room temperatureat different magnetic-fieldmagnitudesand orientationsusing a polarized®He gasspin analyser the new wide-angleneutron
spinfilter. Owing to the correlatedroughnesstructureof the sample the obtainedreflectivity mapspossessery rich diffuse-scatteringatterns.
Theresultsobtainedwith full polarizationanalysisallow usto separat¢he effectsdueto interfaceroughnes®f chemicalfrom thoseof magnetic
origin. Theuseof therecentlyproposedsupermatrixnethodfor dataanalysigA. Rihmetal., Phys.Rev. B 60 (1999)16073]is essentiatlueto
themagneticnon-collinearityof the studiedFe/Crmultilayer.

A-260 Surfaceexcitationsin thin helium film in silica aerogels.

I.V. Boggyavlenskiit, A.V. Puchlov!, H.J.Laute?, A. Skomorokha'!,

! Institutefor PhysicsandPawer Engineering249020 Bondarenk sqg.1,0bninsk,Russia

2 InstituteLaueLangevin, F-38042,GrenobleCede 9, France

Theinterestto studytheexcitationsin a4Hefilm adsorbedn silicaaerogeis, that4Hefilms in theaerogeshavs adifferentbehaior comparedo
films on othersubstratesse.g. graphite.Apartfrom this, bulk heliumin aerogelgraphiteor vycor shavs a differentexponentfor thetemperature
dependencef the superfluidcomponennearthe lambda-transitionThis may be relatedagainto the differentinterfacepropertiesof the helium
film excitationson the fractal aerogelsurface. The resultsof the first experimentwith thin helium films on the DIN-2P1 spectrometeat IBR-2
reactorare presentechere. Experimentshavs the good performanceof this spectrometeeven without cold source. In particularthe very low
backgrounds anabsolutenecessarfeatureto obsene thevery smallsignals.

A-261 Correlatedinterface roughnessand domain structur ein FeCoV/TiZr multilay ers studied by off-specular neutron reflectometry
V.A. Ulyanos!, R.W.E.vandeKruijs?, M.Th. Rekweldf, H. Fredrikz&€, S. Langridgé, N.K. Pleshane®, V.M. Pusenkv!, A.F. Schebeto', V.G.
Syromyatnilov',

! Petershrg NuclearPhysicsinstitute,188300Gatchinal eningraddistr.,Russia

% InterfacultairReactornstituut, Delft University of technologyMekelweg15,2629JB Delft, The Netherlands

3 RutherfordAppletonLaboratory Chilton, Didcot, Oxfordshire 0X11 OQX, United Kingdom

In this work we presentthe resultsof time-of-flight polarizedneutronreflection (PNR) experimentswith spin-analysiqafter the sample)on
[FeCoV/Tizr] multilayerswith appliedfields parallelto the in-planeeasyaxis of magnetization.In the currentstudywe usedthe reflectometer
CRISPof ISIS in combinationwith a multichannellRI-PNPI analyzer Our measurementshav magneticoff-speculameutronscatteringwhich
yields useful information on the field dependentnagneticdomain structureand on the in-depth correlatedinterfacial roughnessn magnetic
multilayers.

A-262 Magnetization Reversal Processefn an ExchangeBiasedCo/CoO Film

W.-T. Lee!, S.G. E. te Velthuig, G. P. Felchef, F. Klose!, T. Gredig, E. D. Dahlbeg?,

! SpallationNeutronSource Oak RidgeNationalLaboratory

2 Material ScienceDivision, ArgonneNationalLaboratory

3 Departmenbf Physics University of Minnesota

Polarizedheutronreflectometry(PNR)is utilized to investigatehe magnetizatiomeversalprocesses anexchangebiasedCo/CoOpolycrystalline
film. We demonstratéow speculaPNR maybeusedto determinghe meansquaredeviation of the lateraldomainorientations This quantitycan
be relatedto the mechanismef the magnetizationeversalprocessesThe reversalof the Co magnetizationin the sampleis studiedasa function
of field, temperatureandfield training. After field cooling the samplebelow the blocking temperaturethe reversalof the untrainedfilm occurs
throughuniaxialdomainswitching. In contrastrotationof themagnetizatiorin domainds obsered duringreversalof thetrainedfilm. Above the
blockingtemperatureyniaxial domainswitchingagaindominateghe reversalprocess.Theresultsclearly indicatethe importanceof irreversible
changesn the interfacial coupling. It is mostlikely thesechangesare a resultof somereorientationof the antiferromagneticlomains. Work
supportedy US-DOE,Office of Sciencecontract31-109-ENG-38.
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A-263 Domainsand interface roughnessn Fe/Cr multilay ers: Influence on the GMR effect

H.J.Lauter, V. LauterPasyuk-2, B. Topenerg®®, O. Nikonov!, E. Kravtso/®, L. Romashe®, V. Ustino/®,

LILL, B.P156,F-38042 Grenoble France

27U MiinchenD-85747Garching,Germary

3 JINR, 141980Dubna,Russia

* PNPI,188450,GatchinaRussia

¥ IFF, D-52425Julich, Germary

5 IMP, 62019Ekterinkurg, Russia

Thenon-colinearcouplingof magneticnomentsn a Fe-Crmultilayer stackis laterally constrainedo domainsseenby off-specularspin-flip half

orderBragg-sheescattering.Themagnetidield dependencef the couplingangle which scalesvith the GMR effect, is directly obtainedhrough
the cut-off of the off-specularBragg-sheescatteringat the neutronspin-dependentritical angles. Interfaceroughnessnanifestsin off-specular
scatteringthroughfull orderBragg-peaksis independenbn a magneticfield andthus doesnot influencethe magneticfield dependencef the
GMR effect. 3-dimensionamodelcalculationgerformedin the DWBA with supermatrixformalismallows for a detailedcomparisorof the data
in particularin regionswith interferencefrom spin-dependentritical anglescatteringwith off-specularscatteringof the multilayer structure.An

excellentagreemenof the 3-dimensionamodelcalculationwith the datais obtained.

A-264 Spin-flop transition in an antiferr omagneticsuperlattice

S.G.E.te Velthuis J.S.Jiang G.P Felcher S.D.Bader,

! ArgonneNationallLaboratory 9700SouthCassAvenue Argonnell. 60439,USA

Magneticorderingin anantiferromagneticallfyAFM) coupleduniaxialFe/Cr(211)superlatticavasstudiedn orderto determinehow thetransition
evolvesasa function of the anglealpha betweerthefield H andin-planeeasyaxis andhow the transitionproceedsrom one of the surfacesin
this finite AFM system. MagnetoOptic Kerr Effect measurementshaved differencesn the orientationsof the Fe layer magnetizationsas a
function H for differentvaluesof a.. Two regimescould bedistinguished«j3° anda¢, 3. While athigh field all Felayersareferromagnetically
orderedon reductionof H, dueto thecoupling,an AFM orderingis achieved. Polarizedneutronreflectometry PNR) determinedhatdepending
on alpha the top Fe layer becomesalignedeither parallelor antiparallelto the field, when H decreasefom the saturatiornto zero. With PNR
thenon-collinearmagneticorderingof the Felayerswasdeterminedabove the spinflop field. Work wassupportedy US DOE, Office of Science
contract# W-31-109-ENG-38.

A-265 Spin density wave controlled by the superlattice period in Cr(001)/Snmultilay ers with Snmonatomic spacerlayers

M. Takedd, K. Mibu?, J. Suzuk?, Y. EndoH, T. Shinjc?,

! PhysicsDepartmentGraduateSchoolof ScienceTohokuUniversity, Sendai980-8578,Japan

2 Institutefor ChemicalResearchKyoto University, Uji, Kyoto 611-0011 Japan

3 AdvancedScienceResearctCenter JaparAtomic Enegy Researclinstitute, Tokai, Ibaraki319-1195Japan

4 Institutefor Material ResearchTohokuUniversity, Senda980-8577 Japan

Exotic spin-density-vave (SDW) statesgn Cr(001)/Snmultilayerswerestudiedby neutrondiffraction. Four multilayerswith differentCr thickness
(tcr =4 ,8,12and16 nm)in Cr/Snbilayerswere synthesizedn MgO substratesTotal thicknessof Cr waskept constanto be 240nm in all
thesesamples.In the multilayersexcepttc, = 4 complicatedncommensurat&DW statesformedat low temperatureg which wave vectorsof
the SDW weredeterminedy the superlatticeperiod.

A-266 Spin-resohed unpolarized neutron off-specular scattering for magnetic multilay ers studies

V. LauterPasyuk-2, H.J.LauteP, B. Topenerg®?, O. Nikonos>2, E. Kravtso/®, L. Romashe®, V. Ustino/%, A. Vorobie/”, J. Major”,

! TU Miinchen PhysikDepartmenE13,D-85747Garching Germary

2 JointInstitutefor NuclearResearch141980Dubna,Moscav Region, Russia

3 Institut LaueLangein, B.P156,F-38042 GrenobleCede 9, France

* PNPI,188450,GatchinaRussia

% IFF, D-52425Julich, Germary

8 Instituteof Metal Physics 52019Ekterinturg, Russia

7 MPI MetallforschungD-70569Stuttgart Germary

We reporton anen methodusingunpolarizecheutronreflectionfor theinvestigationof magneticstructuran exchangecoupledmagnetianultilay-
ers.Stronganomaliesn theoff-speculaiscatteringaredeterminedy the spin-flip procesriginatingfrom magnetidluctuationsn the multilayer.
This spin-flip selectve processenablego useunpolarizecheutrons A complete3-dimensionatlataanalysisof speculamandoff-specularscatter
ing hasbeenemployedto verify atomicspin correlationsandthein-planedomaindistribution in Fe/Crmultilayers,a typical systemshaving 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"?, J.J.Peif, K. L. Yu!, C.W. Chand, W. D. Hs\?, J.G. Lin?, Z. Tur?*, S.Mad’,

! Departmenbf EngineeringandSystemScience National Tsing HuaUniversity, Hsinchu30043, Taiwan

2 NuclearReactomivision, NuclearScienceand TechnologyDevelopmentCenter National Tsing Hua University, Hsinchu30043Taiwan

3 Centerfor Condensed/atter ScienceNational Taiwan University, Taipei 106, Taiwan

4 NeutronProgranmfor NeutronResearchChalk River LaboratoriesChalk River, Ontario,K0J 1J0,Canada

5 Seagat@echnologyMinneapolis MN55435,USA

The neutronand X-ray reflectvity were usedto study the interface diffusion of annealedoermallgy/NiMn thin film. The polarizedneutron
reflectvity was performedat C5 beamlineof the Chalk River Laboratorywith (+,+) and (-,-) settings. The X-ray measurementere carried
out at Spring-8synchrotrorfacility. The X-ray datashaved a stronginterfacediffusion betweerthe buffer layerandNiMn layer afterannealing
the sample.However, the interfacediffusion betweerthe permalloy andNiMn layerscannotbe determinedaccuratelydueto thelow contrastof
electrondensity although8 ordersof magnitudehadbeencollectedundersynchrotrorradiationmeasuremeniThepolarizedneutrormeasurement,
althoughonly four ordersof magnitudehadbeendone revealsa betterdatato sheda light on theinterfacediffusion of this exchangebiassample.
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A-268 Polarized Neutron Reflectivity Studiesof the ExchangeBiasin CoO/Co Multilay ers

F.Radd, M. Etzkorn', V. Leiner>2, A. Schrerer', K. Westerholt, H. Zabetl,

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

2 InstituteLaue-Langein, F 38042Grenoble France

Theexchangebias(EB) phenomenois associatevith interfacialcouplingbetweerferromagneti@andantiferromagnetispinstructuresresulting
in anunidirectionaimagneticanisotroy. TheEB is expressedby ashift of thehysteresisoop (exchangdield Hg) andanincreasef thecoercitivity
field (H.) by field coolingthroughTy. We have investigatedhesetwo effectsby MOKE and PNR. Neutronhysteresidoopsweretaken at 310
K (Txy (CoO)=291K) and240K by scanningthe magneticfield and detectingthe 4 reflectvities (R++, R+-, R-+, R—) at the position of the
first multilayer peak.From suchscanswe infer thatthe magnetisatiomeversaldoesnot occurby in-planerotationbut ratherthroughdomainwall
movement. The reversalprocesgemainsthe samefor all temperaturesndfor both coercvity fields. Furthermorediffuse scatteringoccurring
duringreversalsupportghe notion nucleationandwall movementinsteadof rotation.

A-269 Neutron Reflectometryand Magnetic Structur e of Multilay erswith Strong Interfacial ExchangeCoupling

J.M. Colino,

! Facultadde Quimicas,Universidadde Castilla- La Mancha

Following our recentexperimentsat the neutronreflectomete(CRISP)at the RutherfordAppletonLaboratorywe presenta detailedstudy of the
magneticstructuran thegrowth directionof multilayersmadeof GdandColayers.For thesamepurposeve analysehemagnetizatiometermined
by othertechniquegSQUID). Suchmultilayer systemis composedf two ferromagnetidayersthat areantiparallelcoupledat the interfaceand
representa giantartificial ferrimagnet.Comparisorof experimentswith profilesobtainedirom meanfield simulationdeadsto a globalpictureof

ferromagnetidayerswith reducedmomentsaandsomeinterfaceeffects.
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A-270 Neutron Compton Scattering Studiesof StretchedPolyethylene

B.J.Gabrys, W. Zajac, J.Mayers, M.S. Kalhord',

! Faculty of MathematicandComputing,The OpenUniversityin the South,FoxcombeHall, BoarsHill, Oxford OX1 5HR, UK

2 The Henryk Niewodniczanskinstituteof NuclearPhysicsul. Radzilowskiego 152, Krakow, Poland

3 SIS PulsedNeutronFacility, RutherfordAppletonLaboratory Chilton, Didcot, OX11 0QX

4 Departmenbf PhysicsUniversity of Sindh,JamshoroPakistan

Themearkinetic enegy of hydrogerandcarbonatomsin unstretche@ndstretchegolyethylenesamplediasbeenmeasuredby neutronCompton
scatteringon theelectron\dlt spectrometefeVS)at ISIS spallationsource Assumingthattheseatomsmaove in harmonicpotential the vibrational
frequencieof the groundstateand torsionalenegies have beencalculatedand comparedwith the existing dataand calculations. The results
obtainedon deuterate@ndnon-deuteratedamplesarecompared.

A-271 Combining Cold Neutronsand Hard X-rays to Characterize NanoscaleCalcium-Silicate-Hydrate Gelin Cements

AJ.Allen', J.J.Thomag, H.M. Jenning3, R.A. Livingstor?,

1 NIST, Gaithersiirg, MD 20899,U.S.A.

2 Northwesterriniversity, Evanston]L 60208,U.S.A.

3 FederaHighway Administration,McLean,VA 22101,U.S.A.

Small-angleneutronandx-ray scattering SANS and SAXS) have beencombinedto investigatethe natureof solid calcium-silicate-hydratéC-S-
H) gelin hydratingcement.Using waterandmethanolSANS contrastvariation methodsogethemwith absolute-calibratedouble-crystaSAXS
studieswe have resoheda discrepang betweerpublishedSANS and SAXS-measuredurfaceareasn cemen{1,2], determinedca meanformula
anddensityfor solid C-S-Hindependenbf existing models,andrelatedtheseresultsto thoseof complementaryjuasielastimeutronscattering
studiesof free andboundwaterin cemenf3]. [1] J.J.Thomasetal., Cem. Concr Res.,28,897(1998).[2] J.J.Thomasetal., Conct Sci. and
Eng.,1,45(1999).[3] R.A. Livingstonetal., NeutronNews, 11 (4), 18 (2000).

A-272 Structur eand PiezoelectricEffect in Ferroelectric PZN-PT Single Crystals

J.Forrestet, E. Kisi', G. McIntyré?, R. Piltz3,

! Departmenbf MechanicaEngineeringUniversity of Newcastle Callaghan2308,Australia

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

3 NeutronScatteringGroup,AustralianNuclearScienceand TechnologyOrganisationPMB1, Menai,2234,Australia

Pb(Zn ;3Nb,,3)03-PbTiO; (PZN-PT) are potentially valuableferroelectricswith large piezoelectricstrains(1.7%). Several mechanismiave
beensuggestedincluding a rhombohedrato tetragonalphasetransition[1], two-phasecoexistence[2] and micro-domainformation[3]. Each
hasa distinctdiffraction signatureincluding peaksplitting, peakshifts, superlatticeeflectionsand/ordiffuse scattering.Neutrondiffractionwas
conductedon D10 at ILL using PZN-4.5%PTcubic crystals([111], [001] orientations). The structurewas perturbedby (i) heating,and (ii)
applicationof anin-situ electricfield. No superlatticaeflectionsor diffuse scatteringwere obsered at ary temperaturer voltage(background
~10~*). Heatingexperimentson a[111] crystalrevealeda phasetransitionto tetragonalat 393K (£3) andcubic at 420K (£3). Electricfields
up to 40kV/cmwere appliedto [001] crystals,causingan immediate lineartetragonalistortion. [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, Ferroelectrics221 1999,67. [3] LE Cross,
Ferroelectrics1511994,305

A-273 A Photon Neutron Source Driven by a Laser Synchronizedwith an Electron Beam

Igor Eremeg?,

! InternationaBusinessNucleonic

The concept[1] needsto useof expensve electronbeamswith an enegy up to 100 Gev. Advancedlasertechniquesllow the conceptto be

realizedat electronacceleratorsvith theenegy ~ 1 Gev. In view of that,amethodis proposedo producephotonsof high enegy by synchronized
interactionof electronbuncheswith a pulsedlaserbeamoscillatingin a cavity. Cavities of infraredlaserscould be usedas”laser undulators”
to apply the methodwith the bestadwantage. Spectra,intensitiesand polarizationof hard X- and gamma-raysto be generatedy suchlaser

undulatorsandsecondaryphotoneutronso be producedn °Be and'3C targetshave beenestimatedor somenew laserelectron-photorschemes
andbeamparameterslesignedor electronacceleratorsf thecominggeneration[1] |.P.Eremeg, A.L.Barabane, Nucl. Instr. Meth., A 405,225

(1998).

A-274 Model of separatedform factors for unilamellar vesicles

M.A. Kiselev', A.M. Kissele/?, D. Lombardd, P. Lesieuf,

! FLNP, JINR, Dubna,Russia

2 PhysicalDepartmentCornell University, USA

3 LURE, Orsay France

Informationaboutthe internalmembranestructureis mainly from X-ray diffraction experimentson multilamellarvesicles.The structureof most
biologicalmembraness realisedby a single bilayer membrane Large unilamellarvesiclesare a morebiologically appealingmodel of thelipid
bilayer than multilamellar vesicles. The SANS and SAXS experimenton the unilamellarvesiclesfrom modelbiological membraness a new
prospectie methodfor determinatiorof the membranestructure[1,2]. The problemof accuratesimultaneousvaluationof the vesicleradius,
polydispersityand the internalmembranestructureis not solved yet in SANS and SAXS experiment. New model of separatedorm factorsis
proposedo describescatteringcurvesfrom the unilamellarvesicles.1. H. Schmiedel P. JoerchelM.Kiselev, G. Klose J. Phys. Chem. B 105
(2001)111-117.2. P. Lesieur M.A. Kiseley, L.I. Barsulov, D. Lombardo.J. Appl. Cryst.33(2000)623-627.
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A-275 Atomic-partial vibrational density of statesof i-AICUF e quasicrystals

PP, Parshirt, M. Zemlyana®, R.A. Brand’, A.-J. DianouxX, Y. Calvayraé,

! RussiarResearclCentre Kurchatw Institute

2 University of Duishurg, Duisturg Germary

3 ILL, GrenobleFrance

4 C.E.C.M./C.N.R.S.15rueG. Urbain, Vitry, France

We have previously studiedtheneutron-weightegibrationaldensityof stateVDOS) g(E)in isotopic-substitutedample®f thei-Al 62Clbs s Fer 2.5
quasicrystalNow theatomic-partialiibrationalspectraAl-, Cu- andFe-partialg(E) have beenseparateéh a new self-consistentalculation.The
partial Debye-Waller factorsarecalculatecby meansof aniterationprocesswith startingvaluesof g;(E) (i = Al, Cu, Fe)asgivenin [R.A. Brand
etal., Phys. Rev. B 62 8849(2000)]. The partial contritutionsof 2- and 3-phononsscatterings simultaneouslycalculated. The sumof these
contributions (after appropriatenormalization)andthe calculatedbackgrounddueto frame-werlap)weresubtractedrom the raw dataandone-
phononatomic-partialy; (E) have beenobtainedfor all threecomponentsThusthetotal g(E) hasalsobeenobtainedandthis hasbeencompared
with thermalproperties.

A-276 Experimental Studiesof PhaseTransitions in Perovskites
B Kennedy, A Prodjostanst C Howarcf, B Chaloumalos?,

! Schoolof Chemistry The University of Sydney, Sydne, NSW 2006Australia

2 ANSTO, PMB 1 MenaiNSW 2234Australia

3 Solid StateDivision, Oak RidgeNationalLaboratory Oak Ridge, TN 37831,USA

As part of an extensize experimentalprogramon the phasetransitionsin perosskitesneutronpowder diffraction hasbeenusedto examinethe
structuralchangeof therare-eartraluminated.a; — . Pr, AIO3 over awide rangeof temperaturesAt roomtemperatureéhe aluminatesadoptthe
rhombohedraperaorskite structurein spacegroupTherhombohedrastructureis characterisedy rotationof the oxygenatomoctahedraboutthe
threefoldaxis,therotationdecreasingsthetemperaturés increasedyntil atransitionto thecubicstructurds obsered. Thetransitiontemperature
is obsenredto increaseasthe Pr contentincreasesln the Prrich compounds furtherseriesof phaseransitionsareobseredasthetemperaturés
loweredto 20K. For exampleatroomtemperatur@rAlOs, hasarhombohedrastructuren spacegroupR-3cwhichtransformgo anorthorhombic
structuren Immaatabout205K andfinally to amonoclinic,C2/c,structureataboutl 50K. Theseareotherexperimentaresultswill bepresented.

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

S.Jahrt?, J.-B.Suck,

! Instituteof Physics MaterialsResearctandLiquids, TU Chemnitz,D-09107Chemnitz,Germary

2 Institut Laue-Langein, BP 156, F-38042GrenobleCede 9, France

Themicroscopicdynamicsof liquids is very sensitve to a changeof theinteratomicforces.While in liquid alkali metalsinelasticpeaks(Brillouin
peaks)or at leastshouldersare visible in the dynamicstructurefactor S(Qw) up to Q=QpwhereQp is the position of the principle maximum
of S(Q), suchcollective excitationshave not yet beenobsered in liquids with mainly ionic andcovalentbonds. To studythe transitionbetween
differenttypesof interatomicbondsinelasticneutronscatteringexperimentshave beenperformedon the binary systemRb-Sbin theliquid state.
For differentconcentrationslispersionrelationsof the longitudinal currentcorrelationfunction andfrequeng spectracould be obtained. With
increasingcontentof Sb a considerableshift of Qp to larger Q and higher characteristidrequenciesould be obsered on the alkali rich side
towardsthe ionic compositionRbsSh At equiatomiccompositiona well definedprepeakappearsat Q=9.5nm—1 indicating the existanceof
relatively long-lived covalently bondedpolyanionsin theliquid.

A-278 Neutron spin echoapplication for acousticfields studiesin solids.

E.lolin!, E. Raitmar, L. Ruseich!, B. Faragd, F. Meze?,

! Instituteof PhysicalEnegetics,Riga,LV-1006,Latvia

2 InstituteLaue-Langein, BP-156,F-38042GrenobleCede 9, France

3 Hahn-Meitnernstitute, 14091Berlin, Germary

We have obsered inelasticneutronscattering(INS) from acousticphonons(AW) excited in solidsby NSE methods.Resultsarein agreement
with dynamicaltheorycalculations.At the highestpower in Si crystalswe obsened a cross-wer to a chaoticphononbehaior. Rapiddecayof
NSE signalwasdescribechereby meansof modelof quasimosaiccrystal. For the caseof classicaimosaiccrystalKBr we found new secondary
extinction effect. Mosaicblock s vibratedasa wholein the AW fields. The exchangeof smallenegy betweerAW andcold neutronleadsto the
deviation of neutronimpulsefrom the Braggposition. Elasticandone-phonorscatteringarerealizedin the differentpartsof theimpulsespacen
theonemosaicblock. Resultsof secondangextinction calculationsarein a goodagreementvith the resultsof our NSE experimentwith KBr. We
clearlyobseredINS in the stronglyexcited pyrolitic graphite.The effect of the AW attotal intensitywasabsentdueto the badstructureof PG. It
seemghatsimilar experimentscould be appliedfor the estimateof the sizeof the mosaicblocksandfor acoustidfields studiesin solids.

A-279 Neutron scattering study of CDW in NbSe;

C.-H.Du!, D.-Y. Chert, P. D. Hattor?, G. Mcintyre®,

! SrnchrotrorRadiationResearciCentre No. 1, R.&D. Rd. VI, Hsin-chu,Taiwan

% Departmenbf Physics University of Durham,SouthRd. DurhamDH1 3LE, U. K.

3 |LL, F-38042GrenobleCeda 9, France

We reportthe obsenation of the quenchedlisorderedCDW statein a quasi-two-dimensionalCDW material2H-NbSe usingneutronscattering.
At lowesttemperatureT=10.2K, the CDWs doesnt developto a 3D long-rangeorder Approachingthetransitiontemperaturebout30.2K from
belawv, the CDW condensatedecompos¢o a localisedstate andshav a highly fluctuatedbehaiour in thecritical range.
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A-280 Prevention of Depolingin TGS Crystals by Alanine Substitution: An Inter pretation Basedon Neutron Diffraction Study

R. Ranjan-Choudhury R. Chitra', M. Ramanadhay R. Jayael?,

1 Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085 India

2 CrystalGrowth Centre AnnaUniversity, Chennai600025 India

Single-crystaheutrondiffraction studies,conductecbn L-alaninedopedtriglycine sulphate(TGS) in orderto unequvocally establishthe site of
thealaninesubstitutiorin TGS, indicatedthatthe mostlik ely siteis the zwitterionic G2, contraryto thegenerabeliefthatthe substitutions at G1.
Preventionof depolingby the alaninesubstitutioncanbe explainedmore corvincingly by this result. An analysis,basedon the hydrogen-bond
criteria, clearly establisheshe correlationbetweerthe reorientationof the aminogroup of G1 andthe protontunnellingin the H-bondbetween
the carboxylgroupsof G2 andG3. The exact hatureof the ferroelectricphasetransitionin TGSis re-interpretedn the light of theseresults. A
detailedaccountf theanalysisandresultswill be presented.

A-281 Kinetic energiesof Neonadsorbedon activated Carbon

D. Nemirovsky!, R. Moreh', K. Kanelo?, J. Mayers,

! PhysicsDepartmentBen-GurionUniversity of the Negev, BeerShesa, Israel

2 Departmenbf Chemistry ChibaUniversity, Japan

3 RutherfordAppletonLaboratory Chilton, Didcot, OxonOX11 0QX, UK

NeutronComptonscatteringmethodwasusedto studythekinetic enegies(KE) of Ne atoms,at 12 K, adsorbedn activatedcarbon(AC) where
the specificadsorptiorsurfaceareawas3000m?/g. At low T, amajorpartof the KE is contritutedby the zero-pointmotion of Ne. This factwas
usedfor deducingthe poresizesof the AC. The momentundistribution of adsorbedNeonatomswasmeasuredby usingthe EVS spectrometeat
ISIS, UK. TheaverageKE of Neat12K was: 78.9+5.4K. Thisis muchhigherthanthatof solid Ne (49.0+2.4K); theincreasen KE is indicative
of theoccurrencef aconfinemeneffect, wherethe Ne atomsareenclosedvithin theslit-shapegoresof the AC. Usingthis data,we deducedhe
averageslit widths of the AC adsorbeporesby assuminga LJ potentialbetweerNe andthegraphiticsurfacesandapplyingthe modelof Ref. [1].

The averageporewidth obtainedwas~0.57nm. Note thatsimilar pore sizeswereobtainedwhenthe non-localdensityfunctionaltheory[2] was
emploredfor analyzingisothermdataof N2 on AC. [1] D Nemirovsky, R Moreh,K Andersen, Mayers,J Phys:CondM 11,6653(1999).[2] M.

El-Merraoui,M. Aoshima,K. Kanelo, Langmuir16,4300(2000).

A-282 Isotopic quantum correction to liquid methanolat -30°C.

ChrisBenmoré, Bruno Tomberl?, Joeg Neuefiend, PeterEgelstaf?,

! I.P.N.S.Division, ArgonneNationalLaboratory Argonne lllinois, 60439,USA.

2 Dept. of PhysicsUniversity of Guelph,Guelph,Ontario,CanadaN1G 2W1

3 HASYLAB atDESY, NotkestraRe85,22603Hamburg, Germayy.

Hydrogen/DeuteriuniH/D) substitutionof moleculardiquidsin neutrondiffractionis a powerful tool for structuredetermination However recent
high enegy x-ray studieshave found obsenrable differencesn the structuresof mary H andD liquids at the sametemperature In somecases
this isotopic quantumeffect canbe correctedfor by measuringhe D sampleat a slightly differenttemperaturdo the H sample. The example
of hydroxylisotopicsubstitutionin liquid methanolat -30° C is presented The magnitudeof the quantumeffect is shavn to be significantwhen
comparedo thesizeof thefirst orderneutrondifferencefunction,whenmeasureavithout applyingthe correction.
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A-283 HydrogenBonding in the Neutron Structur e of the mono-nucleotide5” -UMP Disodium Salt

R. Chitra', R. Ranjan-Choudhury M. Ramanadhafy

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085 India

A single-crystaheutrondiffractionstudyonthestructureof 5” -uridine monophosphatdisodiumsalthasbeencarriedoutto obtainhigh-precision
dataon the hydrogen-atonstereochemistrgndhydrogen-bondnteractionsin the crystalstructure.This is thefirst neutronstudyof a nucleotide
to bereportedin theliterature. Thestructureandconformationinvolving the non-hydrogeratomsis in broadagreementvith thoseobtainedfrom
anearlierx-ray study A detailedanalysisof hydrogenbonding,andits influenceon the molecularconformatiorhasbeencarriedout. The notable
featureof this analysisis the correlationbetweerthe occurancef C6-H6—O5" intra-moleculatH-bondandthe baseto sugaranti-conformation.
A detailedaccountof theanalysiswill be presented.

A-284 Analysisand Inter pretation of Hydr ogenBonding in High-PrecisionNeutron Studieson Amino Acids and Dipeptides

M. Ramanadhaf MukeshKumar', R. Chitral, R. Ranjan-Choudhuty R. Chidambararh,

! Solid StatePhysicsDivision, BhabhaAtomic ResearciCentre Mumbai400085,India

Aim of this analysisis to obtain hydrogen-bondlatafrom high-precisionneutronstudieson amino acids, etc., andto usethis informationto
unambiguouslynterpretx-ray proteinstructures H-Bondingin relevantstructuredrom the CambridgeStructuralDatabaséasbeenanalysedn
termsof variousfunctionalgroups,suchascarboxylandaminogroups,peptidelinkages,andside chainsof polar, acidicandbasicaminoacids.
Trendsandpropensitiesspecificto variousgroups,andtheinfluenceof H-bondingon the conformationof thesegroupshave alsobeenanalysed.
Resultspbtainedfrom anearlierphaseof this analysis have beensuccessfullyusedin alimited interpretatiorof a few x-ray proteinstructuresA
detailedaccountf theresultsof this analysisandpossibleapplicationswill be presented.

A-285 Changesin protein dynamicsinduced under Gdn-HCI denaturation

F Natali*, G Caracciold, D Pozz?, F Boffi2, E Bultrini2, S Cinelli®, A CongiuCastelland, A Bonincontrd, G Onor?,

! INFM-OGG, Institut LaueLangein, Grenoble France

2 Dip. Fisica,Univ. La Sapienzali Roma,ltaly

3 Dip. Fisica,Univ. di Perugialtaly

We have hereperformeda studyof proteindynamicsn native andpartially denaturedhorseheartmetmyoglobin(Mb-met) dilutedin heary watet
Incoherentlasticneutronscatteringscanshave beenrecordedat the backscatteringpectrometeiN13 (ILL). Thetemperaturelependencef the
meansquaredisplacementsdicateshatproteindynamicss stronglysolventdependentln particular a sizeablychanges inducedontheprotein
stiffnessunderGdn-HCldenaturationTheresultsconfirmspreviouskinetic andstructuralinvestigationsyhich have shavn thathighly denatured
stateof Mb presents moreopenactive site structurewith respecto the native case.On the otherhand,the contritutionsfrom macromolecular
diffusion and larger local diffusionalmotions,in the openstructuralconformation,is higherthanthe obstructingeffect inducedon the protein
dynamicsby theincreasingsolventviscosityeffect with higherGdn-HClconcentrations.

A-286 Changesin the dynamicsof oriented lipid bilayersinduced by the MBP

F Natal'*, A Gliozzi?, R Roland?, A Relini?, P Cavatort&, A Derit®, A Fasand, P Riccio®,

! OGG-IN13,Insitut LauelLangevin, GrenobleFrance

% Dip. di Fisica,Univ. di Genwa, Italy

3 Dip. di Fisica,Univ. di Parma,ltaly

4 Dip. di Biochimicae Biologia Molecolare Univ. di Bari, Italy

® Dip. di Biologia, Difesa,BiotecnologieAgro-Forestali,Univ. dellaBasilicata,Potenzaltaly

Myelin BasicProtein(MBP), one of the most prominentproteinsof the myelin sheathplaysa key role in the demyelinationdisease®f nene
axons.To understandhemechanismgeadingto MBP/lipid (DMPA) associatiorandmyelinmembranestabilisationwve have performedncoherent
elastic(usingIN13 attheILL) andquasielastidQENS)(usingIRIS at ISIS) neutronscatteringexperimentson orientedsamplesof DMPA with
andwithout the additionof MBP (5% w/w). The temperaturalependencef the elasticintensity hasbeeninvestigatedn a wide temperature
range,andfor two orientationsof the samplescorrespondindo a momentumtransferpredominantlyparallelor perpendiculato the membrane
plane. The QENSscanshave provided informationon the motionsresponsibldor the anisotroy of the DMPA dynamicsaswell ason the effect
of the MBP onthesystemacrosgheLa-Lb phaseransitionof thelipids.

A-287 Protonsin Proteins: Neutron protein crystallography at ILL

D.A. A. Myles', P. A. Timming?,

1 EMBL GrenobleOutstation 6 rue JulesHorowitz, BP 181,F-38042Grenoble France

% Institut Laue-Langein, 6 rue JulesHorowitz, BP 156,F-38042Grenoble France

Neutrondiffraction offers uniqueadwantagesor molecularstructuralbiology by enablingkey andindividual hydrogenatomsto be locatedin
biological structureghat cannotbe seenby X-ray analysisalone. In the past,the problemsassociatedvith the relatively low flux of available
neutronbeamshave restrictedsuchapplicationto only a few projectsof specifictechnicalinterest. The field of neutronproteincrystallography
is now undegoing significantdevelopmentasnew detectortechnologiesindparalleladvancesn molecularbiology pushthe capabilitiestowards
atomicresolution.At ILL, the mostpowerful neutronsourcein theworld, theseadvancesarebeingexploited on the joint EMBL/ILL instrument
LADI, which providesdedicatedacilities for neutronproteincrystallographythat allow high-resolutior(1.55\) datato be collectedwith 10-100
fold gainsin efficiency comparedvith conventionalneutrondiffractometersTheseadwvanceanale feasiblestudiesof largerbiological complexes
andsmallercrystalsthanpreviously possibleandarebeingusedto addresspecificquestionsn biology concerningenzymaticnechanismligand
bindinginteractionssolventeffects,structuredynamicsandtheirimplications.Recenthighlightswill be presented.



